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DANH MUC CAC KY HIEU, CHU VIET TAT

STT | Chir viét tit Tiéng Anh Giai nghia
1 | ABTS 2,2°-Azino-bis(3- Mubi diammoni 2,2’-Azino-
ethylbenzothiazoline-6-sulfonic | bis(acid 3-ethylbenzothiazolin-
acid) diammonium salt 6-sulfonic)
2 |AC Adenylate cyclase Adenylat cyclase
3 |ACC Acetyl-CoA carboxylase Acetyl-CoA carboxylase
4 | ADP Adenosine diphosphate Adenosin diphosphat
5 | AGEs Advanced  glycation  end- | Cac san pham glycat héa bén
products virng
6 |AKT Serine/threonine-protein kinase | Serin/threonin-protein kinase
7 | ALP Alkaline phosphatase Alkalin phosphatase
8 | ALT Alanine transaminase Alanin transaminase
9 | AMPK AMP-activated protein kinase Kinase protein dugc hoat hoda
bo1 AMP
10 | AST Aspartate transaminase Aspartat transaminase
11 | ATP Adenosine triphosphate Adenosin triphosphat
12 | AUC Area under curve Dién tich dudi dudong cong
13 | Bax Bcl-2-associated X protein Protein X lién két v6i Bel-2
14 | Bcl-2 B-cell lymphoma-2 U lympho té bao B-2
15 |BSA Bovine serum albumin Albumin huyét thanh bo
16 | BUN Blood urea nitrogen Luogng nito ure trong mau
17 | cAMP Cyclic adenosine monophosphate | Cyclic adenosin monophosphat
18 | CAT Catalase Catalase
19 (CD Conjugated dienes Cac dien lién hop
20 | DMSO Dimethyl sulfoxide Dimethyl sulfoxid
21 | DNSA 3,5-dinitrosalicylic acid Acid 3,5-dinitrosalicylic




22 | DPP-4 Dipeptidyl peptidase 4 Dipeptidyl peptidase 4

23 | DPPH 2,2-Diphenyl-1-picrylhydrazyl 2,2-Diphenyl-1-picrylhydrazyl

24 | BTb Diabetes mellitus bai thao duong

25 | ECso Half maximal effective | Nong do hiéu qua toi da mot nira
concentration

26 |ER Endoplasmic reticulum Mang luéi ndi chat nham

27 | ERK Extracellular  signal-regulated | Kinase dwgc quy dinh bdi tin
Kinase hiéu ngoai bao

28 | FFA Free fatty acid Acid béo tu do

29 | FRAP Ferric  reducing  antioxidant | Ning lic chong oxy hoa khir sat
power

30 | GAPDH Glyceraldehyde-3-phosphate Glyceraldehyd-3-phosphat
dehydrogenase dehydrogenase

31 | GFAT Glutamine fructose-6-phosphate | Glutamin fructose-6-phosphat
amidotransferase amidotransferase

32 | GGT Gamma-glutamyltransferase Gamma-glutamyltransferase

33 | GIP Glucose-dependent Peptid hudng insulin phu thudc
insulinotropic peptide glucose

34 |GLP-1 Glucagon like peptide 1 Peptid 1 gidng glucagon

35 | GLUT Glucose transporter Chat van chuyén glucose

36 | GLUT Glucose transporter Chat van chuyén glucose

37 | GPx Glutathione peroxidase Glutathion peroxidase

38 [GR Glutathione reductase Glutathion reductase

39 |GSH Glutathione Glutathion

40 | GSIS Glucose-stimulated insulin | Tiét insulin dugc kich thich boi
secretion glucose

41 | GSK-3 Glycogen synthase kinase-3 Glycogen synthase kinase-3




42 | H&E Hematoxylin & Eosin Hematoxylin & Eosin

43 | HOMA-p Homeostasis model assessment | Panh gia mé hinh can bang noi
of B-cell function moi cia chirc ning té bao B

44 | HP Hydroperoxide Hydroperoxid

45 | i.p. Intraperitoneal Phtic mac

46 | 1.v. Intravenous Tinh mach

47 | 1Cso Half maximal inhibitory | Nong d¢ @c ché t6i da mot nira
concentration

48 | IKKp IxB kinase [ IxB kinase [

49 | IL- Interleukin- Interleukin-

50 |IR Insulin receptor Thu thé insulin

51 |IRS-1 Insulin receptor substrate-1 Co chat thu thé insulin-1

52 | INK c-Jun NHz-terminal kinase c-Jun NHz-terminal kinase

53 | Katp ATP-sensitive potassium channel | Kénh kali nhay cam ATP

54 | MAPK Mitogen-activated protein kinase | Kinase protein dugc hoat hoa

bdi mitogen

55 | MDA Malondialdehyde Malondialdehyd

56 | MIC Minimum inhibitory | Nong do @c ché toi thiéu
concentration

57 | NAD Nicotinamide adenine | Nicotinamid adenin dinucleotid
dinucleotide

58 | NF-«xB Nuclear factor kB Nhan t6 phién ma xB

59 | NO Nitric oxide Oxid nitric

60 | OGTT Oral glucose tolerance test Thir nghiém dung nap glucose

duong udng
61 | p.o. Per os, by way of mouth Bang duong miéng
62 | Papp Apparent permeability Tinh tham biéu kién




63 | PARP Poly (ADP-ribose) polymerase Poly (ADP-ribose) polymerase

64 | PI3K Phosphoinositide 3-kinase Phosphoinositid 3-kinase

65 | PKA Protein kinase A Protein kinase A

66 |PKC Protein kinase C Protein kinase C

67 | pNPG p-nitrophenyl-a-D- p-nitrophenyl-a-D-
glucopyranoside glucopyranosid

68 | pNPP p-nitrophenyl phosphate p-nitrophenyl phosphat

69 | PPAR Peroxisome proliferator- | Thu thé hoat hoa yéu td ting
activated receptor sinh peroxisom

70 | PTEN Phosphatase and tensin homolog | Phosphatase and tensin

homolog

71 | PTP1B Protein tyrosine phosphatase 1B | Protein tyrosin phosphatase 1B

72 | ROS Reactive oxygen species Céc gbc oxy hoat dong

73 | RPMI Roswell Park Memorial Institute

74 |s.c. Subcutaneous Dud¢i da

75 | SGLT Sodium/glucose cotransporter Chat dong vén  chuyén

natri/glucose

76 | SHIP2 Src Homology 2 (SH2) domain | Mién tuong dong Src 2 (SH2)
containing inositol 5- | chtra inositol 5-phosphatase-2
phosphatase-2

77 | SIRT-1 Surtuin-1 Surtuin-1

78 | SOD Superoxide dismutase Superoxid dismutase

79 | STZ Streptozotocin Streptozotocin

80 |[TCA Tricarboxylic acid Acid tricarboxylic

81 | TNF-a Tumor necrosis factor-alpha Yéu t6 hoai tir khdi u alpha

82 | VEGF Vascular endothelial —growth | Yéu t6 ting trudng ndi md mach

factor

mau
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PAT VAN DPE

Dai thio duong (DTD) 1a mot bénh rdi loan chuyén hoa dic trung boi tinh trang ting
glucose huyét man tinh v6i nhiéu bién chimg nguy hiém. Trong d6, bénh DTD tuyp 2 chiém
hon 90% s ngudi mic bénh DTD, dang ¢6 xu hudng tré hoa va ty 18 mic bénh ngay cang
tang trén trén thé gidi va tai Viét Nam. Theo bao cdo ctiia Lién doan DTP thé giéi (IDF),
s6 ngudi mic bénh DTD ¢ do tudi tir 20 dén 79 vao nam 2021 khoang 537 triéu ngudi va
du doan sé€ tang 1én 783 triéu nguoi vao nam 2045, cO khoang 541 triéu ngudi suy giam
kha ning dung nap glucose (tién DPTD) vao nam 2021 [1]. Mic du liéu phép insulin va/hoic
thudc diéu tri DTP dudng ubng dugc st dung don tri hay phdi hgp mang lai nhirng hiéu
qua nhat dinh cho bénh nhan TP nhung vin c¢6 mot s6 han ché nhu tac dung phu, rao can
trong sir dung insulin va sy tuan thu diéu tri khi phéi hop nhiéu thudc. Do dé, nghién ctru
c4c liéu phap méi bd sung hay thay thé gilp kiém soat ndng do glucose huyét va ngin ngira
hiéu qua tién trién cac bién ching dang rat duoc quan tam. Trong d6, dugc liéu 1a mot dbi
tuong tiém ning c6 thé tao ra da tac dong giup kiém soat ndong do glucose huyét nhu kich
thich tong hop va tiét insulin, bao vé tuy; cai thién d6 nhay voi insulin; &c ché hap thu
carbohydrat & rudt,... va cac tac dong bao vé cac co quan nhu gan, than, than kinh, tim
mach,... do sy ton tai da dang cac hop chit chuyén hoa thir cap [2]. Chinh vi vay, duoc liéu
tré thanh ddi tugng ngay cang duge chil y voi dac diém noi bat 1a ngan chin chuyén tir giai
doan tién DTD thanh DTD va ngin ngira su tién trién cta cac bién ching.

Chubi ¢6 don c6 tén khoa hoc 1a Ensete glaucum (Roxb.) Cheesman, phan bd phod
bién & khu vuc nhiét d6i va can nhiét d6i chau A va chau Phi. O Viét Nam, chudi c6 don
phan bb ¢ nhiéu noi nhung dugc phat hién nhiéu ¢ tinh Ninh Thuan va dugc dua vao danh
muc duoc liéu dugc tap trung phat trién cta tinh. Chudi c6 don 13 mot loai chudi dic biét,
c6 hat 16n, byi chudi chi c6 mot ciy duy nhat, khong dé thém nhéanh, sinh san bang hat va
sau khi qué chin vang thi cay tu héo rii dan rdi chét di. Do d6, nguoi dan thuong dung qua
hay hat chudi vi cho ring cac chit dinh dudng va hoat chét tip trung nhiéu. Theo kinh
nghiém dan gian, qua hay hat chudi ¢6 don dugc ngadm véi ruou hodc sic véi nudc, udng

chita soi tiét niéu, soi than, soi bang quang, dai thdo duong, dau nhirc xwong khép, tiéu git,



phu né, di ing da, tio bon, mun nhot [3],[4]. Tuy nhién, chwa c6 bang ching khoa hoc cia
nhimg tac dung nay. B&o céo trudce day (2022) cho thay chua c6 thong tin vé thanh phan
héa hoc va tac dung dugc Iy cua loai E. glaucum [5]. Két qua khao sat ban déu ctia nhém
nghién ctru cho thiy mot sd cao chiét tir vo qua, thit qua va hat chudi c6 don déu cé chira
polyphenol va flavonoid; trong d6, cao chiét ethanol duoc chiét bang phwong phap chiét
néng tir hat chudi ¢ don thu tai Ninh Thuan c6 ham lugng polyphenol va flavonoid téng
cao hon céac cao chiét tir cac bd phan con lai. Cao chiét tir cac bod phéan nay ciing c0 tac dung
khang oxy hda va tc ché a-glucosidase; trong do, cao chiét ethanol dugc chiét bang phuong
phap chiét néng tir hat chubi ¢6 don dugc thu tai Ninh Thuan van 1a cao chiét ¢ céc tac
dung nay cao hon cao chiét tir hat, vo qua va thit qua duoc thu tai Binh Phuéc [6-8]. Bén
canh d6, cong bo trude day ciing cho thdy cao chiét tir hat ciia mot loai cing chi 1a E.
superbum c6 tac dung e ché a-glucosidase tét [9]. Tat ca nhimg diéu nay cho thy tiém
nang lam giam hodc cham hép thu glucid trén duong tiéu hoa ciia hat Ensete ndi chung va
hat E. glaucum néi riéng. Chinh vi vay, luin an tiép can nghién ctru tac dung duoc 1y cua
cao chiét ethanol tir hat chudi c6 don thu tai Ninh Thuan duoc chiét bang phuong phap
chiét nong theo hudng ha glucose huyét trong hd tro diéu tri PTD. Céc két qua nghién ciru
ctia dé tai khong chi cung cép bang chimg khoa hoc cta viée sir dung hat chudi ¢6 don trong
chita DTD theo kinh nghiém dan gian ma con 1a co s& dé dinh hudng cho cac nghién ciru
tiép theo trong tuong lai.

Dé tai luan an “Nghién ciru tic dung va co ché ha glucose huyét ciia hat chuéi co
don (Ensete glaucum (Roxb.) Cheesman) trén thwe nghiém” duoc thuc hién véi 2 muc
tiéu sau:

1. Panh gia tic dung ha glucose huyét va cac tac dung lién quan ctia cao chiét ethanol

tir hat chudi c6 don trén mo hinh gay ting glucose huyét thuc nghiém.

2. Xac dinh co ché tac dung ha glucose huyét ciia cao chiét ethanol va mot sé hop

chat phan 1ap tir hat chudi c6 don trén cac mo hinh thyc nghiém.



CHUONG 1. TONG QUAN
1.1. Téng quan vé chi Ensete
1.1.1. Phan loai khoa hoc, phan b va dic diém thuc vat

Phan loai khoa hoc: Gioi: Thuc vat (Plantae) — Nganh: Thuc vat hat kin
(Angiosperms) — Lop: Thuc vat mot 14 mam (Monocots) — Bo: Gung (Zingiberales) — Ho:
Chubi (Musaceae) — Chi: Ensete [3],[10].

Hién nay, c6 3 chi bao gébm Ensete (bay loai), Musa (Khoang 70 loai) va Musella
(Mat loai) thudc ho Chudi (Musaceae) trong bo Zingiberales [3],[10].

Phéan bd: Ensete glaucum (Roxb.) Cheesman (Chudi tuyét, chudi ¢6 don, chudi mo
¢6i, chudi chan voi, chudi hoa sen): An b0, Trung Quéc (Van Nam), Mién Dién, Thai Lan,
Lao, Viét Nam, Philippin, Papua New Guinea va quén dao Solomon. Ensete
superbum (Roxb.) Cheesman (Chudi d4, chubi vach da): An Do, Thai Lan, Viét Nam.
Ensete lecongkietii Luu, N.L.Vu & Q.D.Nguyen (Chudi chan voi): Viét Nam, Thai Lan.
Ensete homblei (Bequaert ex De Wild.) Cheesman: Congo, Zambia. Ensete ventricosum
(Welw.) Cheesman (Chudi Abyssinian, chudi gia): Ving Trung, Péng va Nam Phi,
Ethiopia,... Ensete livingstonianum (J.Kirk) Cheesman: Angola, Trung Phi, Nigeria,...
Ensete perrieri (Claverie) Cheesman (Chubi Madagascar): Madagascar [3],[10].

Pic diém thyc vat: Ensete thuong to hon chudi nha (Musa), chiéu cao khoang 12 m
(chudi nha khoang 3-5 m) va dudng kinh hon 1 m. Than ci khi truéng thanh dai khoang
1,8 m va chu vi 2,5 m. O chudi nha, cic chdi mdi duoc tao ra tir cac chdi cd sin trong
than/than ré, trong khi & Ensete, cac chdi dugc tao ra sau khi lam tén thwong mé phan sinh
va than that xuat hién qua be 14 sau khi trudng thanh va vao cudi vong doi (2-12 nam), dinh
than tao ra nhiéu hoa, qua va hat. Qua trinh trudng thanh cta chubi trong dién ra vao khoang
9-14 thang, sau do6 1a sy hinh thanh than that, nhiéu hoa va qua khong c6 hat. Tuy nhién,
Ensete ra hoa sau 2-12 nam sinh trudng, qua c6 kich thudc nhd, ¢ hat va hiém khi an duoc.
Thoi gian thu hoach cua cac loai Ensete la khac nhau va trong khoang tir 2-12 nam. Thong
thuong, Ensete dugc nhan giéng bang hat nhung ciing duoc nhan giéng thuc vat théng qua
chdi non. Ensete 1a cy ludng boi co s6 nhiém sic thé 2n=2x=18 trong khi chubi Musa I&
cay tam bdi, c6 2n=3x=33 [10],[11].



Tai Viét Nam, chi Ensete c6 3 lodi bao gébm Ensete glaucum (Roxb.) Cheesman,
Ensete superbum (Roxb.) Cheesman va Ensete lecongkietii Luu, N.L.Vu & Q.D.Nguyen
[3]. Trong do, loai E. glaucum dugc quan tim phat trién, dic biét ¢ tinh Ninh Thuan.

b, B " R ) ’
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Hinh 1.1. Hinh anh ciy chudi ¢é don (Ensete glaucum (Roxb.) Cheesman)
a. Toan cdy; b: cum hoa; c: buong qud, d: hat. Hinh dnh dwoc chup béi nhom nghién ciru

Chui ¢6 don c6 than gia hinh nén, than gia truang thanh cao khoang 1-1,5 m. Chu vi
g6c khoang 0,8-1,5 m, be 14 xanh mué6t bao boc bén ngoai, khéng bi khd, san sui. La phat
trién dén gitra hodc rii xudng; sap xép thanh chuim tan cing & dinh cua than gia. L& c6 mau
xanh luc hoic xanh lyc hoi vang; dién tich 14 khoang 150-210 x 40-60 cm; gdc 14 dbi xtng,
hinh mac, dinh nhon. Cudng 14 dai khoang 35-65 cm, mau xanh luc hoic vang luc. Cum
hoa rii xuéng, chiéu dai khoang 35-90 cm, mau xanh lycc, ¢6 van va hinh vong cung. L4
bac bao quanh (khoang 5-7); hinh tring hoic tron; dai, dai khoang 25-40 x 14-19 cm; phia
truc mau xanh lyc nhat, mat dudi mau xanh luc. Khoang 13-22 hoa trén mét 14 bac xép
thanh hai hang, dai 6,8-7,5 cm. Chiim qua nhé gon, ¢ 5-14 nai va 13-22 qua mdi nai, xép
thanh hai hang, gan nhu vudng goc véi cudéng. Qua thang, hoi go 1én, cui xanh, hoi san sui,
khi chin c6 mau vang, qua dai khoang 7,4-8,2 cm. Qua c6 nhiéu hat, khoang 7-21 hat trén
mét qua. MAi hat c6 kich thudc khoang 1-1,3 x 0,8-1,2 cm; tron déu hodc khong déu; mau
den ngoai trir viing rén va bé mat nhin [12].



1.1.2. Cbng dung va b phan dung

Trong y hoc dan gian & Chau A va Chau Phi, st dung cac bo phan khac nhau ctia mot
s6 loai trong chi Ensete dé chira mot sb chirng khac nhau & ngudi va vat nudi, dac biét la
gia stc [3]. Loai E. glaucum duoc str dung chita cac bénh duong ho hap (hen suyén, kho
khe) (than gia, 14), bénh dudng tiéu hoa (loét da day, kiét ly, tiéu chay, tdo bon) (hoa, toan
cdy), bénh duong tiét niéu (soi than, soi tiét niéu, kho tiéu), dai thao dudng, dau nhirc xuong
khop (hat) [3],[4]. Loai E. superbum duogc str dung turong tur loai E. glaucum bén canh gitp
nang to cung, ngua thai, dé sinh nd, san xuit tinh dich, giam suy nhuogc, bénh bach cu (1,
la, hat, than, hoa, qua) [3],[13],[14]. Loai E. ventricosum dugc st dung chira gay xuong,
chira vét thuong, vét 1oét, bénh vé gan, soi than, dau da day, dau bung kinh, kich thich tiét
sita, kich thich chuyén da, gitip thai nhau thai (toan cay, 14, qua) [3],[15],[16]. Loai E.
livingstonianum duoc str dung chita dau da day, tiéu chay, kiét ly, viém phoi, thuong han,
soi than va rdi loan gan (toan cay) [17],[18]. Trong khi d6, cong dung dan gian cua loai E.
lecongkietii, E. homblei va E. perrieri chua 15 rang.
1.1.3.  Thanh phan hda hoc

Mot s6 thanh phan hoa hoc cua chi Ensete duoc trinh bay trong bang 2.1. Céng b
trude day (2022) cho thay E. glaucum 13 loai chua c6 thong tin vé thanh phan héa hoc [5].
E. superbum 1a loai dugc nghién ctru vé thanh phan héa hoc twong d6i nhiéu hon so véi cac
loai khac trong chi Ensete. Cac cong bd vé thanh phan hoa hoc cua céc loai bao gom E.
lecongkietii, E. homblei va E. perrieri chua dugc tim thay.

Bang 1.1. Thanh phan hda hoc ciia cac loai chi Ensete

.. Bo . s L Tai liéu
STT Loai N Thanh phan héa hoc .
phan tham khao
Hat | Polyphenol, flavonoid, saponin, tannin [6].[7]
Vo . . . . 7
i Flavonoid, terpenoid, acid amin 7]
1 | E. glaucum qua
Thit . . . [7]
X Flavonoid, tannin, saponin, acid amin
qua




STT

Loai

Thanh phén héa hoc

Tai liéu
tham khao

Polyphenol, flavonoid, alkaloid, acid amin,
glycosid tim, dudng khir, tinh bot, saponin,
tannin, terpenoid, chat béo

[19],[20]

E. superbum

Hat

Phenol, alkaloid, glycosid, steroid va
duong

Eugenol, acid n-hexadecanoic, 9-eicosyn,
acid 3-decanynoic, 1-tetradecyn, 7-methyl-
Z-tetradecen-1-ol acetat, 1-hexadecyn, Z-
(13,14-epoxy)tetradec-11-en-1-ol  acetat,
acid octadecanoic, tridecanedial, acid cis-
13-eicosenoic

Phenolic: Acid gallic, acid caffeic, acid
ferulic

Flavonoid: Rutin, quercetin.
4-(4-hydroxy-3-methyl-hex-5-enyl)-
chroman-2,7-diol

Acid phytic, pelargonidin (Anthocyanidin)

[21]

[22]

[23]

[24]

Than

Alkaloid, sterol, tannin, flavonoid, protein
va duong
Alkaloid B-carbolin

[25]

[24]

La

Alkaloid, saponin, tannin, phenol, glycosid

[26]

Alkaloid, saponin, tannin, glycosid, acid
amin

2-hydroxy-9-phenylphenalenon, 2-
hydroxy-9-(4-hydroxyphenyl)-phenalen-1-
on, 8-hydroxy-7-methoxy-6-
phenylphenalen-1-on

[26]

[24]

Cu

Alkaloid, saponin, tannin, phenol,
flavonoid, glycosid, steroid, acid amin

[26]

La
bic

Delphinidin-3-  rutinosid,  cyanidin-3-
rutinosid (Anthocyanidin)

[24]

E. lecongkietii

Chura tim thdy théng tin




.. Bo . L, Tai liéu
STT Loai N Thanh phan héa hoc )
phan tham khao
4 | E. homblei Chura tim thdy théng tin

Alkaloid, flavonoid, steroid, quinon, | [27],[28]
saponin, tannin, glycosid

Thén 29
Phenylphenalenon [29]

5 E. ventricosum Cu

1é, ré
E Than | Alkaloid, acid carboxylic, flavonoid, [30]
6 . ) ré phenolic, duong khur, tannin, terpernoid
livingstonianum ) _ - -
Hat | Alkaloid, flavonoid, phenol, steroid, tannin [18]
7 | E. perrieri Chura tim thdy théng tin

1.1.4. Tac dung sinh hoc

Maic du céc loai Ensete duoc sir dung trong dan gian dé hd tro chita mot s6 bénh khac
nhau nhung chua c6 nhiéu bang ching khoa hoc ching minh. Cong b trude day (2022)
cling cho thay E. glaucum 14 loai chua c6 thdng tin vé tac dung sinh hoc [5]. E. superbum
13 loai dugc nghién ctiu vé tac dung sinh hoc twong dbi nhiéu hon so véi cac loai khéc trong
chi Ensete. Cac cong b vé tac dung sinh hoc cua cac loai E. lecongkietii, E. homblei va E.
perrieri chua dugc tim thiy.
1.1.4.1. Cac tac dung lién quan dén ddi thédo dwong

Tac dung ha glucose huyét va cdi thién réi loan chikc nang than:

Cao chiét ethanol tir hat loai E. superbum cé tac dung cai thién r6i loan chuc nang
than trén mo hinh chudt gdy DTP bang streptozotocin (STZ) liéu 40 mg/kg. Cao chiét lidu
400 mg/kg sau 60 ngay udng 1am giam dang ké ton thuong than, ndong d6 glucose, HbA lc,
urea, BUN (blood urea nitrogen), creatinin, acid uric, ting dang ké protein tong sb va
albumin trong méau so v&i 16 bénh 1y. Cao chiét c6 tac dung diéu chinh cac chi dau chong
stress oxy hoa trong dich déng thé mo than nhu tang SOD, CAT, GPx, GR va GSH; giam
MDA, HP (Hydroperoxid) va CD (conjugated dienes) [31].

Tdc dung tke ché enzym tiéu hda carbohydrat va khang oxy hoéa:

Cao chiét ethanol 70% bang phwong phap ngdm dam ciia hat, thit qua va vo qua loai
E. glaucum c6 tac dung tc ché a-glucosidase vdi ICso twong tmg 1a 5,71, 110,33 va 91,23



ng/ml; cac cao chiét co hoat tinh khang oxy héa théng qua kha ning bét goc tu do DPPH
Véi gid tri 1Cso trong ung 14 9,55, >100, >100 pg/ml; cac cao chiét thé hién tong nang luc
khtr véi gia tri ECsp twong tng 1a 0,86; 1,81 va 1,75 mg/ml [8].

Cao chiét ethanol 70% tir phan than dudi cua cay E. glaucum bang phuong phap chiét
siéu am co hoat tinh khang oxy hoa thong qua kha ning bat gbc ty do DPPH véi ICso 1a 420,6
ng/ml, Grc ché a-amylase va a-glucosidase voi ICso twong tmg 13 16,42 va 91,90 pg/ml [20].

Cac cao chiét hat E. glaucum c6 hoat tinh &c ché xanthin oxidase va khang oxy hoa
thong qua kha ning bat goc tw do DPPH, ABTS va tong ning luc khir. Trong d6, cao chiét
ethanol 96% chiét nong c6 hoat tinh uc ché xanthin oxidase, DPPH, ABTS va tong ning
luc khir véi ICso/ECso twong tng la 76,41; 8,64; 10,47 va 27,03 pg/ml [6].

Cac cao chiét methanol, ethanol, nugc acid tir 14 bic, vo qua, hat va hoa loai E.
superbum co hoat tinh khang oxy hoa véi cao chiét nudc 14 bac c6 hoat tinh bat gbc tu do
DPPH (ICso 14 21,97 pg/ml), kha ning hap thu gbc oxy (207,97 uM duong luong trolox
TE/g) va hoat tinh chdng oxy hoa (67,02 uM duong luong quercetin QE/g) trén té bao
Caco2 tot hon [32].

Cao chiét methanol tir hat E. superbum c6 hoat tinh bat géc tw do DPPH voi gia tri
ICs0 12 6,2 + 0,3 pg/ml, tong ning luc khir cua cao chiét tuong duwong rutin. Cao chiét c6
hoat tinh trc ché a-glucosidase rat manh véi gia tri ICso 1a 1,8 + 0,1 pg/ml. Cao chiét c6 kha
ning bao vé té bao B nguoi 1.4E7 khi té bao tiép xuc véi H202 & ndng 6 5 mmol/1 [9].

Qua E. superbum duoc xir Iy hip quéa va chiét bang aceton 70% c6 hoat tinh khang
oxy hoa ting thong qua thir nghiém DPPH, ABTS va FRAP, ting kha nang bt goc ty do
anion superoxid, goc tu do hydroxy va hoat tinh peroxid hoa acid B-caroten linoleic [33].
1.1.4.2. Mgt sé tac dung khéc

Tdc dung khang ung thu dai truc trang va khdang viém dai trang:

Cao chiét nuéc acid (HCI 0,1%) tir vé qua chin loai E. superbum cé tac dung khang
ung thu dai truc trang thong qua kha ning gy doc té bao HCT-15 va Caco2, khang viém
(ICso 12 0,49 pg/ml), chéng dot bién. Rutin, acid syringic va apigenin trong cao vo qua la
nhirng hop chit co6 tic dung gay chét té bao thong qua do dién thé mang ty thé, nhuém mau

kép (acridin cam/ethidium bromid), phan manh DNA va stress oxy hoa (ROS) [34].



Phan doan 1,4-dioxan tir cao chiét nudc acid vo qua lodi E. superbum duoc bd sung
vao nudc cam (liéu 500 mg/kg) gitp cai thién tinh trang viém dai trang trén mé hinh chudt
gay viém loét dai trang bang acid 2,4,6-trinitrobenzensulfonic dua vao long dai trang bang
duong hau moén. Tac dung cia phin doan dugc thé hién chu yéu thong qua co ché diéu
chinh stress oxy hoa (ting SOD, CAT, GPx, GR, GSH va giam MDA) va céc thong s6 viém
(giam NF-xB p65, TNF-a, IL-6 va IL-1p) trong mo dai trang [35].

Tdc dung khdng séi tiét niéu:

Cao chiét chloroform tir than gia co tac dung chdng soi tiét niéu trén mo hinh chudt
cong gay soi niéu bang ethylen glycol 0,75%. Sau 28 ngay udng, cao chiét lidu 200 va 400
mg/kg lam giam dang ké ndng do calci, creatinin, acid uric trong mau va nudc tiéu ciing
nhu cai thién ton thwong mé than so véi 16 ching bénh 1y [36].

Cao chiét nudc tir hat cd tac dung e ché sy két tap va phat trién cua tinh thé calci
hydro phosphat dihydrat in vitro, cho thay hat c6 tiém ning ngan ngira séi tiét niéu [37].

Tac dung ngua thai:

Cao chiét ethanol tir hat E. superbum & nong do 100 mg/ml gay ra su bat dong hoan
toan tinh tring ngudi va tiéu diét 100% tinh tring in vitro cho thay cao chiét nhu mét bién
phéap tranh thai am dao hi¢u qua [38].

Hoat tinh ngira thai cta hop chat 4-(4-hydroxy-3-methyl-hex-5-enyl)-chroman-2,7-
diol tir hat E. superbum dugc chirng minh théng qua viéc trc ché rung trimg & mé hinh chudt
chua truong thanh duogc tiém gonadotropin vao ngay rung trirng voi cac tac dong nhu lam
giam nong do estrogen va progesteron budng trimg, giam ndng dd6 TNF-a, VEGF, IL-6 va
IL-1B, chua lam v& cac nang trimg tién rung trimg [39].

Tac dung bao vé gan, than:

Cao chiét methanol 80% tir phan cu loai E. ventricosum & liéu 200 va 400 mg/kg sau
30 ngay udng c6 tic dung bao vé gan va than trén mé hinh chudt gy ton thuong gan va
than bang isoniazid (75 mg/kg) va rifampicin (150 mg/kg) thong qua giam néng d6 AST,
ALT, ALP, téng bilirubin, creatinin va BUN; tdng albumin, protein trong mau va cai thién
cAu triic md hoc gan va than [27],[40]. Cao chiét tir phan than va cu c6 hoat tinh khang oxy
hoa théng qua kha ning bét gbc tw do DPPH va ning luc khtr [41].



Tdc dung khdng khuan, khéng nam:

Cao chiét ethanol 70% tir than E. livingstonianum c6 kha ning khang Escherichia coli
(MIC~ 120 mg/cm?®), Bacillus subtilis (MIC~80 mg/cm?), Salmonella typhi (MIC~ 80
mg/cm?3), Shigella dysenteria (MIC~120 mg/cm?) [30]. Cao chiét ethyl acetat va ethanol tir
hat E. livingstonianum c6 kha ning bét gbc tw do DPPH va khang Staphylococcus aureus,
Klebsiella pneumoniae, Escherichia coli, Candida glabrata, Candida krusen va Candida
albicans [18].

Nhu vay, tir cac thong tin tong quan cho thdy cac béo c4o vé thanh phan hoa hoc va
tac dung sinh hoc cta chi Ensete con twong ddi it; cac két qua nghién ctru tac dung con &
mitc co ban, chua di siu xac dinh co ché tac dong. Do d6, nghién ctru thém vé thanh phan
hoa hoc va tac dung sinh hoc ctia cac loai trong chi nay s& gop phan xay dung duoc co s
dir liéu khoa hoc cho chi nay. Tai Viét Nam, lodi chudi c¢6 don (E. glaucum) duoc phat hién
nhiéu & tinh Ninh Thuan va Ia mot trong s6 cac duoc lidu dugc tap trung phat trién caa tinh.
Mac du céc bd phan cua cay chudi ¢6 don duoc su dung trong y hoc dan gian dé hd tro
chita mot s6 bénh khac nhau nhung chua c6 cac bang ching khoa hoc [5]. Trong d6, hat
dugc sir dung dé chira dai thao dudng. Hon nita, c4c danh gia sang loc so bo ban dau cho
thiy cao chiét tir hat chudi c¢6 don tai tinh Ninh Thuan, Viét Nam cd hoat tinh khang oxy
hoa va trec ché a-glucosidase in vitro tt hon cac cao chiét tir cac bo phan khac [6],[8],[20].
Mat khac, sang loc vé thanh phén hoa hoc cho théy hat chubi c6 don c6 thanh phén chinh
la polyphenol va flavonoid, nhitng nhom chét nay di dugc bao cdo cé nhiéu tic dong co
thé gop phan vao tac dung ha glucose huyét cta hat chubi cd don nhu trc ché enzym tiéu
hoa carbohydrat, trc ché enzym tong hop glucose va thoai hoa glycogen, giam dé khang
insulin, trc ché hép thu glucose qua rudt, kich thich tiét insulin, bao vé tuy, chéng viém,
chdng stress oxy hoa, ... [42],[43],[44],[45]. Tét ca nhimng diéu nay cho thiy hat chudi co
don co thé 1a ddi twong tiém nang dé tiép tuc nghién ctru thém céc tac dong theo hudng
chdng dai thio dudng, gdp phan cung cap cac thong tin hd tro cho viée sir dung ddi tuwong
nay trong y hoc dan gian. Chinh vi vay, ludn an tién hanh nghién ctru tac dung va co ché ha

glucose huyét ciia hat chudi c¢6 don.
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1.2. Tong quan vé bénh dai thao dwdng tuyp 2
1.2.1. Khai niém va phéan loai bénh dai thao dwong

Bénh dai thiao dudong (DTD) l1a bénh rdi loan chuyén héa khong dong nhat, co dic
diém ting glucose huyét do khiém khuyét vé tiét insulin, vé tic dong cua insulin, hodc ca
hai. Tang glucose huyét man tinh trong thoi gian dai gy nén nhirng rdi loan chuyén hoa
carbohydrat, protid, lipid, gdy ton thuong nhiéu co quan khac nhau, dic biét ¢ tim va mach
mau, than, mat, than kinh [46].

Bénh BDTD c6 thé phan loai nhu sau [47]:

- DTD tuyp 1: do sy pha huy té bao B tuy boi ty mién dich, thudng dan dén thiéu

hut insulin tuyét ddi, bao gém ca bénh DPTD ty mién tiém an & tudi trudng thanh;

- DTD tuyp 2: do su suy giam chirc ning cia té bao P tién trién trén nén tang dé

khang insulin va hoi chimg chuyén hoéa;

- DTD thai ky: bénh duoc chan doan trong 3 thang gitra hodc 3 thang cudi cua thai

ky va khong c6 bang chimg vé BTD tuyp 1, tuyp 2 trudc khi mang thai;

- Thé chuyén biét cia PTP do cac nguyén nhan khac nhu hoi ching BTD don gen

(nhu DTPD so sinh va DTP khéi phat ¢ nguoi tré), cac bénh vé tuyén tuy ngoai tiét
(nhu xo nang va viém tuy) va DTD do thudc hoic hoéa chit (nhu st dung
glucocorticoid, diéu trj HIV/AIDS hodc sau khi ghép tang).

1.2.2.  Co ché bénh sinh ciia bénh dai thao dwong tuyp 2

DTD tuyp 2 chiém khoang 90-95% cac truong hop DTD va luan 4n nghién ctru lién
quan dén DT tuyp 2 nén co ché bénh sinh DTD tuyp 2 duoc tom tit trong ludn an.

DTPD tuyp 2 hay DTD khéng phu thudc insulin, chil yéu ¢ ngudi trudng thanh nhung
bénh dang gia ting gip ca ¢ nhitng ngudi tré tudi, tham chi & ca tré em. P6i véi DT tuyp
2, co thé van con san xuat insulin vi lwong té bao B tuy van con (s6 lwong té bao B giam
25-50%) [48], nhung insulin duoc san xut ra khong du hodc cac té bao khong hodc kém
nhay véi insulin, dugc goi 1a dé khang insulin.

Hai yéu t6 dong vai tro quan trong trong co ché bénh sinh DTD tuyp 2 1a khiém
khuyét chirc ning té bao P tuy va hién tuong khang insulin, hai yéu té tic dong qua lai 1an

nhau. Khi khoi lwong tuy giam (s6 luong té bao B giam) hodc c6 sy suy giam bai tiét insulin
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thi ndng do glucose huyét s& ting cao va khi ndng do glucose huyét ting cao s& tc ché hoat
dong cua insulin. Con khi hién tuong khang insulin xuét hién trude sé 1am ting ndng do
glucose huyét, co thé s& phan tng lai bang cach tiét ra nhiéu insulin hon dé 1am giam nong
d6 glucose hoic ting khéi luong tuy, qua trinh ndy dién ra 1au dai s& din dén sy suy kiét
ctia té bao P tuy. O bénh DTD tuyp 2, bénh nhan khong ¢é su pha huy té bao B do ty mién,
khong c6 ty khang thé trong mau nhung c6 sy thay doi vé chirc nang va sb luong té bao p
hodc c4 hai. Mit khéc, da s6 bénh nhan thira cAn hodc béo phi, nhét 13 béo phi vung bung
c6 lién quan véi ting acid béo trong mau, mdé m& ciing tiét ra mot sé hormon lam giam tac
dung cua insulin & cac co quan dich nhu gan, md, co [49].

% Yéu to di truyén va méi truong

Céc yéu té moi truong dong vai trd quan trong nhu béo phi, it van dong, can nang khi
sinh nhé hodc 16n, stress, dinh dudng va cac doc to khac. Cac gen di truyén nguy co cia
bénh DTD tuyp 2 van chua duoc xac dinh chinh xac. Bénh DTP tuyp 2 duoc cho 1a mot
rdi loan da gen phat trién do sy twong tic phuic tap giita nhiéu gen va cac yéu té moi
truong. Gen nao mang yéu t6 quyét dinh, nhu thé nao nhitng gen nay twong tac v6i nhau
va v6i moi trudng dé tao ra bénh van con chua duoc hiéu 8. Khac voi DTD tuyp 1, nguy
co di truyén chu yéu tap trung & ving HLA, thanh phan di truyén nguy co cia BTD tuyp
2 khong tap trung & mot ving va dudng nhu 1a két qua ctia su trong tac cia nhiéu gen nam
rai rac trén toan bo hé gen. Cho dén nay, rat nhiéu gen da dugc nghién ciru co lién quan
dén bénh DTP tuyp 2 nhu CAPN10, TCF7L2, ABCC8, PPARG, IRS, KCNJ11, SCL2A2,
WFS-1, HHEX, SCL30A8...[50].

% Suy giam chirc niing va so lwong té bao P tuy

C6 nhiéu nguyén nhan dan dén suy giam chirc nang va sb lugng té bao B nhu yéu tb
di truyén, glucotoxicity (tam dich 1a ngo doc glucose, dé cip dén hién tuong suy giam chirc
nang té bao P trong tinh trang ndng do glucose ting cao), lipotoxicity (tam dich 1a ngd doc
lipid, d& cap dén qua trinh tich tu lipid qua muc va kich hoat qua mirc cac con dudng truyén
tin hiéu lipid gay ra tinh trang suy yéu va réi loan chirc ning té bao, chang han nhu tinh
trang khang insulin, réi loan chirc ning ty thé, thiéu ning lugng va cang thang ludi noi chét

va cubi ciing co6 thé din dén apoptosis t& bao), giam tiét GLP-1, ting apoptosis té bao,...
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Réi loan glucose va réi loan lipid mau duoc cho 14 ¢6 anh hudng dén chirc ning va sd
luong té bao B thong qua apoptosis & bénh nhan TP tuyp 2. Hai co ché duge thao luan
nhiéu gan day 1a ngd doc glucose, ngd doc lipid va sy két hop cta chung (Glucolipotoxicity,
tam dich 1a ngd doc glucose va lipid, dé cap dén trinh trang suy giam chtrc ning va kha
nang song sot cia té bao B tuyén tuy do su két hop ctia ndong do glucose cao man tinh va
ndng d6 lipid cao dudi dang acid béo tu do) [51].

e Déc tinh voi glucose (Glucotoxicity)
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Hinh 1.2. Co ché phan tir c6 thé gay ra bién chieng PTD [52]

Khi ndng do glucose huyét ting cao va kéo dai din dén ting stress oxy hoa té bao
thong qua 4 con duong trao doi chét chinh: (1) ting luong glucose qua con dudng polyol;
(2) tang hinh thanh cac san phdm glycat hoa bén viing va thy thé cua chung (con dudng
AGE); (3) kich hoat kinase C (con duong PKC/DAG) va (4) sy hoat dong qua mitrc cua
con duong hexosamin (Hinh 1.2).

Ca 4 con duong nay duoc kich hoat déu dan dén tinh trang stress oxy héa boi sy san

sinh qua mirc ROS trong ty thé ma binh thuong ROS s& dugc khir boi catalase (CAT),
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superoxid dismutase (SOD) va glutathion peroxydase (GSH-Px) nhung té bao B lai co rat
it nhitng enzym nay, dic biét 1a CAT. Qua tai cac goc tu do s& phan tmg voi cac thanh phan
té bao dan dén ton thuong té bio, 1am rdi loan chirc nang cia té bao B, gay chét té bao, hinh
thanh bénh DTD va tién trién cac bién ching [52].

Tding glucose huyét lam ton thwong ty thé béi ROS: NADH va FADH; duoc san xuit
tir qué trinh chuyén hoa acid tricarboxylic (TCA), tai day ching cung cap dién tir cho cac
phirc hop enzym oxy héa khir mang ty thé. Cac electron duoc chuyén qua cac phtc hop
oxidoreductase I, I, III va IV (cytochrom c), cho dén khi chiing nhan oxy phén tt, tao
thanh nudc. Su chuyén electron thanh cac phurc I, I1I va IV béi NADH (va FADH: qua
phire 1T dén phtec III) tao ra mot gradient proton & mang ngoai ty thé, tao ra su chénh léch
gradient ndng d6 giita mang ty thé bén trong va mang ty thé bén ngoai, dan dén thac day
tong hop ATP va diéu nay rat quan trong cho kha ning ton tai, chirc ning va su trao doi
chat binh thuong cia ty thé. Khi cac electron duoc truyén tir phirc IT dén phuc 111 thi ROS
duogc san xuat nhu san pham phu. Mirc 46 ROS duoc tao ra trong qué trinh phosphoryl héa
oxy hda binh thudng 12 it nhat va dugc giai doc boi cac chat chéng oxy hoa nhu GSH, CAT
va SOD. Mit khéc, glucose ting s& din dén ting chu trinh dudng phan va TCA, cung cap
mot lugng 16n cac phan tir cho dién tt NADH va FADH2 cho té bao. Diéu nay tao ra mot
gradient proton cao trén mang trong ty thé, lam tang hoat dong ctia cac phirc hé ban dau va
do d6 tao ra muc ting cac gde tu do. Tich tu cac gbe ty do ndi chung dan dén ton thuong
DNA ty thé, mang ty thé va toan bo té bao [53]. Pay ciing 1a mot trong nhitng nguyén nhan
dan dén thay ddi tinh thAim mang ty thé va giai phong cac thanh phan cua ty thé, kich hoat
con dudng apoptosis té bao.

Tang glucose huyét lam ton thwong mang luéi ni chat (ER) boi ROS: ER 1a mot bao
quan thyc hién cac vai tro sinh hoc quan trong bao gdm tong hop lipid, tong hop protein,
sira d6i sau dich ma va gip cudn chinh xac protein dé tao protein cé chirc niang. Do d6, ER
chtra nhiéu chaperon phén tir va phan tir gdp cudn (foldase), ndng d6 Ca?* cao cho phép
céc phan tir nay hoat dong. Tuy nhién, khi qua tai protein can xir Iy so véi cac phan tir chirc

nang nay gay ra su tich tu nhi€u protein chua gap cudn hodc gap cudn khong chinh xac dan
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dén stress ER, khi d6 dap tGng protein chua gip cudén (UPR- Unfolded Protein Response)
cta té bao P duge kich hoat dé khoi phuc can bang ndi méi ER. Tuy nhién, néu kich hoat
UPR khong khoi phuc duoc can bang ndi moi ER trong diéu kién stress ER kéo dai hoic
cudng do cao thi apoptosis phu thudc ty thé (bao gdm thay ddi tinh thAm mang ty thé, giai
phong cytochrom c, kich hoat ting tin hiéu caspase) sé& dugc kich hoat thong qua céc
protein pro-apoptotic nhw CHOP, PUMA va DP5, c4c protein nay tc ché cac phan tir
chdng apoptosis thudc ho Bcl-2 [54].

e Déc tinh voi glucose va lipid (Glucolipotoxicity)

Bén canh ting glucose huyét, cac nghién ctru cling cho thay cac acid béo ty do (FFA)
tang cao gop phan vao co ché bénh sinh DTD tuyp 2, FFA ting 1én gy ra khang insulin
va rdi loan chirc ning té bao B tuy. Nhiém cip tinh FFA 1am ting khéi luong té bao B, té
bao B ting cudng tiét insulin bu ddp cho tinh trang khang insulin do FFA gay ra. Nguoc
lai, su gia ting FFA kéo dai ddn dén réi loan chuyén ho4 lipid, giam tiét insulin do glucose
gay ra, 1am suy giam chuc ning va kha ning séng cia té bao p. Hon nita, tiép xuc dong
thoi voi glucose cao sau khi phét trién rdi loan dung nap glucose gay ra hiéu tng hiép
dong doc tinh voi FFA, lam tang cudng doc tinh véi glucose. Két hop hai yéu té nay dan
dén suy yéu chtrc ning va ting chét té bao p [55],[56].

Sau khi FFA di qua mang té bao thong qua CD36, FFA chuyén héa tao ra acyl-CoA
tham gia vao chu trinh TCA hoic qua trinh téng hop sphingolipid tao ra cac chat chuyén
hoa nhu ceramid va sphingosin-1 phosphat [57]. Su gia ting qua mutc FFA & té bao chat
lam tang sy hinh thanh ceramid va kich hoat viém qua NF-kB. Sy tich tu ceramid gay
apoptosis qua trung gian stress ER; gy apoptosis noi bao thong qua tic dong lén ty thé,
thay d6i mang ty thé dan dén giai phong cytochrom ¢, ROS/RNS, hoat héa cic caspase,
taing ROS ciing 1am ting thém qu4 trinh tao ceramid; ceramid trc ché Akt 1am anh hudng
dén sy truyén tin hiéu insulin ndi bao va gy apoptosis té bao B; ceramid trc ché su biéu
hién gen insulin. Kich hoat NF-«xB lam ting iNOS va NO ciing gdy hoai tir va apoptosis té
bao B. Mirc 6 gay doc té bao p clia FFA ting khi nong do glucose cao [58],[59].
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Hinh 1.3. Sw ting ROS va suy giam GSH do su két hop ciia glucose va FFA [60]

Su két hop cua glucose cao va FFA cao dan dén sy gia ting ROS va suy giam GSH gay
ra su pha hay té bao B tuy. Tang glucose va qua trinh oxy hoa FFA din dén ting tao ra ROS
thong qua chudi van chuyén dién tir ho hip (ETC) (1). Tiép theo 1a giam NADPH va GSH ty
thé boi sy bién d6i hodc thiéu hut NNT (Nicotinamid nucleotid transhydrogenase) (2). Biéu
nay dan dén tang tich lily ROS, 1am giam ATP va ting cuong cac kénh Karp giy ra sy phan
cuc mang té bao va ngan chin sy tiét insulin (3). ROS dugc cho 1a mot co ché chinh 1am trung
gian gy ra su suy giam GSH té bao (4). Stress oxy hoa va sy suy giam GSH c6 thé lam thay
d6i tin hiéu insulin thdng qua cac thiol/phan tng trao doi, 1am anh hudng dé nhay cua thy thé
insulin (5). Cubi cung, sy suy giam GSH, sy gia ting FFA gbp phan vao qua trinh apoptosis
té bao P tuy qua trung gian ROS (6) (Hinh 1.3) [60].

e Con dwong MAPK va suy giam chirc ning va so lwong té bao f tuy

Bén canh céc tac dong da dé cap, cac nghién ctru cho thdy ROS ciing co thé kich hoat
con duong MAPK gay apoptosis té bao B tuy. Kich hoat con duong MAPK c6 lién quan dén
thiic ddy tinh trang khang insulin ngoai bién, trc ché san xuat va bai tiét insulin (rdi loan chirc
nang té bao B), dong thoi ting qua trinh apoptosis ctia cac té bao p dao tuy [61]. AMPK 1a mot
kinase protein serin/threonin va hoat dong nhu mot enzym diéu hoa trao d6i chit quan trong &
sinh vat nhan thyc nhu qua trinh chuyén hoa carbohydrat, chat béo va protein, duy tri cin bang
ndi moi nang luong cua té bao. Mdi lién hé chit ché cia AMPK véi su khoi phat va tién trién

ctia bénh PTD di dugc chimg minh. Cac nghién ctru cho thiy AMPK duoc kich hoat sé& kich
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hoat qua trinh apoptosis té bao B, ddng thoi ngan chin hoat dong cta néd c6 thé bao vé cac té
bao P thoat khoi apoptosis [62]. Lién quan dén con duong MAPK, cac két qua nghién ctru chi
ra rang AMPK duoc kich hoat c6 thé gay chét té bao B tuy bang cach kich hoat tin hiéu p38
MAPK va JNK MAPK. JNK, mot thanh vién ciia ho MAPK, ddm nhan churc nang diéu tiét
quan trong trong su tang sinh, biét hoa va apoptosis cia té bao. Trong diéu kién khong thuin
loti, chéng han nhu tiép xtc v4i héa chit doc hai hoic ROS qua muc, muc d6 JNK bi
phosphoryl hoa ting 1én va INK di chuyén dén ty thé. Sy di chuyén nay lam thay doi tinh thdm
clia mang ngoai cua ty thé, dan dén ri loan chirc ning ty thé va diéu hoa bat thuong cac yéu
t6 gay chét té bao sau do, cudi cung dan dén apoptosis té bao B tuy [63].

+ Khang insulin

Khéng insulin 12 tinh trang giam hodc mat tinh nhay cam cua insulin v6i co quan dich.
Tinh trang nay ciing gian tiép anh hudng dén chirc ning tiét insulin cua té bao P tuy vi té bao
B phai tang tiét insulin bu trir hién twong khang insulin. Nguyén nhan dan dén hién twong khang
insulin ¢ thé do cac bat thudng trudce thy thé nhu bat thudng insulin hodc do khang thé khang
insulin; cac khiém khuyét tai thu thé nhu &i luc cua insulin véi thy thé. Tuy nhién, cac khiém
khuyét truéc hay tai thu thé thudng it xay ra hon. Hién tuong khang insulin & DTD tuyp 2 cha
yéu 1a do cac bat thuong sau thu thé, & cac con dudng truyén tin hiéu nodi bao cia insulin
[64],[65]. Mot s6 yéu td e ché con dudng truyén tin hiéu ndi bao cua insulin nhu: Su
phosphoryl hoa serin/threonin ciia cac protein IR, IRS, PI3K béi su ting biéu hién cia cac
serin/threonin kinase nhu PKC, IKKp (IKB kinase ), JNK, gidm phosphoryl hoa tyrosin cta
Céc protein nay dan dén suy giam tin hiéu kich thich cta insulin; dephosphoryl hoa ciia qua
trinh phosphoryl héa tyrosin bai PTP (protein tyrosin phosphatase). Nghién ctru cho thay loai
bo PTP1B, mot PTP té bao chét, 1am ting qua trinh phosphoryl héa tyrosin ciia IR va IRS-1,
dan dén tang d6 nhay cua insulin; SHP2 (protein tyrosine phosphatase-2) gay phosphoryl hoé
serin 307 cua IRS-1 nén lam giam phosphoryl hoa tyrosin cua protein nay; PTEN (Phosphatase
and tensin homolog), SHIP (Src homology 2 (SH2) — containing inositol 5-phosphatase) khir
phosphoryl hoa ciia cac phosphoinositol; p85 e ché tiéu don vi diéu hoa ngugc p85 ciia PI3K
diéu hoa nguoc hoat dong ctia PI3K; GSK3 (Glycogen synthase kinase 3) gay phosphoryl hoa
3 vi tri serin ciia glycogen synthase, trc ché enzym nay ngin can tong hop glycogen [66-69].

AMPK va khang insulin: Sau khi dugc kich hoat boi su phosphoryl hoa threonin 179,
AMPK s& phosphoryl héa cac phan tir muc tiéu tiép theo, muc tiéu chinh 13 acetyl-CoA
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carboxylase (ACC). AMPK phosphoryl hoa ACC tai Ser79 (mot vi tri trc ché), ngan chan sy
chuyén d6i acetyl-CoA thanh malonyl-CoA, cho phép céc acyl-CoA di vao ty thé cho qua trinh
B oxy hoa. Mot s6 phan tir muc tiéu khac cia AMPK bao gdm TSC2, mTORC1, HMG-CoA
reductase (trc ché tong hop cholesterol), PPARY (trc ché phién md mot sd gen). Sy hoat hoa
AMPK kich thich chuyén vi GLUT, hép thu glucose, qua trinh oxy hoa acid béo, trc ché qua
trinh téng hop glucose, cholesterol, acid béo,... Nhu vdy, cac tac dong ciia hoat hod AMPK
ngoai vi ¢6 191 cho bénh nhan BTD tuyp 2 [70-72].

FFA khong chi gop phan suy giam chirc ning va chét té bao p tuy, FFA con thuc dy dé
khang insulin thong qua con dudng PKC [73]. Su dé khang insulin con lién quan dén céac
adipokin tir m6é md, adipokin c6 thé phan 1am 2 nhém bao gdm nhom céc yéu té khang insulin
(nhu TNF-q, resistin, 1L-6, SAA-serum amyloid A, PAI-Plasminogen activator inhibitor...)
va nhom cac yéu té ting tinh nhay cam insulin (nhu leptin, adiponectin, vaspin, visfatin) [74].
1.3. Pich tac dung ciia cac thudc diéu tri dai thao dwong

Céac thudc diéu tri TP hién nay nhidm vao cic muc tiéu khac nhau dé tao ra cac tac dong
nhu 1am cham sy hap thu glucid & rudt, kich thich té bao P tuy tiét insulin, giam khang insulin,
giam san xuat glucose & gan, ting thai trir glucose & dng thén,.. .

1.3.1.  Giam hoic cham hap thu glucid

Sau khi thtrc an c6 chtra glucid (nhu tinh bot, glycogen, cac disaccharid, cac
monosaccharid) dén da day, rudt non, thirc in duoc nghién nat, bi phan cét thanh cac phan
tor nho don gidn hon nho cac enzym c6 trong rudt. Tinh bot va glycogen dugc thuy phan
nhd amylase & tuyén nudc bot va dich tuy tao thanh céac oligosaccharid. Dich nhay trong
rudt dong vat cé vu tiét cac disaccharidase nhu a-glucosidase (dugc hiéu 1a maltase),
lactase, sucrose (trong d6 a-glucosidase dong vai trd quan trong), cac enzym nay lién két
v6i mang nam trong biéu md rudt non gitip cho sy hap thu glucose vao rudt non nhd phan
g thily phéan cit cac oligosaccharid thanh monosaccharid dién ra dé dang hon [75]. Cac
monosaccharid hap thu tai rudt non theo hai co ché 1a khuéch tan thu dong (arabinose,
mannose, fructose) va van chuyén thuan loi (glucose, galactose) chi yéu nhd protein van
chuyén SGLT1, mét protein mang két hop hai phan tir Na* vi mot phan tir glucose. Su
khuéch tan thu dong qua bé mat ddy cua té bao rudt chira chit van chuyén glucose GLUT2

cho phép glucose di chuyén tir t€ bao bi€éu mo rudt vao moi trudng ngoai bao gan cac mao
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mach mau. Su chuyén vi cia GLUT2 tir tiii té bao chat vao mang céc té bao dinh lam ting
kha ning hap thu glucose cta té bao rudt. Do d6, bat ky yéu t6 nao anh huong dén hoat
dong ctia SGLT1 va GLUT? sé& lam thay d6i hap thu glucose [76]. Hinh 1.4 mé ta qua trinh
van chuyén glucose sau bira an trong hai truong hop. O té bao rudt nguoi khoe manh, sau
bita an, glucose trong long rudt dugc SGLT1 van chuyén qua mang dinh va Na*sau d6 duoc
van chuyén ra ngoai t& bao rudt qua mang diy boi Na*/K*-ATPase. Glucose duoc
phosphoryl hoa va du trit trong té bao. Glucose bi khir phosphoryl héa dwoc GLUT2 vén
chuyén thu dong ra khoi té bao qua mang dy. Ngoai ra, dé dap tng véi nong do glucose
cao trong long rudt, mot lwong GLUT2 ndi bao di chuyén nhanh dén mang dinh dan dén tang
hap thu glucose. O té bao rudt nguoi béo phi/DTD, tinh trang khang insulin lam mét kiém
soat van chuyén GLUT2 dan dén su gan két khong thuan nghich cia GLUT2 trong mang
té bao rudt ¢ dinh va/hoic mang té bao rudt ndi bao va ting van chuyén glucose xuyén biéu
mo tir 1ong rudt vao hé tudn hoan [77]. Sau qua trinh ndy, cac monosaccharid qua tinh mach

cua vao gan, tai gan cac monosaccharid s€ dugc chuyén thanh glucose.
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Hinh 1.4. Sw van chuyén glucose sau in ¢ té bao rudt nguwdi khée manh va béo
phi/DTD [77]

Nhu vay, mot s6 dich ¢ thé tiép can dé lam gidm hoac cham qua trinh hép thu céc glucid

tai duong tiéu hoa giup kiém soat glucose huyét sau bira an nhu @c ché a-amylase, a-

glucosidase (thudc dién hinh 1a acarbose, voglibose, miglitol), &rc ché hoat dong SGLT1

(chua co thude diéu tri vi chua c6 hoat chit tre ché chon loc trén SGLT1 & rudt). Ngoai ra
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con c6 colesevelam 1a thubc duy nhit trong nhom resin gan acid mat dugc cong nhan co
hiéu qua trong diéu tri, gitip giam hip thu glucose hodc kéo dai sy hap thu glucose & rudt.
1.3.2. Ting tiét insulin cia té bao p tuy

Insulin dugc tiét tir t& bao P tuy, binh thudng insulin mau duoc duy tri & ndng d6 thip
(5-20% ndng do insulin sau an), té bao P tuy sé ting tiét insulin dé dap mg véi sy gia ting
ndng d6 glucose trong mau. Su tiét insulin do kich thich boi glucose lién quan dén nhiéu con
duong khac nhau nhu con dudng kich hoat, con dudng diéu chinh boi chit dan truyén than

kinh hay hormon va con duong khuéch dai chuyén hoa (Hinh 1.5) [78].

Glucose
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Hinh 1.5. Piéu hoa tiét insulin & té bao B tuy [78]

Trong con dudng kich hoat, ATP (duoc tao ra boi qua trinh chuyén hoa glucose) va dong
Ca®" 1a tin hiéu chinh. Glucose dugc hip thu vao té bao thong qua kénh van chuyén glucose
khong phu thudc insulin GLUT2 (SLC2A2 & loai gam nham) hoic GLUTI va GLUT3
(SLC2A1 va SLC2A3 & nguoi), sau do dugc phosphoryl hoa boi glucokinase thanh glucose-
6-phosphat tham gia vao qua trinh duong phan tao ATP. Két qua la ty 1¢ ATP/ADP ting dan
dén dong cac kénh K* nhay cam ATP (Kate) trén mang té bao, cac ion K* khong ra ngoai té
bao duoc 1am cho bén trong té bao tich dién duong gay ra siéu phan cyc mang va md cac
kénh Ca?* phu thudc dién thé din dén su gia ting Ca?* tu do trong té bao giup cac hat insulin

di chuyén dén bé mit té bao va kich thich cac hat nay giai phong insulin nhanh chong khuéch
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tan vao cac mach mau gan do va tham gia vao qua trinh diéu hoa glucose huyét [78]. Theo co
ché nay, nhom thude sulfonylurea va glinid duoc sir dung trong diéu tri PTD. Cac thudc trong
nhém sulfonylurea nhu chloropamid, tolbutamid, tolazamid (thé hé 1, rat it st dung),
glibenclamid, gliclazid, glipizid (thé hé 2) va glimepirid (thé hé 3). Cac thudc trong nhoém
glinid nhu nateglinid va repaglinid, chi c6 repaglinid luu hanh tai Viét Nam.

Su tiét insulin con duge diéu chinh boi cac chat dan truyén than kinh va hormon lién két
v6i thy thé trén bé mit té bao P tuy nhu acetylcholin (Ach), CCK (Cholecystokinin) tac dung
lén céac thu thé cap ddi véi protein Gq; GLP-1 (Glucagon-like peptid 1), GIP (Glucose-
dependent insulinotropic peptid), VIP (Vasoactive intestinal polypeptid), glucagon tac dung
lén protein Gs; adrenalin va somatostatin tic dung voi protein Gi. Khi GLP-1 lién két vé6i thu
thé GLP-1 lam kich hoat AC (Adenylate cyclase) lam ting cAMP (Cyclic adenosine
monophosphate) tir ATP, dan dén ting PKA va cac tin hiéu thong qua céc protein trao ddi
dugc kich hoat truc tiép voi cAMP (Epac) tao diéu kién phong thich insulin. Ach tic dong kich
hoat cac thu thé muscarinic acetylcholin, hoat hod phospholipase C (PLC)/diacylglycerol
(DAG)/protein kinase C (PKC) gitip cai thién tiét insulin do kich thich boi glucose thong qua
thiic day viéc giai phong Ca?* tir ER. Trong khi d6, adrenalin thong qua thy thé Gi co tac dong
nghich v6i glucagon hay GLP-1 bang cach giam hoat dong ciia AC, din dén giam cAMP va
céc tin hiéu sau do, trc ché giai phong insulin [78].

Theo hudng tac ddng nay cé cac thude c6 tac dung incretin duge chia 1am hai nhom gdm
nhom thube déng van tai thu thé GLP-1 c6 cac thubc exenatid, liraglutid, semaglutid,
lixisenatid, albiglutid va dulaglutid, voi cac tac dung nhu kich thich té bao p tang tiét insulin
phu thudc glucose, ddam bao pha dau tiét insulin, tang sinh té bao B, giam apoptosis té bao B;
lam giam ndng d6 glucagon trong mau giup giam tong hop glucose ¢ gan va giam nhu cau
insulin; tri hodn qua trinh 1am rong da day, lam giam tinh trang ting glucose mau sau in; tao
cam giac no va giam cam giac thém an, va nhom thude e ché DPP-4, mot enzym thodi giang
GLP-1, do d6 1am ting nong d6 GLP-1 ¢ hoat tinh, gdm céc thudc saxagliptin, sitagliptin,
vidagliptin, linagliptin va alogliptin [79].

Bén canh d6 con c6 pramlintid, 1a chét tong hop ciia hormon amylin ¢6 vai trd dong tiét

cung voi insulin tir t& bao beta tuy, c6 tac dung hiép dong voi insulin dé giam glucose huyét.
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Thudc duogc chi dinh trén ca bénh nhan DTD tuyp 1 va tuyp 2 dé cai thién kiém soét glucose
huyét bang cach han ché ting glucose huyét sau an. Chat chii van trén thy thé dopamin D2 nhu
bromocriptin, ¢ vai trd trong giam dé khang insulin do tac dong trén cac hoat dong than kinh
& vang dudi doi, diéu chinh lai nhitng bat thuong & ving dudi doi bao gdm sy ting glucose
huyét, acid béo tir do va triglycerid & bénh nhan khang insulin [79].

Céc tin hiéu cua con dudng khuéch dai chuyén hoa van chwa duge giai thich day du,
nhung duge cho 14 ¢ lién quan dén cac yéu té két hop trao doi chat (MCFs-Metabolic coupling
factors) tir chu trinh TCA nhu su ting NADPH hoic ATP va giam MgADP dan dén khuéch
dai su tiét insulin [78].

Bén canh céc thudc kich thich té bao B tuy tiét insulin, insulin cling duogc sur dung truc
tiép ¢ dang dudng tiém (chu yéu 13 tiém dudi da, tiém truyén tinh mach thuong dung trong
truong hop cip ciru hén mé do nhidm toan ceton), chi dinh trong cac truong hop nhu DTD
tuyp 1, DT thai ky, bénh nhan DTD mang thai; HbAlc > 10%, glucose huyét > 300 mg/dl
hodc c6 triéu ching 1o (nhu ceton ni¢u); bénh nhan BT méc bénh cép tinh khac (nhu nhiém
khuan ning, d6t quy, nhdi mau co tim); bénh nhan suy gan hodc than chng chi dinh ding
thudc ha glucose huyét duong udng; cac thude ha glucose huyét duong uéng khong hidu qua
hay bénh nhan di ing véi cac thude ha glucose huyét dudng udng. Insulin dugc phan lam hai
loai theo cdu tric phan tir gdm insulin nguoi (insulin thuong, insulin isophan) va chat trong
tu-insulin analog (aspart, lispro, glulisin, faster aspart, detemir, glargin, glargin U300,
degludec) va phan lam 5 loai theo thoi gian tac dung gdm insulin tic dung nhanh (aspart, lispro,
glulisin, faster aspart), tic dung ngin (insulin thuong), tic dung trung binh (insulin isophan),
tac dung cham, kéo dai (detemir, glargin, glargin U300, degludec) va insulin trén, hon hop (2
loai tic dung nhanh (hodc ngin) va tac dung dai (hodc trung binh)) [80].

1.3.3.  Giam dé khang insulin

Mot s6 dich tac dong trong nghién ciru va phét trién thube didu tri DPTD nhu AMPK,
PPARy, PTP1B, ACC, SIRT-1 (Surtuin-1), GFAT, SHIP2, PTEN, IKKp, PKC,...

Hoat hoa AMPK & mé dich gitip cai thién dd nhay véi insulin va can bang ndi mai
glucose nén tré thanh muc tiéu tiém nang trong nghién ctru thude dicu tri DTD tuyp 2 va cac

bénh rbi loan chuyén héa khac. Metformin 13 thude duy nhét thuéc nhoém biguanid con dugc
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str dung hién nay trén 1am sang, co tac dung hoat hda AMPK dan dén cac tac dong co loi cho
bénh nhan DTD tuyp 2 nhu ting chuyén vi GLUT4 lam tiang hap thu glucose, ting phién ma
cac gen c6 lién quan dén du trit va tiéu hao nang luong, ting tong hop glycogen, giam tong
hop lipid, giam tan tao glucose,... (Hinh 1.6) [81]. Thudc khac trong nhém 14 phenformin da
bi cam vi ting nguy co nhiém acid lactic. Tuy nhién, nhém nay khéng co tac dung dang ké ddi
v6i sy tiét insulin ¢ tuy nén ciing dugce dung phdi hop véi sulphonylurea hodc insulin trong
diéu tri. Mac du AMPK 132 mdt muc tiéu tiém nang dé phat trién thude nhung can c6 nhiéu
nghién ctru sdu hon hon vé dich tac dong nay dac biét 1a hi€u qua trén lam sang badi vi su lién
quan vé mat di truyén cua AMPK trong phat trién bénh PTD chua dugc lam rd; hon nita,
AMPK 13 cam bién ning luong quan trong cua té bao dap ung véi stress, viée kich thich 1au

dai hay qua ttc AMPK c6 thé giy ra cac tac dong bat loi cho té bao, rdi loan chuyén hoa [71].
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Hinh 1.6. Tac dung hoat h6a AMPK ctia metformin [81]
PPAR-y 1a thu thé nhan té bao loai II, PPAR-y chi dugc biéu hién nhiéu trong m6 md va
mod co xuong, mirc d ting 1én khi khang insulin. Thudc thiazolidinedion c6 tac dung lam giam
tryc tiép tinh trang dé khang insulin, cai thién chirc ning té bao B [82]. Hién nay, chi co

pioglitazon thugc nhém nay con dugce str dung tai Viét Nam.
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PTP1B cling 1a mdt muc ti€u cho nghién cuu thudc diéu trj bénh DTD tuyp 2. Viéc
nghién ctru trén myc tiéu PTP1B ¢6 nhiéu trién vong, trc ché PTP1B lam tang nhay cam véi
tin hi€u insulin, gidam béo phi da dugc chirng minh trén mé hinh chudt; mat khac, bién doi gen
PTP1B trén chudt khong anh huong dén kha ning sinh san, sy sdng va cac bat thuong 16n.
Diéu nay cho thiy trc ché PTP1B c6 thé it hodc khong c6 tac dung phu khi str dung [83-85].
Tuy nhién, mot s han ché khi nghién ctru trén dich tac dong PTP1B nhu chua c6 chét c6 tinh
chon loc cao dbi véi PTP1B, enzym ndy phan b rong rii trong co thé nén kho c6 chat dat
duogc hiéu qua néu str dung hé thong phan phdi thude thong thuong, cac chét co thé e ché tot
PTP1B trong cac nghién ctru in vitro thudng ton tai gdc phosphat tich dién Am trong phan tir
nhung cac chit c6 nhém phosphat tich dién 4m s& kho di vao bén trong té bao dé trc ché PTP1B
nén nghién ctru tic dung trén in vivo c6 thé bi gidi han [86],[87]. Hién nay van chua c6 thudc
tri dai thdo duong nao dugc str dung trén lam sang theo co ché tac dung uc ché PTP1B. Do d9,
can tim cac chit c6 kha nang e ché PTP1B c6 it hodc t6t nhét 1a khéng c6 nhom phosphat s&
khic phuc duoc nhuoc diém nay. Mot trong nhitng hudng tiép can hién nay la nghién ctru tong
hop chat méi hodc kham pha cac hop chat ty nhién c¢6 kha niang e ché PTPIB c6 loi vé mat
cAu tric dé thuan loi vao bén trong té bao.

1.3.4. Mot s6 muc tiéu tac dong khac

Glucose duoc loc qua cau than, sau d6 duoc tai hép thu chu yéu o éng luon g?ln dudi tac
dung ctia SGLT2. Hon 90% glucose loc qua cau than vao té bao biéu mé thong qua SGLT2 ¢
doan 1 ctia 6ng luon gan (PCT); phan glucose con lai (<10%) duoc tai hap thu qua SGLT1 ¢
doan 2 PCT va doan 3 dng thang (PST). Sau d6, glucose di vao dich k& thong qua GLUT2 &
doan 1 hodc qua GLUT1 & doan 2 va 3 [88]. Do d6, thudc trc ché SGLT2 lam ting thai glucose
qua dudng tiéu gitp giam glucose huyét. Cac thudc trong nhom nay bao gém canagliflozin,
dapagliflozin va empagliflozin.

Giam san xut glucose va ting tong hop glycogen & gan (tic ché glucose-6-phosphatase,
fructose-1,6-biphossphatase hay glycogen phosphorylase, hoat héa glucose glucokinase), trc
ché glutamin fructose-6-phosphat amidotransferase (GFAT); chét tic ché aldose reductase nhur

tolrestat, epalrestat, ponalrestat...
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1.4. M@t s6 md hinh thuc nghiém trong nghién ciu tac dung ha glucose huyét
1.4.1. Mat sé6 md hinh thuc nghiém in vitro va ex vivo
1.4.1.1. M hinh #c ché cac enzym tiéu hda carbohydrat

Uc ché a-amylase va a-glucosidase c6 thé 1am giam qua trinh thuy phan carbohydrat
tir ché do dn udng & rudt gitp kiém soat ting glucose huyét sau bira dn. Thir nghiém DNSA
(acid 3,5-dinitrosalicylic) va iodin bang phwong phap do quang thuong dugc sir dung dé
danh gia hoat tinh trc ché a-amylase. Trong khi d6, thir nghiém str dung co chat pNPG (p-
nitrophenyl-o-D-glucopyranosid) bang phuong phap do quang thuong dugc sir dung dé
danh gia hoat tinh tc ché a-glucosidase. Tac dung cia miu nghién ctru dugce danh gia thong
qua phan trim trc ché enzym va gia tri ICso. Nhirng thir nghiém nay don gian, it ton kém
thoi gian va chi phi nén dugc 4p dung rong rai trong nghién ctru, cho phép sang loc nhanh
cac chat co tac dung trc ché a-amylase va a-glucosidase nhung khong biét 16 duoc kiéu e
ché [89].

Trong ludn an, thir nghiém DNSA duoc ap dung dé danh gia tac dung tc ché a-amylase
va thir nghiém st dung co chiat pNPG dugc 4p dung dé danh gia tac dung tc ché a-
glucosidase ctia cac mu thtr, cac thir nghiém nay phu hop véi diéu kién thuc té ctia phong
thi nghiém thuc hién nghién ctru.
1.4.1.2. Md hinh #c ché hdp thu glucose & rugt non

Hai mé hinh in vitro dé sang loc nhanh tac nhan c6 kha ning &c ché hap thu glucose
la sir dung céc dong té bao va dng tham tach. Mot s6 dong té bao dugce str dung nhu Caco-
2, HT-29, T-84, IEC, RIE,... Trong d6, Caco-2 1a dong té bao dién hinh, dugc sir dung phd
bién hon, céc té bao Caco-2 c6 kha ning biét hoa thanh mot hon hop cac té bao biéu mod
rudt. Dong té bao nay biéu hién manh cac chét van chuyén glucose nhu SGLT1 va GLUT2
[90]. Do d6, tac dong ciia mau nghién ctu 1én sy hap thu glucose, su biéu hién cia SGLT1
va GLUT?2 cuia té bao thudng dugc danh gia. M6 hinh té bao thuc hién kha don gian, c6 thé
dé dang stra d6i thanh phan mo hinh bao gdm thay doi dong té bao va thanh phan nuéi cay
nén dugc ap dung rong rai dé sang loc tdc dung va doc tinh cua cac loai thuéc méi. Tuy

nhién, mo hinh nuéi ciy té bao khong phu hop dé mé phong cu tric rudt [91].
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Mot 6ng tham tach thuong mai voi mot dau cua 6ng duoc budc lai dé tao thanh mot chiée
tai, sau d6 cho hdn hop dung dich c6 chira glucose va mau nghién ctru vao ti, budc chit dau
con lai. Tui nay dugc dat vao dung cu du rong chira nudc cAt/nude mudi sinh ly va duoc lac &
nhiét d6 37 °C. Luong glucose khuéch tan ra moi truong bén ngoai dugc do tai cac thoi diém
khac nhau. Chi s6 cham tham tach glucose GDRI (Glucose dialysis retardation index) duoc
tinh toan. Uu diém ctia mo hinh nay 1a don gian, d& thuc hién nhung can phai mua dng tham
tach dét tién, moi truong thir nghiém nhan tao chua that sy giéng o rudt non, dac biét chi khao
sat duge su khuéch tan ma khong danh gia duoc co ché hap thu glucose tuong tu & rudt non
(vi du SGLT1, GLUT2), mé hinh nay chi phii hgp vdi nhimg chat co kha nang lién két voi
carbohydrat dé 1am cham kha ning tiép xtc cua carbohydrat véi cac enzym tiéu hoa chung,
diéu nay c6 thé dan dén su bo sot cac chat c6 tac dung e ché hip thu glucose qua rudt. Do do,
mo hinh nay twong di it dugc ap dung phd bién trong khao sat tac dung ctia dugc liéu. Thay
vao d6, mé hinh trc ché hap thu glucose ¢ rudt non ex vivo duoc ap dung nhiéu hon.

Hai md hinh ex vivo duoc str dung dé danh gia kha niang ¢ ché hap thu glucose 1a st
dung bu@)ng Ussing va doan rudt 1on nguoc. Mo hinh bué)ng Ussing str dung mot manh mo rudt
non va danh gia sy hip thu glucose tir budng phai, qua manh mo rudt non, sang budng trai [92].
Mo hinh nay tuong ddi don gian, nhanh chong, dé img dung, str dung mo rudt that nén co thé
mod phong dugc tinh phurc tap cta rudt, cod thé nghién ctru ¢ tung doan rudt cu thé, c6 thé ap
dung so sanh sy hip thu glucose giita cac loai. Tuy nhién, can phai chun bi thiét bj 12 budng
Chamber duogc thuong mai dét tién, sd lwong mo khao sat & cung thoi diém thap; kich thude
mo gén vao thiét bi nho so v6i toan bd doan rudt; moi truong hép thu khac véi moi truong
trong co thé séng; can phai dung méi truong dinh dudng va suc Oz lién tuc dé duy tri sy song
cho doan rudt [92].

M6 hinh doan rudt non 16n nguoc duge mé ta lan dau tién boi Wilson va Wiseman nam
1953 [93], duoc st dung dé du doan mirc d6 van chuyén va chuyén héa thudc ¢ rudt. Poan
rudt dugc 10n nguoc va dung dich thude thir nghiém duoc cho vao dé tao thanh mot ti rudt
[94]. M6 hinh nay twong d6i don gian, chi phi thap, dé ing dung; st dung mo rudt that nén c6
thé mo phdéng dugc tinh phuc tap cua rudt; co thé x4c dinh thong sb dong hoc hép thu glucose
va do luong su hap thu & nhitng vi tri khac nhau trén rudt non. Tuy nhién, méi trudng hap thu
khac voi mdi truong trong co thé sdng; can phai cung cip da O cho mé, qué trinh chuan bi

md, U dich tién hanh trong thoi gian ngén. Trong ca hai m6 hinh nay, ndng do glucose trong
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mau dich duoc do va tinh toan tinh thAm biéu kién Papp, (apparent permeability) (cm/phut) dic
trung cho kha nang hip thu mot chat qua mang rudt.

Trong luin an, phuong phap sir dung doan rudt 1on ngugce duoc phan 1ap tir chudt nhit trang
khoe manh ciing dugc ap dung dé danh gia kha niang tc ché hap thu glucose qua rudt cua cao
chiét ethanol tir hat chudi c6 don. Quy trinh thuc hién da dugc t6i wu phu hop véi diéu kién
phong thi nghiém thyc hién nghién ctru.
1.4.1.3. M6 hinh ddnh gid khda néng tiét insulin

Céc dong té bao B tuy thuong mai, té bao B va tiéu dao tuy phan lap tir md tuy cua
dong vat nghién ciru (thuong 1a chudt) duoc st dung dé nghién ctu tac dung kich thich tiét
insulin va céc tac dong khac co lién quan dén co ché bénh sinh PTD. Mot s6 dong té bao
tiét insulin duoc st dung phd bién nhu HIT, MIN6, BTC1, INS1, RIN, BHC, NIT1,...
nhitng dong té bao nay san xuat insulin, mét luong nho glucagon va somatostatin [95]. Sir
dung cac dong té bao B bat tir cho phép nghién ciru dong nhat va lau dai vé chirc nang sinh
ly, rdi loan chirc nang hay apoptosis té bao p trong diéu kién bénh 1y, ddng thoi ciing 1a
cdng cu dé sang loc tac nhan diéu tri DTP. Tuy nhién, han ché 16n nhat cua cac dong té
bao nay la dap ung tuong d6i kém véi glucose, can nong do glucose cao hoic bo sung cac
yéu t6 kich thich khac vao méi trudng nudi cay, dong thoi nghién ciru trén cac dong té bao
nay chi 1a nghién ctu trén té bao don 1¢ ma khéng phai mét hé théng té bao hoan chinh
nhu dao tuy (kKhac vé diéu kién tudi mau dén tuy). Do do, tiéu dao tuy duoc phan Iap tir
chuot (chudt nhat va chudt cong 1a pho bién hon so véi lon, dé, meéo, khi va cho) dugc &p
dung dé nghién ciru [96]. Mot sb co ché duoc nghién ciru lién quan dén kha ning tiét insulin
tir té bao B tuy nhu ting san xuat ATP, wc ché kénh kali nhay cam ATP (Karp); thuc day
nong d6 Ca?* noi bao; bao vé té bao khoi tac nhin giy doc (nhu glucose ndng do cao,
STZ,...), chdng stress oxy hoa, chdng viém, chdng apoptosis,. .. Chinh vi vay, cac tiéu dao
tuy duoc phan 1ap tir chudt nhiat trang duoc sir dung cho nghién ciu trong luan an.
1.4.1.4. M6 hinh danh gia mirc do nhay véi insulin

M6 hinh in vitro sir dung cac dong té bao mo dich/té bao phan l1ap tir mé dich thich hop
dé nghién ctru cac co ché bénh sinh DTD va tinh trang khang insulin & mirc do phan tir va té
bao; déng tho1, mé hinh nay cé thé duoc ap dung dé sang loc va kham phé co ché cua cac

thudc/liéu phap diéu tri vi mo hinh té bao tuong ddi dé duy tri va co6 thé lap lai két qua. 3T3-
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L1 (dong té bao tién m&, preadipose), L6, C2C12 (dong té bao co xuong) va HepG2 (dong té
bao gan) 13 nhitng dong té bao dugc st dung phd bién véi mot sé hudng nghién ciru nhu:
Nghién ctru tic dong clia cac tac nhan 1én cac tin hiéu ctia con duong truyén tin ndi bao cia
insulin nhu sy phosphoryl héa phén tir tyrosin trén thu thé insulin (IR), co chat thy thé insulin
(IRS), su chuyén vi cia GLUT4 1én mang té bdo,...; Nghién ctru tic dong ctia cac tic nhan trén
cac dich tham gia hodc anh huéng dén con dudng truyén tin ndi bao cia insulin nhu PI3K/Akt,
AMPK, PTP1B, GSK-3, PPARY,...; Nghién ctru tac dong cia cac tac nhan trén céc tin hi€u cta
con dudng giy viém va stress oxy hoa dan dén tinh trang dé khang insulin & mé dich [97-99].

Bén canh sir dung té bao, mot s thir nghiém in vitro khac ciing duoc 4p dung nhu trc ché
PTP1B. PTP1B duoc biéu hién rong rii trong cic mé cua ngudi nhu mdé md, gan, co va nio,
1a yéu t6 diéu hoa am tin hiéu thu thé insulin va leptin. Phuong phap do quang va phat huynh
quang duoc str dung dé thir tc ché PTP1B. Mot sb chat nén dugc st dung trong thir nghiém tre
ché PTP1B nhu chat nén do mau p-nitrophenyl phosphat ()NPP), chat nén phat huynh quang
6,8-difluoro-4-methylumbelliferyl phosphat, 3-O-methylfluorescein phosphat va fluorescein
diphosphat. Trong d0, chit nén pNPP duoc sir dung rong rdi nhat. Tac dung ciia mau nghién
ctru dugc danh gia théng qua phan tram Gc ché enzym va gia tri ICso. Thir nghiém nay don
gian, it tén thoi gian, khong doi hoi thiét bi phuc tap nén cling dugc st dung phé bién trong
nghién ciru, cho phép sang loc nhanh cac chét co tac dung e ché PTP1B nhung khdng lam rd
duoc kiéu trc ché va chi phi hoa chat thir nghiém twong ddi dat tién [100]. Véi diéu kién cua
phong thi nghiém, thir nghiém nay duoc ap dung dé danh gia tac dung ctia cdc mau nghién ciru
trong luén an.
1.4.2. Mot s6 md hinh thwc nghiém in vivo

C6 nhiéu mo hinh dong vat duge tmg dung trong nghién ctru co ché bénh sinh ciing nhu
liéu phéap diéu tri DTD [101-103]. Giun tron Caenorhabditis elegans, rudi gidm Drosophila
melanogaster va ca ngua van Danio rerio 1a nhimg dong vat nho thuong dugc sir dung dé thiét
1ap mo hinh nghién ciru bénh BTD [104],[105],[106]. Cac loai gam nham nho, bao gdm chudt
céng va chudt nhat, 1a nhitng dong vat dugc su dung rong rai nhét trong nghién ctru bénh DTD.
Mot s tac nhan c6 thé dung dé gdy mo hinh DTD nhu hoa chat (phd bién nhét 1a STZ va
alloxan), hormon, khéng thé, virus, phau thuat, di truyén, ché d6 an uéng. Cho va lgn 1a nhitng
dong vat 16n hon cling dugc str dung dé thiét 1ap mo6 hinh trong nghién ctru vé béo phiva bTb
[107, 108].
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1.4.2.1. M6 hinh DTD do héa chit
1.4.2.1.1. M0 hinh BTD do streptozotocin (STZ)

Co ché gdy PTD ciia STZ:

STZ 6 ngudn gdc tir Streptomyces achromogens, do c¢6 ciu tao mot dau 1a glucose nén
khi tiém vao co thé dong vat STZ di vao té bao mot cach tu do dudi sy nhan dang tuong tu
glucose cia GLUT2. Khi vao té bao STZ bi phan cat thanh glucose va N-methylnitrosourea
(tham gia chinh vao qua trinh gdy doc té bao). STZ gay ra tinh trang DTD bang cach gay ton

thuong té bao P tuyén tuy thong qua co ché chinh 13 sy methyl hoa va tao ra cac goc tu do.
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Hinh 1.7. Co ché gay PTD ciia STZ [109]
STZ 1a mot tac nhan alkyl hoa DNA, gy ra su phan manh DNA, t6n thuong té bao, cubi

*Sinh téng hop
insulin

cung 13 hoai tir va apoptosis. STZ 6n dinh nhat & pH4,5 va phan hiy & pH kiém trong cytosol
clia té bao B va tao ra mot san pham phu 14 diazomethan (DAM) hoat dong nhu mét tac nhan
alkyl hoa. STZ dan dén sy pha hity nhanh chéng cac sgi DNA thong qua sy tuong tac gitta STZ
va cytosin trong DNA. Sy tuong tic nay xay ra & pHS5-5,5, ngoai gidi han nay s€ bi ddo ngugc
[110]. Su chuyén hoa ctia STZ tao ra cac ion carbonium (CHs") hoat dong, 1a mot yéu té quan
trong trong qua trinh alkyl héa DNA. Cac ion ndy tuong tac vdi cac electron tur do cia phén tir
nito va oxy c6 mit trong ving nucleophilic DNA. Gdc methylnitrosourea ciia STZ methyl hoa
DNA ty thé & vi tri O° ctia guanin va din dén dut giy soi DNA. Qu4 trinh ton thwong DNA
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gy ra boi STZ goi 1a poly ADP-ribosyl hda. Khi DNA bi ton thuong, poly(ADP-ribose)
polymerase (PARP) dugc kich hoat, tham gia vao qua trinh stra chita DNA bi hong. Khi PARP
hoat dong lién tyc s& tiéu thy mot luong 1on NAD* dan dén thiéu hut NAD*, sy thiéu hut nay
lam giam sy tong hop ATP cho hoat dong cua té bao, trc ché sy tong hop, bai tiét insulin, 1am
té bao bi pha huy va viém khu vuc quanh d6. Bén canh d6, ban chat STZ 1a nitrosourea nén
STZ c6 thé phong thich NO khi vao té bao. Sy ton tai ciia NO trong té bao gy nén trinh trang
stress oxy hoa, can trd qua trinh trao ddi chat, ton thwong DNA... va din dén chét té bao. Mat
khac, STZ gy tiang glucose qua muc va kéo dai cling s& din dén stress oxy hoa va giy pha huy
té bao B (Hinh 1.7) [109].

M6 hinh thuc nghiém gay BDTD do STZ:

STZ c6 thé dung riéng 1é hoic két hop voi mot sd hoa chit khac hodc voi ché d6 an kiém
soat dé gay tinh trang DTD tuyp 1 hay tuyp 2. Liéu STZ can thiét dé gdy mé hinh DTD tuyp 1
tiy thudc vao loai str dung, ching han nhu tiém phuc mac (i.p.) hodc tinh mach (i.v.) liéu 150-
200 mg/kg & chudt nhit; 50-60 mg/kg & chudt cong; 10-15 mg/kg trong 3-5 ngay ¢ cho. Pap
g cua dong vat sau khi tiém STZ gdm 3 pha thudng xay ra bao gom: (1) ting glucose huyét
thoang qua sau 1 gid tiém; (2) ha glucose huyét cap kéo dai trong 6 gid va (3) ting glucose
huyét duy tri 24-48 gid sau khi tiém [111-113]. Pé tao m6 hinh DTD tuyp 2, STZ thudng dugc
dung ¢ nhiéu liéu thap hodc két hop vai hoa chat khac (nicotinamid) hodic ché do an giau chét
béo. STZ dung nhiéu liéu thap (thuong tiém i.p. liéu 50 mg/kg trong 5 ngay) co thé gdy mod
hinh DTD do tuyén tuy bi viém qua trung gian mién dich. M6 hinh STZ-+nicotinamid dugc
trién khai phan 16n trén chudt Wistar hoic Sprague-Dawley véi liéu STZ tir 45-65 mg/kg va
nicotinamid tir 60-290 mg/kg (i.p. hodc i.v.) [114]. Md hinh STZ két hop v&i ché d6 an giau
chit béo, dong vat dugc cho an ché d6 an giau chit béo trong 1,5 dén 12 tuan trude khi tiém
STZ liéu twong d6i thap 15-50 mg/kg (i.p. hodc i.v.) [113, 115].

Tuy nhién, két qua khao sat truéc day cho thay STZ liéu 140-200 mg/kg (i.p.) chua gay
duge mo hinh moé phong DTD tuyp 1 trén chudt nhat do khong pha hity hoan toan té bao B
tuyén tuy, nong do C-peptid khong du thap dé chan doan 1a PTD tuyp 1 mic du nong do
glucose huyét tang kéo dai hon 3 ngay [116]. STZ liéu cao ciing chua duoc ching minh gay
ra tinh trang d¢ khang insulin tuong ty nhu DTD tuyp 2. Tuy nhién, STZ Ia tac nhan dugc st
dung phd bién dé gay ra mo hinh tiang glucose huyét thuc nghiém boi tinh trang ting glucose

huyét 6n dinh va kéo dai cho phép nghién ctru tic dung va co ché ha glucose huyét ciia mot tac
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nhan khi st dung trong thoi gian dai. Mot s6 thude van dap tng tot trén mé hinh nay nén duoc
sir dung phd bién lam chimg duong trong cac nghién ciru, chang han nhu glibenclamid [117].
1.4.2.1.2. M6 hinh BTD do alloxan

Co ché gay PTP ciia alloxan:

Alloxan wa nudc, khong thim vao 16p lipid kép ctia mang sinh chét va c6 cdu trac tuong
tu glucose nén vao dugc té bao P thong qua GLUT2. Thoi gian ban hay cua alloxan ngan; trong
dung dich nudc, né t phan hity thanh acid alloxanic khong gay ting glucose huyét trong vong
vai phut nén nd phai dugc hap thu va tich lily nhanh chéng trong té bao B. Chinh vi vay, tac
dong cua alloxan khong hiéu qua khi luu luong mau dén tuyén tuy bi gian doan trong vai phut
dau sau khi tiém alloxan [112]. Alloxan gy ra tinh trang DTD chil yéu do co ché san sinh cac
gbe tu do va gay hoai tir té& bao.

Tén thwong
té bao beta

Suw khtr alloxan

Alloxan Acid dialuric

Tu oxy héa acid dialuric N
Phan tng Fenton (Fe®*)

Hinh 1.8. Sy hinh thanh ROS thong qua chu trinh oxy hoa khir alloxan [118]

Alloxan 13 mot hop chat rat khong 6n dinh, mot dic tinh cho phép né dé dang thuc hién
chu trinh oxy hoa khir. V6i sy hién dién cua thiol ndi bao, dac bi¢t la GSH, alloxan trai qua
mot phan tng tudn hoan lién tuc kéo dai dé tao ra ROS nhu anion gbc superoxid (02°7) va gbc
hydroxyl (OH®) théng qua qua trinh ty dong oxy héa san pham khir acid dialuric caa no. Qua
trinh ndy bao gdm viéc khir alloxan thanh acid dialuric va tai oxy hoa acid dialuric thanh
alloxan. Qua trinh nay gy ra su giai phong goc tu do alloxan khi c6 sy hién dién cia O,*~. O2*"
thuong bi bién d6i thanh hydrogen peroxid (H202) twong d6i vo hai bsi SOD, mét loai enzym
chdng oxy hoa c6 hau nhu trong tit ca cic mo. Catalase mot loai enzym chdng oxy hoa khac
can thiét dé ngan chin sy tich tu H.O2 bang cach phan huy nhanh chong hop chat nay thanh

nude va oxy phén tir, hdu qua 1a sy hinh thanh gdc hydroxyl. Tuy nhién, hoat tinh catalase &
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tuyén tuy rat thap va két qua 1a HoOz tich ty, din dén sy chuyén ddi ctia né thanh gbc hydroxyl
¢6 hoat tinh cao thong qua phan tng Fenton. Goc hydroxyl 1 gbc nguy hiém nhét trong té bao
va duoc coi 1a tac nhan chinh gy doc tinh t& bao P tuy va gay bénh DTP do alloxan. Ton
thuong té bao B tuyén tuy do ROS c6 lién quan dén sy phan manh DNA cua céc té bao nay,
dan dén kich thich poly (ADP-ribose) polymerase 1 (PARP-1), mot loai enzym dong vai trd
quan trong trong qua trinh stra chira DNA [118].

M6 hinh thuc nghiém gay DTP do alloxan:

Alloxan ciing dugc sir dung dé gay DTD trén nhiéu loai dong vat, & ché do liu mot lan
hodc nhiéu liéu twong tu nhu STZ. Liéu luong cua alloxan ciing khic nhau gitra cac nghién
clru, trong d6 lidu 150 mg/kg duoc sir dung thuong xuyén nhat. Tiém i.v. 150 mg/kg alloxan
c6 thé mod phong DTD tuyp 1, duoc tng dung trong tham do hiéu luc ha glucose huyét caa cac
chat c6 tac dung hd tro insulin (giam liéu insulin). Tiém i.v. 70-80 mg/kg alloxan cé thé md
phong DTD tuyp 2, sau 2 ngdy tiém ndng d6 glucose trén 250 mg/dl, duong tinh glucose niéu,
am tinh ceton niéu, duoc ung dung dé khao sat tac dung ha glucose huyét caa nhing thudc st
dung duong udng [119],[118]. Tiém dudi da (s.c.) liéu 100-175 mg/kg trén chudt cong Wistar
hodc Sprague-Dawley truéng thanh, tiém s.c. liéu 200 mg/kg & chudt Sprague-Dawley so sinh,
tang glucose huyét dat duoc vao ngay thir 2, 4 hoac 6 sau sinh; truyén i.v. liéu 150 mg/kg trong
10 phut & tho (70% dong vat ting glucose mau va acid uric, s6 con lai tir vong hoic ting glucose
mau tam thoi), tiém i.v. liéu 60 mg/kg & chd Beagle 15-20 kg, tiém i.v. lidu 65-200 mg/kg &
cac loai linh truéng nhu khi, khi dau chd. Sau khi sir dung alloxan, dong vat s& duoc nhan
glucose va insulin thong thudng trong 7-10 ngay tiép theo. Sau 7-10 ngay, mét liéu insulin duy
nhat hang ngay (28 1U) s& duoc tiém dudi da [113]. Pap ¢ng caa dong vat sau khi tiém alloxan
gom 4 pha thuong xay ra bao gom: (1) ha glucose huyét thoang qua trong 30 phit sau vai phut
tiém, (2) tang glucose huyét sau 1 gio tiém; (3) ha glucose huyét kéo dai sau 4-8 gio tiém va
(4) tang glucose huyét sau 12-48 gio tiém [112].
1.4.2.1.3. M6 hinh DTD do mét s6 héa chat khac

Dithizon 1a mot hop chit organosulfur, c6 dic tinh chelat, ¢ kha ning thim qua mang
va phttc hgp kém bén trong liposom, sau d6 gidi phong proton, lam tang kha nang gay bénh
DTPD. Dithizon gy thoai hoa hoan toan va mdt phan cua té bao B. Dithizon (40-100 mg/kg
tiém i.v.) co thé gy ra tinh trang tang glucose huyét vinh vién sau 24-72 gio dung thude [113].
Mot sé chit c6 dic tinh chelat khac ciing duoc st dung nhu 8-(p-toluenesulfonylamino)-
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quinolin (8-TSQ) va 8- (benzensulfanylamino)-quinolin (8-BSQ) liéu don 40-100 mg/kg (i.v.)
trén méo, thd, chudt hamster va chudt nht.

Monosodium glutamat 1am ting nong do glutamat trong huyét twong, kich thich giai
phéng insulin. St dung monosodium glutamat ¢ chudt dan dén béo phi lién quan dén ting
insulin méau. Sau 29 tudn, mic glucose huyét, cholesterol toan phan va chit béo trung tinh déu
tang 1én. Chudt dugc cho uéng monosodium glutamat 2 mg/g bd sung vao nudc udng hang
ngay [113].

Aurothioglucose 1a gady BDTD tuyp 2 do béo phi. Aurothioglucose tiém i.p. & dong vat thi
nghiém dan dan phat trién bénh béo phi, ting insulin mau, ting glucose huyét, khang insulin
trong thoi gian 16-20 tuan. Aurothioglucose dugc van chuyén dic biét dén céac té bao va gy ra
cac ton thuong hoai tir, nguyén nhan dan dén sy phat trién ctia chimg cudng in va béo phi. N6
cling 1am tang lipid trong co thé, qua trinh tao m& & gan va bai tiét chat béo trung tinh, ting
qué trinh tao m& & md m& va giam chuyén hoa glucose. Chudt nhit duoc tiém i.p. mot lan 30-
40 mg/kg aurothioglucose [113].

Sét nitrilotriacetat giy ra bénh DTP bang duong tiém liéu hang ngay ¢ dong vat thi
nghiém trong 60 ngay quan sat thdy céc triéu ching PTD déng cht y nhu ting glucose huyét,
glucose niéu, ceton huyét va ceton niéu [113].

Céc thudc khac dugc sir dung dé giy ra tinh trang DTD tuyp 2 nhu adrenalin, EDTA,
diazoxid,... Adrenalin duoc ding & lidu 0,1 mg/kg tiém s.c. & tho, glucose mau dat dinh sau 1
gio va kéo dai dén 4 gid. Nong do glucose mau dat khoang 120-150 mg/dl nén mé hinh nay c6
thé dung dé sang loc thudc dudng udng c6 tac dung ha glucose mau. EDTA c6 kha ning giy
tang glucose huyét & chudt da cat bo tuyén tuy mot phan. Chudt nhat, chudt cong va tho ciing
dé bi tang glucose huyét boi cac tac nhan bao gdm thiazid, diazoxid, furosemid [113].
1.4.2.2. M6 hinh DTD do tic nhén khac

Mo hinh TP do hormon: Corticosteroid kich thich vo thuong than, dan dén ting glucose
huyét (c6 thé hdi phuc hodc khong hdi phuc) do mat can bang ndi tiét td sau d6. Dexamethason
thuong dugc sir dung véi liéu tiém 2-5 mg/kg 2 1an mdi ngay trong vai ngay lién tiép [113].

Mo hinh DTD qua trung gian khang thé: M6 phong DTD tuyp 1 do rdi loan ty mién.
Insulin bo dugc sir dung cliing v6i chit bo thé Freund dé tao ra khang thé khang insulin. Sau
d6, chudt cong dugce tiém 0,25-1 ml huyét thanh khang insulin ctia chudt lang (truyén tinh mach

cham hodc i.p.) gdy ra tinh trang ting glucose huyét phy thudc vao lidu lugng [113].
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Mo hinh BTD do virus: Virus ciing 1a mot nguyén nhan din dén DTD tuyp 1. Co ché ma
virus c6 thé gay tang glucose huyét bao gom su pha huy té bao B tuyén tuy, giy ra phan tng tur
mién va gay ra cac tic dong toan than qua trung gian té bao khong phai té bao B. Céc loai virus
duogc st dung nhu Coxsackievirus B4 (chudt SJIL/J, SWR/J), RNA picornavirus, viém nio-co
tim (bién thé D hodc M) (chudt SIL/J, SWR/J, DBA/1J, DBA/2J, BALB/cCUM), virus viém
mang nio mo té bao lympho (bién thé Armstrong).... [113].

Mo hinh TP do phiu thuat: Phiu thuat cit bo (toan bo hay mot phan) tuyén tuy gy ra
bénh DTD & mo hinh dong vat. Tuy nhién, trong phau thuat cit bé mot phﬁn tuy, it nhét 90%
tuyén tuy can phai dugc cit bo dé c6 hiéu qua lau dai. Khi cit bo toan bo tuy din dén DTD phu
thudc insulin, do d6 liéu phap insulin can dugc bd sung dé duy tri doi song dong vat. Thoi gian
va cuong do cua bénh tiéu dudng giy ra phu thudc vao mirc do phau thuat cit tuy duoc thuc
hién. Nhuoc diém chinh ctia mé hinh nay 1a mat té bao alpha do cit tuy, ddn dén mat di cac
phan tng diéu hoa nguoc (glucagon va somatostatin). Ngoai ra, cac enzym tuyén tuy ciing
khong duoc tiét ra boi dong vat b cit tuy (nhu a-amylase tir tuyén tuy can thiét cho viéc tiéu
hoéa thich hop nén ché do an cua dong vat phai duoc s sung cac enzym tuy). Mot thach thirc
vé mat k¥ thuat 13 viéc cit bo toan bo tuyén tuy rat kho thuc hién ¢ hau hét cac loai dong vat,
dic biét 1a & chuot. Do d6, phau thuat cit bo mot phﬁn tuyén tuy két hop voi tac nhan hoa hoc
nhu STZ hodc alloxan dugc st dung dé tao ra tinh trang tang glucose mau 6n dinh hon [113].

Mb hinh BTD do di truyén: Mot sé6 mé hinh di truyén phd bién cia loai ggm nhdm nhu
chudt nhat DTD khong béo phi (NOD), chudt cong nhan gidng sinh hoc (BB), chudt Wistar
Bonn/Kobori, chudt cong BTD Cohen (BTD tuyp 1); chudt nhit Agouti, chudt nhit ob/ob,
chudt nhit ob/db, chudt nhat/cdng béo phi Zucker, chudt nhat db/db, chudt nhit KK, chudt nhat
KK-Ay,... (PTD tuyp 2) [113].

Mbi md hinh md phéng trinh trang bénh DTD c¢6 nhiing wu diém va han ché riéng (Bang
1.2), do 6 tiy vao muc tiéu nghién ctru va diéu kién thi nghiém dé lya chon mé hinh phu hop.

Bang 1.2. Uu diém va han ché ciia mét s6 loai mé hinh PTD [119]

Loai mo hinh Uu diém Han ché

DTD ty phat -Bénh DTPD c6 ngudn goc ty phat | -Cac md hinh thuong 14 dong can
c6 nhiéu loai c6 lién quan dén yéu | huyét cao, dong nhat, don gen
td di truyén, mo ta chinh x4c hon | nhung h¢ théng dugc dong hoc cua
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Loai mé hinh

Uu diém

Han che

tinh chét phuc tap cua bénh PTD
O con nguoi.

-Nhiéu loai mé hinh dong vat tiry
theo thoi diém bat dau tac dong
hodc co ché tac dong (moé hinh
phat trién bénh DTD rit nhanh
hozc mé hinh DTD bao gdm tinh
trang khang insulin)

HAu hét cac mo hinh dong vat can
huyét déu dong nhit va dugc
kiém soat vé mit méi truong, cho
phép phan tich di truyén dé dang.
-6 bién thién cua két qua 1a t6i
thiéu va yéu cau ¢& miu nho.

con ngudi phuc tap hon cac mo hinh
nay.

-Mb hinh dong vat khong c6 san va
kho duy tri strc séng khoe manh cho
doéng vat mo hinh.

-S4 luwong ¢ han va dat tién. Ty 16
tr vong do nhiém ceton cao ¢ dong
vat ¢ tuyén tuy gion (db/db, ZDF
chuét P. obesus...) va can insulin &
giai doan sau dé sdng sot.

DTD do dinh
dudng/ché d6 an
uéng

-Chi phi thép.

-Phat trién bénh DTD kém theo
béo phi do dinh dudng qua mirc
gidng nhu TP & ngudi.

-An toan hon hoa chét va it gay
ddc cho cac co quan quan trong.

-Can c6 thoi gian dai vi dong vat
duogc can thi¢p vao ché d6 an dé tang
glucose huyét.

-Khong c6 tinh trang ting glucose
huyét r6 rang khi diéu tri bang ché
do an kiéng & dong vat binh thuong
va do d6 khong phu hop dé sang loc
cac thudc tri DPTP dua trén céac
thong s glucose tuan hoan.

DTD do hoéa chit
(STZ
alloxan)

hoac

-Doc tinh ¢6 tinh chon loc cao ddi
v6i té bao B tuyén tuy nén bao ton
dugc té bao o va §.

-Tiét insulin gitip dong vat séng
lau ma khong can diéu tri bang
insulin.

-Nhiém ceton va ty 1& tir vong
twong d6i thip do liéu luong
chinh xac ctua ca STZ va alloxan
déu duoc bao cao trude do.
-Tuong ddi ré.

Tang glucose huyét phat trién do tac
dung gy doc t& bao trén té bao P,
dan dén thiéu hut insulin hon la
khang insulin.

-Viée diéu tri kém 6n dinh va c6 thé
dao ngugc do tdc do tai tao té bao B
cao. Vi vay, can phai can than dé
danh gia chuc niang té bao B trong
cac thi nghiém dai han.

-Bdc tinh ¢ cac co quan quan trong
khac ciing 12 mbi quan tam 16n.
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Loai mod hinh Uu diém Han ché

DTP do phau | -M6 hinh khéng giy doc cho cac | -Viéc thiét 1ap toan b thr nghiém
thuat co quan quan trong khac. s& rat ton kém.

-Mo hinh c¢6 thé phat trién bénh | -Phiu thuat doi héi trinh d6 chuyén
DTD rat nhanh do chi loai bo | mén ki thuat cao.

tuyén tuy. -XuAt hién mot s6 van dé vé tiéu hoa
do cat bo phan ngoai tiét dan dén
thiéu hut amylase, su loai bo té bao
o (tiét glucagon) cung véi té bao p
dan dén phan tmg diéu hoa nguoc lai
ha glucose huyét.

-Viéc bd sung khang sinh va hormon
sau phau thuit rat ton kém va yéu
cau murc d6 giam sat cao.

-Ty 1é tir vong twong dbi cao hon.

DTD do di truyén | -Cé tinh chon loc cao va co thé | Mo hinh nay rat phuc tap va ton kém
1am sang t6 mdt gen duy nhat. dé phat trién.

-Giai phau di truyén phirc tap ctia
bénh DTPD tuyp 2 dé dang hon.

Tir nhitng thong tin tong quan va cac uu, nhugc diém cua cac md hinh PTD trén dong
vat két hop véi diéu kién thuc té thuc hién luan an, mé hinh DTD do hoéa chit dugc lra chon
thuc hi¢n trong luan én. Trong s6 hai hoa chét duogc st dung phé bién 12 STZ va alloxan, STZ
dugc chon do STZ c¢6 nhiéu uu diém r6 rang hon alloxan nhu ty 1¢ tir vong thip, mo phong
duogc cac co ché bénh sinh DTD, kha ning gy ra tinh trang bénh DTD khong thé hoi phuc va
tinh chon loc cao ddi véi té bao P tuyén tuy. M6 hinh gy DTP bang alloxan c¢6 ty 1 thanh
cong thép hon, kha ndng phuc hdi cua dong vat thi nghiém cao hon, khoang 70% (30% sd dong
vat con lai hodc bi tang glucose huyét co thé hdi phuc hodc tir vong) [120]. Ngoai ra, alloxan
o thé gy ra nhiém ceton & mot s6 loai dong vat. Vi vay, STZ dan duoc dung thay thé cho
alloxan dé gay mo hinh DTD trén dong vat. Mot phan tich cho thay 30,3% céc nghién ciu sir
dung alloxan trong khi dén 57,9% st dung STZ 1am tac nhan gy DTD va cac tac nhan khéc
chiém 11,8% [118]. Tuy nhién, khi xét vé mit chi phi, c6 thé can nhic lya chon alloxan & giai
doan sang loc nhanh trén in vivo cac tac nhan c6 kha ning ha glucose huyét do gia thanh alloxan

ré hon STZ; sau d6, STZ 14 lya chon dé nghién ctru xac dinh tac dung va co ché.
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CHUONG 2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat li¢u
2.1.1. Déi tweng nghién ciru
2.1.1.1. Cao chiét va hegp chat

Hat chudi c6 don (Ensete glaucum (Roxb.) Cheesman) duoc thu tai tinh Ninh Thuan
vao thang 4/2020 va dugc xac dinh tén khoa hoc bdi Thac si Lé Bic Thanh (Phong Tai
nguyén va Phat trién Dugc liéu, Trung tdm Sam va Dugc liéu TP. Ho6 Chi Minh) (Phiéu
giam dinh mau nghién ctru & Phu luc 1).

Cao chiét ethanol tir hat chudi c6 don (Cao chiét co tac dung trc ché a-glucosidase tot
nhat trong s6 5 cao chiét dugc danh gia-Phu Iuc 2) va hai hop chat duoc phéan 1ap tir hat
chubi c6 don bao gom afzelechin va coniferaldehyd (Hai hop chat phan lap c6 tac dung tic
ché a-glucosidase t6t hon trong s6 6 hop chat phan lap duoc danh gia-Phu luc 3). Quy trinh
chuan bi cac cao chiét duoc trinh bay & Phu luc 4. Quy trinh phan 1ap cac hop chat duoc
trinh bay & Phu luc 5. Cao chiét va cac hop chat phan lap dugc cung cap boi Phong Hoa-
Ché phém, Trung tdm Sam va Duoc liéu TP. Ho Chi Minh.
2.1.1.2. Thiét ké liéu thi nghiém

Do chua tim thiy thdng tin rd rang va chinh xéac vé liéu str dung hat chubi c6 don trén
nguoi cling nhu lidu cta cac dang dung (vi du nhu cao chiét) tir hat chudi c¢6 don trong cac
cong bd khoa hoc trén dong vat. Theo thong tin truyén miéng cho thy nguoi dan (dic biét
ngudi dan ving thu nguyén liéu nghién ciru) thuong sir dung tir 10-20 g hat chudi c6 don
dé chira bénh. T d6 cho théy viéc tham do liéu co tac dung cua dugc li¢u nay la can thiét.
Trong nghién ctru ndy, thue nghiém dung nap glucose duong uéng (OGTT) trén chudt binh
thudng va mé hinh chuét gy ting glucose huyét boi streptozotocin (STZ) dugc ap dung dé
danh gia tac dung 1am giam nong do glucose huyét ciia cao chiét ethanol tir hat chudi co
don & cac lidu khac nhau bao gdm 12,5; 25 va 50 mg/kg (twong duong véi 2,5; 5 va 10 g
duge liéu kho/kg) va cac lidu nay van nam trong khoang an toan tir két qua doc tinh cap
duong udng (Phu luc 6). Liéu co tac dung tot hon tiép tuc duoc danh gia & cac thir nghiém

tiép theo va xac dinh co ché tac dung ha glucose huyét.
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2.1.1.3. bgng vdt thi nghiém

Chudt nhét trang duc truong thanh, khoe manh (5-6 tudn tudi) ching Swiss albino

dugc cung cap boi Vién Vic xin va Sinh pham Y té (IVAC), Nha Trang. Chudt duoc nudi

6n dinh ¢ diéu kién phong thi nghiém it nhét 1 tudn trudc khi thi nghiém. Chudt duoc nudi

trong cac 16ng nhya kich thude 33x21x15 cm ¢ phong nudi dong vat o diéu kién duy tri
nhiét d6 25 + 1 °C voi d6 am 65 + 5% va chu ky 12 gio sang-tdi (sang tir 6:00 - 18:00).

Chudt duge cung cap thuc pham dang vién tiéu chuan (IVAC), nuéc udng tu do, day di.

Thé tich cho chudt udng 1a 10 ml/kg thé trong vao khoang 8-9 gid sang. Cac thi nghiém

trén dong vat tuan thi “Hudng dan chim soc va sir dung dong vat trong phong thi nghiém”,

cac phuong phap nghién ctru trén dong vat thi nghiém trong ludn 4n da dugc phé duyét boi

Ho1 déng dao dac trong nghién ctru trén dong vat cua Pai hoc Y duogc TP. Ho Chi Minh

(M3 s6: 591/GCN-HPDBNCTDV, Phu luc 7).

2.1.2.

Hda chat, dung cu va thiét bj sir dung trong nghién ciru
2.1.2.1. Hoba chat

Bang 2.1. C4c hoa chat sir dung trong nghién ciru

STT Héa chat Hing san xuat | Nwéc san xuat
Hoba chat
1 | Acid ethylenediaminetetraacetic (EDTA) Bio Basic Canada
2 | Acid phosphorid Xilong Trung Qudc
3 | Acid trichloacetic GHTECH Trung Qudc
4 | Acrylamid Sigma-Aldrich | Trung Qudc
e Albumin huyét thanh bo (BSA) Thermo  Fisher | My
Scientific
6 | Ammonium persulphat Sigma-Aldrich Nhat Ban
7 | Bisacrylamid Bio Basic Canada
8 | Calci chlorid (CaCly) Xilong Trung Quoc
9 | Chat tic ché protease (Dang vién) Sigma-Aldrich buc
10 | Collagenase Il Gibco My
11 | Bbém phosphat (Dang vién) Sigma-Aldrich My
12 | D-glucose Sigma-Aldrich My
13 | Dimethyl sulfoxid (DMSO) Merck buc
14 | Dithiothreitol (DTT) Sigma-Aldrich My
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STT Héa chat Hing san xuat | Nwéc san xuat
15 | Dung dich dém phosphat Gibco My
16 Dung dich formol dém trung tinh 10% (NBF) | Thermo  Fisher | My
Scientific
17 | Dung dich mubi can bang Hanks (HBSS) 10X | Gibco My
18 Dung dich phat hién Western blot hoa phat | Cytiva-HyClone | My
quang tang cuong (ECL)
19 | Ethanol Merck buc
20 | Ficoll-Paque Plus GE Healthcare | Thuy dién
21 | Glycin Bio Basic Canada
22 | Huyét thanh thai bo (FBS) Gibco My
23 | Kali chlorid (KCI) Xilong Trung Qudc
24 | L-glutathion reduced (GSH) Sigma-Aldrich Nhat Ban
25 | Magie chlorid (MgCl.) Xilong Trung Qudc
26 | Malondialdehyd tetrabutylammonium (MDA) | Sigma-Aldrich An Do
27 | Methanol Merck buc
08 N, N, N’, N’-Tetramethylethylenediamin Gelntham  Life | Anh
Sciences
29 | Natri chlorid (NaCl) Xilong Trung Qudc
30 | Natri deoxycholat Bio Basic Canada
31 | Natri hydrocarbonat Xilong Trung Qudc
32 | Penicilin-streptomycin Gibco My
33 | Phenylmethylsulfonyl fluorid (PMSF) Bio Basic Canada
Phosphatase inhibitor cocktails 2 Sigma-Aldrich Israel
34 N .
Phosphatase inhibitor cocktails 3
35 Protein tyrosin phosphatase 1B (nguoi, tai to | Enzo Life | My
hop) Sciences
36 | Ringer lactat B.Braun Viét Nam
37 | RPMI 1640 Gibco My
38 | Sodium dodecyl sulphat (SDS) Bio Basic Canada
39 | Streptozotocin (STZ) Sigma-Aldrich Anh
40 | Tris-HCI Bio Basic Canada
41 | Triton X-100 Bio Basic Canada
42 | a-amylase (Malt) Himedia An o
43 | a-glucosidase (Saccharomyces cerevisiae) Sigma-Aldrich My
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STT

Hoéa chat

Hang san xuat

Nuwéce san xuat

44 | B-mercaptoethanol Sigma-Aldrich My
Thudc thie
45 3-(4,5-dimethylthiazol-2-yl)-2,5- Sigma-Aldrich My
diphenyltetrazolium bromid (MTT)
46 | 5,5’-Dithiobis(2-nitrobenzoic acid) (DTNB) Sigma-Aldrich Anh
47 | Acid thiobarbituric Sigma-Aldrich Anh
48 | Acid 3,5-dinitrosalicylic (DNSA) Jinhuada Trung Qudc
49 | Dithizon Sigma-Aldrich My
50 | p-nitrophenyl-a-D-glucopyranosid (pNPG) Sigma-Aldrich My
51 | p-nitrophenyl phosphat (pNPP) Sigma-Aldrich My
52 | Coomassie Brilliant Blue G-250 Bio Basic Canada
B¢ kit dinh luong
53 | Glucose GOD-PAP Erba buc
54 | Human Insulin ELISA (ab100578) Abcam Anh
55 | LEGEND MAX Mouse IL-6 ELISA (431307) | BioLegend My
56 LEGEND MAX Mouse TNF-a ELISA | BioLegend My
(430907)
57 | Mouse Insulin ELISA (10-1247-01) Mercodia Thuy Dién
Thuoc doi chiéu
58 | Acarbose (A8980) Sigma-Aldrich My
59 | Acid ursolic Sigma-Aldrich My
Glibenclamid (S6 16 00721, han st dung | Cong ty co phan | Viét Nam
60 | 18/10/2025) xudt nhap khau y
té Domesco
Glimepirid (Bot nguyén li¢u) Cong ty TNHH | Viét Nam
61 Lién doanh
Stellapharm
62 Glucobay 50 (S6 16 81009448) Bayer  Pharma | Buc
AG
63 | Phloridzin dihydrat (>99%) Sigma-Aldrich My
Khang thé
64 Khang thé khang: Bcl-2 (633501), Bax | BioLegend My

(633801)
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STT Héa chat Hing san xuat | Nwéc san xuat
Khang thé khéang: Cytochrom C (CytC) | Cell  Signaling | My
(4272S), Cleaved caspase-3 (9664S), Poly | Technology

65 | (ADP-ribose) polymerase (PARP) (9532S), p-
p38 MAPK (9211S), p-AMPK (2535S), p-

AMPK (2535S), a-tubulin (2144S)

66 Khang thé khang: ERK1/2 (sc-514302), NF-kB | Santa Cruz | My
p65 (sc-8008), B-actin (sc-4778), Biotechnology

67 | Khang thé khang: GAPDH (CB1001) Merck birc

68 | Khang thé khang: INK1 (3496-1) Epitomics My

69 Khéng thé lién hop HRP khang: 1gG tho (7074S), | Cell  Signaling | My
1gG chuot (7076). Technology

2.1.2.2. Thiét bi va dung cu

Bé u nhiét DK - 8D (BOXUN, Trung Qudc).

B¢ dién di protein (Invitrogen, Thermo Fisher Scientific, My).

Can k¥ thuat Radwag PS 510.R1, can phén tich Radwag AS 220.R1 (Radwag, Ba Lan).
Kinh hién vi huynh quang soi nguoc (Eclipse Ts2R-FL (Nikon, Trung Quéc).

May chup quang hdéa Imagequant Las 500 (Cytiva, GE Heathcare Life Sciences, My).
May doc dia Multifunctional ELISA System (BioTek, My).

May lac tron (Digisystem Laboratory, Dai Loan).

May lac 0 nhiét (Grant Instruments, Anh).

May ly tam lanh 5430R (Eppendorf, Dtic), may ly tam EBA 200 (Hettich, Duc).

May nghién mé SpeedMill PLUS (Analytik Jena, Dric).

May phan tich mau ty dong (Alinity Abbott, Abbott Laboratories, IL, M¥).

Tt lanh am sau (-80 °C) PHCPI (Panasonic, Nhat Ban)

T nudi cay té bao (Esco Lifesciences, Singapore), ta an toan sinh hoc cip II (Azbil
Telstar, Tay Ban Nha), budng dém té bao Neubauer (Marienfeld, Puc).

Dia 6 giéng, 96 giéng, mang loc té bao nylon 70 nm (SPL Life Sciences, Han Qudc).
Mang nitrocellulose, gidy hd tro chuyén mang (Cytiva Sweden, Pirc).

Micropipet co, micropipet da kénh dién tir cac loai (Eppendorf, Duc).

Phan mém ImageQuant TL 1D v8.2.0 (Cytiva, M), phan mém NIS Elements v5.20
(Nikon, Trung Quéc), phan mém Gen5 (BioTek, M¥).
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2.2. N@i dung nghién ctru

Panh gia tac
dung ha glucose
huyét va cdc tic
dung lién quan
ciia cao chiét

Diénh gid tic dung ha glucose huyét cia cao chiét ethanol trén mé hinh chudt
binh thuwémg va chudt giy ting glucose huyét bang STZ:

- Nghiém phdp dung nap glucose duong uong (OGTT).

- Noéng d6 glucose huyét lic doi.

Nghién ciru tdc dung va
co ché ha glucose huyeét
ctia hat chuoi co don

Panh gia tic dung cai thién ton thuong gan va thin cia cao chiét ethanol
trén mo hinh chudt gay tang glucose huyét bang STZ thong qua dénh gid chi
s0 chirc nang gan va than, chi dau stress oxv hoa, viém va mo hoc.

Xac dinh co ché
tac dung ha
glucose  huyét
clia cao chiét va
cic hop chat
phén 1gp

Xidc dinh co ché tdc dung ha glucose huyét cia cao chiét ethanol:

- Giam/chim hap thu glucose: Thi nghiém Gc ché g-amylase va a-
slucosidase in vitro, e ché hap thu glucose qua doan rudt non cé lip ex
vivo.

- Kich thich t& bao B tiét insulin: Trén mo hinh ddo tuy in vitro bing thi
nghiém GSIS va trén mo hinh chudt gay boi STZ.

- Bao vé té bao tuy chong apoptosis: Trén mé hinh dao tuy in vitro va mo
hinh chudt giy ton throng béi STZ.

- Tang d6 nhay véi insulin: Thit nghiém ttc ché PTP1B in vitro va hoat hoa
AMPK & gan trén mé hinh chuét giy ting glucose huyét bang STZ.

Xidc dinh co ché tic dung dung ha glucose huyét cia hai hop chat phan lap
(Afzelechin va coniferaldehyd):

- Giam/cham hap thu glucose: Thiz nghiém trc ché a-glucosidase in vitro.

- Kich thich té bao p tiét insulin: Thi nghiém GSIS trén md hinh in virro gy
ton thurong dao tuy bang STZ.

- Bao vé s song sot clia té bao dao tuy: Mo hinh in vitro gy ton thuong dao
tuy bang STZ.

- Tang d6 nhay v&i insulin: Thir nghiém tc ché PTP1B in vitro.

Hinh 2.1. So' d6 thiét ké nghién ciru
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Muc tiéu 1: Panh gia tic dung ha glucose huyét va cac tac dung lién quan cua cao

chiét ethanol tir hat chudi c6 don trén mo hinh gay ting glucose huyét thuc nghiém.

Pénh gia tac dung ha glucose huyét cta cao chiét ethanol bang nghiém phap dung
nap glucose dudng uéng (OGTT) trén chudt binh thudng.

Pénh gia tic dung ha glucose huyét va cai thién chirc ning gan, thin cia cao chiét
ethanol trén md hinh chudt giy ting glucose huyét boi STZ.

Muc tiéu 2: Xéc dinh co ché tic dung ha glucose huyét cta cao chiét ethanol va mot

s6 hop chat phan 1ap tir hat chudi c6 don trén cac mé hinh thyc nghiém.

2.3.

2.3.1.

Co ché tac dung 1am giam hodc cham hédp thu glucose: Tac dung tc ché a-amylase
in vitro cua cao chiét ethanol; trc ché a-glucosidase in vitro cua cao chiét ethanol va
hai hop chat phan 1ap (Afzelechin va coniferaldehyd); wrc ché hap thu glucose qua
doan rudt non co 1ap ex vivo cia cao chiét ethanol.
Co ché tac dung kich thich té bao B tuy tiét insulin: Tac dung kich thich té bao p tuy
tiét insulin cua cao chiét ethanol va hai hop chit phan 1ap bang thtr nghiém tiét
insulin dugc kich thich béi glucose (GSIS) in vitro trén mé hinh tiéu dao tuy; cia
cao chiét ethanol trén mo hinh chudt gay ting glucose huyét boi STZ.
Co ché tac dung bao vé té bao tuy: Tac dung chong apoptosis ctia cao chiét ethanol
va hai hop chat phan lap trén md hinh in vitro gay ton thuong tiéu dao tuy boi STZ;
ctia cao chiét ethanol trén mo hinh chudt gy tang glucose huyét boi STZ.
Co ché tac dung 1am ting d6 nhay cam voi insulin: Tac dung e ché PTP1B in vitro
ctia cao chiét ethanol va hai hop chét phan 1ap; hoat hoa AMPK & gan cua cao chiét
ethanol trén mé hinh chudt gy tang glucose huyét boi STZ.

Phwong phap nghién ctru

Thuc nghiém dung nap glucose dwdng udng

Nguyén tic: Trén mo hinh dong vat, thir nghiém nay cho phép danh gia tac dung ha

glucose huyét sau khi qua tai glucose bang dudng udng ctia mau nghién ctru thong qua kha

nang hap thu glucose vao té bao cua co thé. Chudt nhat trang duoc cho udng glucose lidu 2

g/kg va ndng d6 glucose huyét duoc do tai mot s6 thoi diém trong 120 phat [121].
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Tién hanh: Chudt nhét tréng duc dugc nudi 6n dinh & diu kién phong thi nghiém, xac

dinh n6ng do glucose huyét lac d6i trude thir nghiém, chudt duge chia ngau nhién thanh

cac 16 (n = 8) nhu sau:

L6 chimg sinh ly: Chudt duge udng nude cit.

Céc 16 thir: Chudt duoc udng cao chiét ethanol ¢ cac liéu khéac nhau (12,5, 25, 50
mg/kg).

L6 ddi chiéu: Chudt duoc udng glibenclamid liéu 5 mg/kg [117].

Chudt dugc cho nhin do6i (nudc udng day di) qua dém (14 gio), thuc nghiém OGTT

dugc thyc hién sau mgt gio cho uéng mau thir. Néng do glucose huyét duoc xac dinh tai

cac thoi diém 0 phut, 30 phat, 60 phut va 120 phit sau khi uéng glucose liéu 2 g/kg [117].

Tac dung cua cao chiét ethanol duoc danh gia theo thiét ké thir nghiém dugc thé hién trong
hinh 2.2.

- Mau th&r Glucose

;{% (ri.o.) (pJO')

-+ Chudt nhét tring du 60ph
Phat ché?wgnszf's;aaib{ngcl‘ ”””” *? 3|O 6|0 12|0 L.
- P Thoi gian
Naay - 9 ot t
On dinh Binh lvgng glucose huyét— AUC glucose

Hinh 2.2. Thiét ké nghién ctru danh gia tac dung ciia cao chiét ethanol bing nghiém

phap dung nap glucose dwong udng trén chudt binh thuong

Cac chi tiéu danh gia:
- Nong d6 glucose huyét (C) ¢ cac thoi diém duoc dinh lugng bang bo kit GOD-PAP

(Quy trinh dwoc tém tat & phu luc 8);

Phén trim ha glucose huyét so véi 16 ching & cung thoi diém: (}a%) = [(Cehimg —
Ciha)/Cehing] * 100;

Sy t6n luu glucose trong mau cta chudt sau 120 phut dung nap thong qua chi sd
dién tich dudi duong cong (AUC) cua glucose [122]: AUC glucose (mg/dIxphut)
=[(Co + Cs30) + 2] % (tz0 — to) + [(Cs0 + Ce0) + 2] X (teo — t30) + [(Ceo + C120) + 2] %
(t120 — teo). Trong d6, Co, Cso, Ceo, C120 14 ndng do glucose huyét twong tmg & cac
thoi diém 0 phut (to), 30 phut (ts0), 60 pht (teo) va 120 phut (t1zo).
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2.3.2.  Thiét ké nghién ciru danh gia tac dung caa cao chiét ethanol trén chugt nhit
tring gay ting glucose huyét béi streptozotocin

Nguyén tdc: Streptozotocin (STZ) la tac nhan thuong duge sir dung trong gdy mé hinh
tang glucose huyét thyc nghiém. STZ giy ton thuong va chét cac té bao P tiéu dao tuy, dan
dén khiém khuyét tong hop va tiét insulin; giam do nhay cam véi insulin & cac t& bao mé
dich, két qua 1 glucose trong mau ting [109]. Bén canh d6, giam chtrc ning gan va than
do STZ va/hoic ting glucose huyét man tinh di dugc bao céo [123],[124]. Do d6, mé hinh
chudt gy ting glucose huyét boi STZ duogc ap dung dé nghién ctru tac dung cia ciia cao
chiét ethanol tir hat chudi c6 don.

Tién hanh: Chudt nhat trang duc dugc cho nhin d6i (nudc udng day du) qua dém (16
gi®), mau dudi chudt duoc thu dé xac dinh glucose huyét lic d6i (ndng d6 ban dau). Nhitng
con chudt c¢6 nong do glucose huyét binh thuong duoc tiém mang bung (i.p.) STZ mét liéu
cao duy nhat 170 mg/kg [117] (STZ dugc pha trong dung dich natri citrat 0,1 M, pH = 4,5,
pha ngay trudc khi tiém). Vao ngay thtr 7, mau dudi chudt dugc thu dé xac dinh nong do
glucose huyét ltic d6i, nhitng con chudt c6 nong dd glucose huyét cao hon 200 mg/dl [125]
dugc chon vao thtr nghiém. Nhiing con chudt dugc chia vao 16 chiing sinh 1y dugc tiém
(i.p.) dung dich natri citrat 0,1 M, pH = 4,5 cuing thoi diém véi tiém STZ.

Chudt dugc chia ngau nhién thanh cac 16 (n = 9) nhu sau:

- L6 1 (Chung sinh 1y): Chudt binh thudng dugce udng nude cat.

- L6 2 (Chung bénh 1y): Chudt tang glucose huyét duoc uéng nudc cat.

- L6 3 (Thir): Chudt ting glucose huyét duoc udng cao chiét liéu 12,5 mg/kg/ngay.

- L6 4 (Thir): Chudt ting glucose huyét duoc udng cao chiét liéu 25 mg/kg/ngay.

- L6 5 (Thir): Chudt ting glucose huyét duoc udng cao chiét lidu 50 mg/kg/ngay.

- L6 6 (Pbi chiéu): Chudt ting glucose huyét dugc udng glibenclamid 5 mg/kg/ngay [117].

Chudt duoc cho ubng cac mau thir twong tng ¢ cac 16 mdi ngay mot 1an vao cac budi
sang trong 7 ngay lién tyc. Sau 1 gid uéng & ngay thir 7, mau dudi chudt dugc thu dé xac
dinh nong do glucose va nong do insulin trong huyét twong. Sau d6, thyc nghiém OGTT
duoc tién hanh. Thiét ké thi nghiém duoc lap lai, sau 1 gio uéng & ngay thir 7, mau tim
chudt duoc thu dé xac dinh ndng do AST, ALT, ALP, GGT, creatinin va BUN trong huyét
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thanh. Két thuc thi nghi¢m, mot s6 mo tuy, gan va than dugc thu va cho vao dung dich bao
quan dé thuc hién nhuém mo, mot sé6 md duwoc bao quan ¢ -80°C cho dén khi st dung dé

x€t nghiém hoa sinh va ki€m tra sy bi€u hién protein.

Glucose Tuy, (?an,
insulin, OGTT TN ™\ 1o e
Binh lvong AST, ALT |
s STZ glucosé . ) ALP, GGT _
) 170 mg/kg (i.p.) M&u th¢: CRE, BUN Tuy Sé lvongva
) ﬁ i I (p.0.) T kich thuoc tiéu dao
Chuét nhat#rang dwc [ lv
chiing Swiss albino g ’
T I I N .- ! T ) -~ n
3V - Th&i gian Tuy, Gan,
Ngay -7 , 9 I I Than MDA, GSH,
On dinh Glucose Thu mé: IL-6, TNF-a
> 200 mg/dl Tuy, gan, than
Tuy, Gan Biéu hién protein
b&ng Western blot

Hinh 2.3. Thiét ké nghién ciru danh gia tic dung ciia cao chiét ethanol trén mé hinh
chudt nhit gy tiang glucose huyét boi STZ
Hinh tém tdt cdc chi tiéu danh gid cho tdt cd cdc lan thir nghiém
Cac chi tiéu danh gia:
Ddnh gid tic dung ha glucose huyét:
- Nong d6 glucose huyét (C) luc doi;
- Thyc nghiém dung nap glucose duong udng (OGTT).
Ddnh gid tic dung cdi thién ton thwong gan va thin:
- Chi s6 sinh hoa: AST, ALT, ALP, GGT, creatinin va BUN trong huyét thanh;
- Xét nghiém mo6 bénh hoc gan va than;
- Ham luong chi dau stress oxy hda & md gan va than: MDA va GSH;
- Ham luong chi dau viém & mo gan va than: TNF-a va IL-6.
Ddnh gid tic dung kich thich té bao p tuy tiét insulin:
- Nong d9 insulin huyét luc doi.
Danh gia tac dung bdo vé tuy:

- Kich thuéc va sb lugng tiéu dao tuy;
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- Muc do biéu hién ctia mot sb protein trong con duong apoptosis t& bao & mé tuy;
- Ham luong chi dau stress oxy hoa & mé tuy: MDA va GSH;
- Ham luong chi dau viém ¢ mé tuy: TNF-a va IL-6.
Danh gia tac dung tang nhay cam voi insulin:
- Muc d6 biéu hién ctia p-AMPK ¢ mé gan.
Phwong phap xac dinh cac chi tiéu danh gia
Néng dé glucose huyét liic déi
- Mau duéi chudt (10 pl) duoc thu vao cho vao 6ng cé chira chat chong dong EDTA
2% (1: 1 v/v). 5 pl huyét twong duoc sir dung dé xac dinh ndng do glucose huyét
(C) bang bo kit GOD-PAP (Quy trinh dwoc tom tdt ¢ phu luc 8).
- Phan trdm ha glucose huyét so vdi 16 ching bénh 1y: (1a%) = [(Cehing benh Iy —
Cihir)/Cehing benn 19] X 100.
- Phan tram ha glucose huyét so véi trude diéu tri: (|b%) = [(Curuse didu tri — Csau diéu
tri)/ Crruse gidu tri] % 100.
Theec nghiém dung nap glucose dwong uéng
Thuc nghiém OGTT duoc tién hanh twong ty & muc 2.3.1 sau 7 ngay diéu tri véi cac
chi tiéu danh gia twong tu bao gdm:
- Nong d¢ glucose huyét & cac thoi diém;
- Phan trim ha glucose huyét so v6i 16 ching bénh 1y & cung thoi diém;
- Su t6n luu glucose trong mau cta chudt sau 120 phat dung nap thong qua chi s6
AUC glucose.
Néng dé insulin huyét liic déi
Mau dudi chudt (10 ul) duoc thu vao éng c6 chira chit chong déong EDTA 2% (1: 1
V/V). 10 pl huyét twong duoc sir dung dé xac dinh nong d6 insulin huyét bang b kit Mouse
ELISA Insulin Kit (Mercodia) theo huéng dan ctia nha san xuat (Phu luc 9).
Dua vao ndng do glucose va ndng do insulin huyét lic doi, chi sé chirc ning té bao B
HOMA-B dugc tinh toan: HOMA-B = (20 x FPI)/(FPG — 3,5). Trong d6, FPI 1a ndng do
insulin huyét lac d6i (uIU/ml) va FPG la néng do glucose huyét ltc doi (mmol/l) [126].
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Néng dé cac chi sé sinh hoa gan, than

500 pl méu tir tim chudt dugce thu vao 6ng c6 chura hat silica, mau dugc dong ¢ nhiét
d6 phong khoang 30-60 phit va ly tam véi tée d6 5000 rpm trong 5 phut dé thu huyét thanh.
Nong do AST, ALT, ALP, GGT, creatinin va BUN duoc do bing may phan tich mau tir
dong (Alinity Abbott, Abbott Laboratories, IL, M¥) tai Khoa xét nghiém-Trung tdm Y khoa
Medic Hoa Hao TP. H6 Chi Minh (Quy trinh dwoc tém tdt & phu luc 10).

Xét nghiégm md bénh hgc

Phuong phap nhué¢m mé hematoxylin-eosin (H&E) thuong quy dugc ap dung (Quy
trinh dwoc tom tdit ¢ phu luc 11). Mo gan, than va tuy (n = 6) sau khi loc sach duoc rira ky
bang dung dich nuwéc mudi sinh 1y va chuyén vao dung dich bao quin (Neutral
Buffered Formalin 10%). Quy trinh cat va nhuém mé duoc thyc hién tai Khoa giai phiu
bénh — Bénh vién Lé Vin Thinh, TP. H6 Chi Minh. Cau trac vi thé gan, than va tuy duoc
doc boi TS. BS Lé Minh Huy (B6 mén Giai phau bénh, Pai hoc Y Dugc TP. HCM). Mo
gan dugc quan sat cht yéu ¢ ving khoang cira (viém, thoai hoa té bao), mé than dugc quan
sat cht yéu & viing vo than (viém, bat thudng éng than, cau thin, bé than, mo k&) dudi kinh
hién vi. Mb tuy duoc quan sat chu yéu & ving tiéu dao tuy, tat ca tiéu dao tuy quan sat dugc
trén lat cat déu duoc dém va do dién tich str dung kinh hién vi (Nikon Eclipse Ts2R-FL) va
phan mém NIS-Elements (Nikon).

Dinh luwgng malondialdehyd (MDA)

Nguyén tdac: MDA 1a mot san pham cuia qué trinh peroxid ho lipid té bao, MDA trong
dich thir phan tng véi acid thiobarbituric (TBA) tao ra phitc MDA-2TBA ¢6 mau hong va
co do hép thu cuc dai ¢ budc song 532 nm. Phan ing dugc thuc hién trong diéu kién acid
(pH =4) va 95 °C. Cuong d6 mau cua phirc hop ti 1¢ thuan véi ham lugng MDA c6 trong
mau [127].

o N o} OH
\f H+ = L =
0F g + 2 NH H)N\ | /’L + 2H,0
95-100°C HS” "N”~0 HO” N7 s
o} H i
MDA TBA MDA-TBA>

Hinh 2.4. Phan &ng tao phirc giira MDA va TBA
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Tién hanh: M6 gan/than/tuy chudt (n = 6) duoc st dung cho thir nghiém.

Cén mo gan/than/tuyy chudt

}

Nghién dong thé trong PBS 1X (pH=7.4) theo ti 18 1:2 (kl:tt) trong 2 phit & 4 °C

}

U @37 °C trong 60 phit

}

Két thiic phan tmg bang acid tricloacetic (TCA) 15%

!

Ly tam 10000=g trong 10 phit & 4 °C

!

50 ul dich ndi + 50 ul TBA 0,37%

)

U & 90 °C trong 40 phit,
két thiic phan ng bang 1am lanh nhanh

!

Do d6 hap thu & A = 532 nm

h 4

Tinh ham hrong MDA thong qua duong chuin MDA

Hinh 2.5. So @6 dinh lrgng MDA

Pinh lrong protein: Ham luong protein (mg/ml) trong dich ndi dugc xac dinh bang
thir nghiém Bradford [128] thong qua dudng chuan BSA (Phu luc 12).

Tinh todn: Ham lugng MDA (umol/mg protein) dugc tinh thong qua duong chuan
MDA (y = 0,0058x + 0,0102; R2 = 0,9956); trong d6, x 1a ndng d6 MDA (uM); y 1a d6 hap
thu & budc song 532 nm (Phu luc 13).

Dinh lwong glutathion (GSH)

Nguyén tic: GSH ¢6 mit trong hau nhu tit ca cac mo cua dong vat co vu, 13 chat
chdng oxy hoa ndi sinh va tham gia vao can bang ndi moi té bao. GSH phan mg véi thude

thir Ellman (5,5’-Dithiobis(2-nitrobenzoic acid)) tao ra phirc c6 mau vang va c6 do hap thu
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cuc dai ¢ budc song 412 nm. Cuong do mau cua phuc hop ti 1€ thuan voi ham lugong GSH
c6 trong mau [129].

NO,

HOOC
1 -‘-\ T
NO; WH; g © oH
= o, 1
NH, 0o OH

HOOLC
H
(%]

N A
. 1?\1."1::(J I ki : I ? COOH
OH 4] . SH .\\@-
: COOH N
M,
GSH Thuéc tiF Ellman's

Acid 2-nitro-5-

GSH Dimer
(DINE)

mercapto-benzoic
(NMB)

Hinh 2.6. Phan &ng tao phirc giita GSH va DTNB
Tién hanh: M6 gan/than/tuy chudt (n = 6) duoc sir dung cho thir nghiém.

Can mo gan/thin/tuy chudt

)

Nghién dong thé trong PBS 1X (pH=7 4) theo i 1& 1:2 (kl-tt) trong 2 phut & 4 °C

}

U & 37 °C trong 60 phit

!

Két thiic phan tmg bang acid tricloacetic (TCA) 1%

)

Ly tam 10000x=gtrong 10 phut & 4 °C

!

10 ul dich n6i + 115 ul dém PBS + 25 ul Ellman

!

U trong t6i 5 phit, & nhiét 4o phong

!

Do do hap thu ¢ A =412nm

Tinh him hrong GSH thong qua dwong chuan GSH

Hinh 2.7. So’ d6 dinh lwong GSH
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Pinh lwong protein: Ham luong protein (mg/ml) trong dich néi dugc xac dinh bang
thir nghiém Bradford thong qua duong chuan BSA (Phu luc 12).

Tinh todn: Ham lugng GSH (mmol/mg protein) duoc tinh thong qua duong chuan
GSH (y = 0,1141x + 0,0717; R2 = 0,991); trong d6, x 1a ndng d6 GSH (mM); y 1a d6 hip
thu & budc song 412 nm (Phu luc 13).

binh lwgng TNF-a va IL-6

Chudn bi dich dong thé: Md (n = 3) dugc dong thé trong dung dich dém c6 chira Tris-
HCI 10 mM (pH 7,4), NaCl 2 M, EDTA 1 mM, Tween 0,01%, PMSF
(Phenylmethylsulphonyl fluorid) 1 mM véi ty 16 1: 2 (khéi luong: thé tich) dbi v6i gan va
than, 1: 3 (khdi luong: thé tich)déi voi tuy. Dich dong thé duogc ly tam véi tée d6 10000xg
trong 20 phiit & 4 °C. Dich ndi duoc thu dé dinh lugng TNF-o va IL-6. Ham luong TNF-o
va IL-6 trong dich déng thé mo gan/than/tuy dugc xac dinh béng bo kit Mouse ELISA TNF-
o va IL-6 (Biolegend, USA) theo huéng dan ciia nha san xuat (Quy trinh dwegc tom tat ¢
phu luc 14 va 15).

Kiém tra mirc d biéu hién ciia mot sé protein bang Western blot

Mirc d6 biéu hién cua mot sd protein bao gdm Bax, Bcl-2, Cytochrom c, cleaved
caspase-3, Poly(ADP-ribose) polymerase (PARP), p-p38 MAPK, ERK1/2, JNK1, p-
AMPK va NF-kB p65 ¢ tuy va p-AMPK & gan dugc kiém tra bang k¥ thuat Western blot
[130], [131].

Thu nhdn protein: M6 tuy/gan chudt (n = 3) duoc dong nhat vai ti 18 1: 10 (khoi lugng:
thé tich) trong dung dich dém RIPA lanh c6 chtra Tris-HCI 50 mM (pH = 8,0), Triton X100
0,1%, NaCl 150 mM, natri deoxycholat 0,5%, SDS 0,1%, natri orthovanadat 1 M, NaF 1 mM,
PMSF 1 mM va phosphatase inhibitor I, 11I. Sau d6, dich dong thé duoc 1 trén da lanh trong
2 gioy dé ly giai té bao. Hon hop dugc ly tim & 16000xg trong 20 phiit & 4 °C, phan dich noi
duoc thu dé xac dinh ham luong protein.

Pinh lwong protein: Ham luong protein (mg/ml) trong dich ndi dugc xac dinh bang

thir nghiém Bradford thong qua dudng chuan BSA (Quy trinh dwoc tom tit ¢ phu luc 12).
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Sau khi diéu chinh ham lugng protein twong duong giita cac mau, hdn hop protein duoc
gia nhiét & 100 °C trong 5 phut, protein duogc gitr lanh trén da va tién hanh dién di protein.

Pién di trén gel SDS-PAGE va chuyén mang: Protein dugc dién di trén gel sodium
dodecy! sulfat-polyacrylamid gel (SDS-PAGE) 10% ¢ hiéu dién thé 80V trong 30 phut dé dai
protein vé ciing mot diém xuat phat, sau d6 qua trinh dién di dugc thuc hién ¢ hiéu dién thé
125V trong 2 gid. Protein dugc chuyén 1én mang nitrocellulose & hiéu dién thé 10V trong
1 gid. Cac dai protein c6 thé dugc quan sat so bd bang cach nhudém mang v6i thude nhudm
Ponceau S. Mang dugc rira voi dung dich giai nhuém PBS-Tween 20 0,1% (PBS-T) trudc
khi thuc hién budc tiép theo.

Xir Iy mang lai: Mang duoc khoa bang dung dich sita giy 5% trong dém PBS-T &
nhiét d6 phong trong 1 gio. Sau d6, mang duoc rira bang PBS-T 2 1an, mbi lan 10 phut.

U khéng thé va phat hién protein: Mang duoc u v6i cac khang thé khang protein bao
gom Bcl-2 1: 500 (633501, BioLegend), Bax 1: 500 (633801, BioLegend), Cytochrom C
(CytC) 1: 1000 (4272S, Cell Signaling Technology-CST), Cleaved caspase-3 1: 1000
(9664S, CST), Poly(ADP-ribose) polymerase (PARP) 1: 1000 (9532S, CST) hoac GAPDH
1: 1000 (CB1001, Merck); p-p38 MAPK 1: 1000 (9211S, CST), ERK1/2 1: 200 (sc-514302,
Santa Cruz), p-AMPK 1: 1000 (2535S, CST), JNK1 1: 1000 (3496-1, Epitomics), NF-xB
p65 1: 200 (sc-8008, Santa Cruz) hoic B-actin 1: 200 (sc-4778, Santa Cruz) d6i véi mo tuy,
p-AMPK 1: 1000 (2535S, CST) hoic a-tubulin 1: 1000 (2144S, CST) dbi véi md gan trong
20 gio & diéu kién mét (5° C). Sau d6, mang lai dugc rira bang PBS-T 3 1an, mdi lan 10
phit. Mang duoc @ v6i khang thé lién hop HRP (Horseradish peroxidase) twong tng (anti-
rabbit 19G, HRP-linked Antibody 1: 2000 (7074S, CST) hoac anti-mouse 1gG, HRP-linked
Antibody 1: 2000 (7076, CST)) trong 1 gio ¢ nhiét d6 phong va lic nhe. Sau d6, mang lai
dugc rira bang PBS-T 3 1an, mdi 1an 10 phit. Dung dich ECL western blotting (Enhanced
chemiluminescence western blotting detection kit) duoc sir dung dé hién cac dai protein trén
mang. Cac phirc hop mién dich dugc xac dinh biang héa phat quang st dung may chup
quang héa ImageQuant Las 500 va phan mém ImageQuant TL 1D v8.2.0 duoc sir dung dé
phén tich hinh anh.
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2.3.3.  Thuc nghiém wc ché a-amylase in vitro

Nguyén tic: Puong dugce tao ra boi a-amylase thity phan tinh bot s& phan tGng véi
DNSA (acid 3,5-dinitrosalicylic) tao thanh ANS (acid 3-amino-5-nitrosalicylic). Cuong do
mau ty 1€ thuan véi lugng dudng tao ra va hoat do a-amylase, do hép thu duoc do ¢ budc
song 540 nm [132].

H 0]

o7 HO o}

0 -
| O-N ﬂ \(\3/ T
H—C—OH 2 o H—C—OH ON.__~ /H\ oH
\
HO-C—H  + - J\_ HO-C—H  + \[ |
5 TOH ! ST
H—C—OH \ H—C—OH 7 ©OH
H—G—OH NO2 H—G—OH NH,
\
CH,OH CH,OH
Gl}JGOSE _ Acid 3,5-dinitrosalicylic Acid gluconic Acid 3-amino-5-
(Puong khi) (DNSA) nitrosalicylic (ANS)

Hinh 2.8. Phan trng tao mau giira dwong va DNSA [132]
Tién hanh:

Mau thir: Cao chiét ethanol, acarbose (chirng duong).

Mau trang Mau ching Mau thi Mau tring thie
25 ul DMSO | | 25 ul DMSO | | 25 pl mau thi | | 25 pl mau thi
25 ul dém 25 ul enzym 25 ul enzym 25 ul dém

|

U 15 phit & 37 °C

¥

25 ul co chét tinh bot 1%

Y

U 20 phit & 37 °C

h J

50 ul DNSA 1%

h

Dun s6i 5 phit vi dé ngudi dén nhiét 46 phong

k. J

Do d6 hap thu & L = 540 nm

Hinh 2.9. So' @ thir nghiém tc ché a-amylase
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Enzym dugc pha trong dung dich dém natri phosphat 0,02 M ¢6 chira NaCl 6 mM
(pH = 6,9) dat néng do 1,25 U/ml. Mau thtr duoc pha trong DMSO tao thanh dung dich gbc
c6 ndng do 100 mg/ml. Dung dich dém phosphat duoc sir dung dé pha lodng cao chiét va
acarbose thu dugc day néng do cubi trong thtr nghiém tuong g 1a 62,5; 125; 250; 500;
750 pg/ml va 50; 100; 200; 400; 600 pg/ml. Nong ¢6 DMSO cudi cung trong phan tmg cao
nhat 14 0,75% ddi véi cao chiét va 0,6% ddi véi acarbose. Thi nghi¢m duoc lap lai 3 lan &
mdi ndng d6 [133].

Pdnh gia: Phan tram Gc ché enzym caa mau thir dugc tinh theo cong thic:

0L\ — (Ac B AOC) B (At B AOt)
106) = (Ac — Aoc) X100

Trong 6, 1(%): Phan trim Gc ché enzym (%); A.: Do hip thu & mau ching (co

enzym, khéng cé chat thir); A,.: D6 hap thu & mau tring (khdng c6 enzym, khdng c6 chat
thir); A,: D6 hap thu & mau thar (c6 enzym, cd chat thir); Ao,: DO hap thu ¢ miu trang thi
(khong c6 enzym, c6 chat thi).

Tac dung (rc ché enzym ciia mau thir duge danh gia theo gia tri ICso, 1 gia tri nong
d6 tai d6 mau thir Grc ché 50% hoat tinh enzym & diéu kién thi nghiém va dugc xac dinh
dua trén d6 thi biéu dién sy phu thudc phan trim e ché enzym vao log(néng d6 miu thir)
sir dung phan mém GraphPad Prism (8.0.2, Inc., La Jolla, CA, USA).

2.3.4.  Thuc nghiém tc ché a-glucosidase in vitro

Nguyén tac: a-glucosidase thuly phan co chét p-nitrophenyl-a-D-glucopyranosid
(PNPG) tao ra a-D-glucose va p-nitrophenol (PNP), lrong glucose sinh ra ti 1€ v&i PNP. Vi
vay, d6 hap thu ctia hdn hop sau phan tmg dugc do & budc song 405 nm dé dinh lugng PNP

tao thanh [134].

CH,0H CHZOH
< a-glucosidase °

OH NO, ﬁ OH + HO NOy

o
OH OH OH
OH OH
PNPG D-glucose PNP

Hinh 2.10. Phan @ng thiy phian PNPG béi a-glucosidase [134]
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Tién hanh:

Mau thtr nghiém: Cao chiét ethanol, hai hop chat phan 1ap (Afzelechin va

coniferaldehyd), acarbose (chirng duong).

Mau tring Mau chitng Mau thi Mau tring thi
60 ul DMSO | | 60 ul DMSO | | 60 ul mau the | | 60 ul mau the
50 pl dém 50 pl enzym 50 pl enzym 50 pl dém

|
U 10 phit & 37 °C

hd

50 ul co chat PNPG 5 mM

¥

U 20 phit & 37 °C

Do d6 hap thu & A =405 nm

Hinh 2.11. So' dd thir nghiém tre ché a-glucosidase

Enzym dugc pha trong dung dich dém natri phosphat 0,1 M (pH = 6,8) dat nong do
0,2 U/ml. Cac miu thir duoc pha trong DMSO tao thanh dung dich gbc c6 ndng do 100
mg/ml (cao chiét va acarbose) va 10 mg/ml (afzelechin va coniferaldehyd). Dung dich dém
phosphat duoc st dung dé pha lodng cao chiét, acarbose, afzelechin va coniferaldehyd thu
duoc day néng do cubi trong thir nghiém tuong tng 1a 0,78; 1; 1,56; 2; 3,125 pg/ml; 93,75;
187,5; 375; 750; 1500 pg/ml; 12,5; 25; 50; 100; 150 pg/ml va 3,125; 6,25; 12,5; 25; 50
ug/ml. Nong d6 DMSO cudi cing trong phan tmg cao nhat 1a 0,003% ddi voi cao chiét,
1,5% dbi voi acarbose va afzelechin, 0,5% d6i v6i coniferaldehyd. Thi nghiém dugc lap lai
3 1an & mdi nong do [133].

Pdnh gid: Phan traim tc ché a-glucosidase va gia tri ICso dugc tinh toan twong ty muc

2.3.3.
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2.3.5.

Thuc nghiém tc ché hap thu glucose tai rut non ex vivo

Thuc nghiém ex vivo Gc ché hip thu glucose qua rudt chudt khoe

manh dugc thyc hién dé danh gia tic dung cua cao chiét ethanol tir hat chudi c6 don theo

co ché 1am giam hodac cham hép thu glucose. Thuc nghiém duogc thuc hién dua trén mo

hinh ctia Wilson va Wiseman (1954) [135], c6 thay doi phu hop véi diéu kién thi nghiém

thuc té.

Nguyén tic: Glucose dugc hip thu tai rudt non theo co ché van chuyén thuan loi nho

chat dong van chuyén SGLT1, cho phép glucose di chuyén tir té bao biéu mo rudt vao moi

truong ngoai bao gan cic mao mach mau thong qua GLUT2 [76]. Do d6, mé hinh doan

rudt non ¢ 1ap duoc ap dung dé danh gia tac dung (e ché hip thu glucose cua cao chiét

ethanol tir hat chubi c¢o don.

Tién hanh:

Thiét ké cdc 16 thir nghiém: Chudt duoc chia thanh cac 16 nhu sau (n = 8):

L6 1 (Chimg sinh ly): Rudt duoc u trong dich t rudt c6 bd sung dung méi pha mau
thur.

L6 2 (Thir): Rudt dugce  trong dich a rudt ¢ bd sung cao chiét ethanol & ndng do
2,5 mg/ml.

L6 3 (Thir): Rudt dugce 1 trong dich 0 rudt ¢ bd sung cao chiét ethanol & ndng do
5 mg/ml.

L6 4 (Chung duong): Rudt dugc i trong dich 1 rudt cé bo sung phloridzin & nong
do 50 uM.

Chudn bi cdc dung dich thir nghiém:

Dich rura rudt, co6 1ap rudt: Dung dich NaCl 0,9% duoc lam lanh ¢ 5-10 °C va suc
khi O2 100% lién tuc trong it nhat 1 phit.

Dich 16n nguoc rudt va dich dién vao long rudt: Hoa tan glucose trong dich ringer
lactat dé dugc dung dich c6 nong d6 glucose 1a 50 mg/dl (Chai 500 ml ringer lactat
véi mdi 100 ml chaa: 0,6 g NaCl; 0,04 g KCI; 0,04 g CaCl,.6H20; 0,516 g natri
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lactat 60%). Lam lanh dung dich trén ¢ 5-10 °C va suc khi O2 100% lién tuc trong
it nhét 1 phut.

- Dich u rudt: Pha tuong tu dich 16n ngugc rudt, bod sung phloridzin hodc cao chiét

ethanol va dem u trude ¢ nhiét do 37 °C trong 30 phut.

Cdc giai doan thao tdc trén rugt chugt:

Buwéc 1 (Chuan bi va cb lap doan rudt): Trude khi thir nghiém, chudt duge cho nhin
d6i toi thiéu 16 gio nhung cho udng nude day du. Chudt dugc an tir bang da CO2. Tién
hanh m¢ bung chudt bﬁng mot duong rach & gitta va c6 1ap doan rudt non tir ta trang dén
cudi hoi trang. Toan bg doan rudt non dugc rira sach béng dich rira rudt. Sau do, doan rudt
duoc chuyén vao mat dia petri c6 chira san dich rtra rudt va loai bd 16p mac treo rudt. Mot
phﬁn doan rudt duoc cit bo, chi gitr lai doan rudt khoang 15 cm tinh tir dau hong trang.

Bwoe 2 (Lon nguoc rudt va cho dich vao tti rudt): Poan rudt da dugc cod lap
duoc chuyén vao mot dia petri co chira san dich 16n nguoc ruot. Tién hanh 16n nguoc rudt
va cho dich vao tai rudt theo cac budc nhu sau:

2.1. Ludn mot dau doan rudt vao dau cé eo ciia thanh thép khong gi dai khoang 20 cm
va budc chat béng chi tai vi tri eo.

2.2. Ludn toan bd phan rudt qua thanh thép dé mang niém mac 16 ra phia ngoai.

2.3. Dung dao cat mot duong vong quanh dau rudt cd budc chi, cach eo khoang
1 cm va day rudt ra khoi thanh thép.

2.4. Bubc mot dau doan rudt bﬁng chi, luén dau con lai vao mot 6ng kim tiém co6 chira
san dich dién vao long rudt.

2.5. Bom dich dién vao long rudt sao cho rudt co6 do cang phong phu hop va ding
chi budc chit ddu bom dich dé c6 mot thi rudt dai khoang 10 cm.

2.6. Kiém tra d6 kin cia cac mdi budc va do cang phong cua rudt trude khi dem .

2.7. Chuyén tai rudt vao cbe chira sin 50 ml dung dich 1 rudt, khi O, 100% duogc suc

lién tuc trong 120 pht u.
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Buwée 3. Sau khi 1, doan rudt duoc léy ra khoi dich u rudt, thim hét nudc bén ngoai
doan rudt, dich trong tai rudt dugc thu vao mot eppendorf qua nhat cat & mot dau doan rudt.

Thé tich dich va dién tich doan rudt tuong ung dugc do.

Lon nguwoc doan rudt

Pién dung dich vao tui rudt

B

Bl
g
fiil
1

|

[7

¢
)

: nYe . :
U thi rudt trong dung dich thi Thu dich trong thi rudt sau khi . Do dién tich bé mat ruodt

Hinh 2.12. Hinh anh trong qué trinh thi nghiém

Cdc chi tiéu danh gia:

- Néng do glucose: Sau khi thu mau, dich dugc ly tam & 3000 vong/phtt trong 10
phat dé tach cac té bao biéu mé rudt roi ra trong qua trinh thi nghiém, dich trong
duoc thu dé dinh lugng glucose theo quy trinh duoc tom tit & phu luc 8.

- Tinh thdm biéu kién Papp (apparent permeability) dic trung cho kha ning hip thu
mot chat qua mang rudt [136],[137] va dugc tinh toan tinh toan theo cong thic:

dQ _ vdc
dT.A.Cy  dT.A.Cy

Papp = (cm/phl]t)

Trong d6: dQ: su thay d6i ham lwong chét thir nghiém trong dich dién ruét truée va
sau thi nghiém (mg); V: thé tich caa dich trong tdi rugt (ml); dC: su ting nong d6 chat thir
nghiém trong dich trong tdi rudt sau thir nghiém (mg/dl); dT: thoi gian dién ra thi nghiém

(phat); Co: ndng d6 dich 1 ban dau; A: dién tich bé mat rudt (cm?).
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2.3.6. Thiét ké nghién ctru danh gia tac dung kich thich té bao p tuy tiét insulin va

bao vé té bao tiéu dao tuy trén md hinh tiéu dao tuy in vitro

Téc dung kich thich té bao B tuy tiét insulin cua cao chiét ethanol va hai hop chat phan

lap (Afzelechin va coniferaldehyd) tir hat chudi c6 don dugc danh gia trén mé hinh tiéu dao

tuy phan Iap in vitro, qua trinh dugc tién hanh nhu sau:

Phan 1ap va nudi ciy tiéu dao tuy;

Panh gi4 tinh dac higu va chie nang tiét insulin cua tiéu dao;

Panh gia tac dong cua cao chiét ethanol, afzelechin va coniferaldehyd 1én kha ning
sbng st cua té bao tiéu dao bang thir nghiém MTT;

Panh gia tac dung kich thich té bao B tuy tiét insulin bang thir nghiém tiét insulin
dugc Kich thich bai glucose (GSIS, Glucose-stimulated insulin secretion);

Pénh gia tac dung kich thich té bao B tuy tiét insulin va bao vé té bao tiéu dao cua
cao chiét ethanol, afzelechin va coniferaldehyd trén mé hinh gay ton thuong tiéu dao

tuy in vitro bang STZ.

2.3.6.1. Phan I@p va nudi cdy tiéu ddo tuy

Quy trinh phan 1ap va nudi ciy tiéu dao tuy duoc thuc hién theo mo ta trudc day

[138],[139] vai mot s6 thay doi phir hop véi diéu kién thi nghiém thuc té.

- Tuyén tuy tir chudt nhat tring dugc phan lap va cho vao falcon 50 ml chaa 3 ml

dung dich collagenase 11 200 U/ml pha trong dung dich HBSS (Hank’s balanced
salt solution) vé triing. Falcon chuta tuy duoc U trong bé nudc 37 °C trong 30 phut
dé co thé tidu hoa hét dao tuy. Khi két thuc qua trinh 1, céc falcon duge dit vao bé
nudc da va bod sung 25 ml dung dich HBSS/CaClz 3 mM vao mdi ong. Cac éng
duoc lic manh 40 1an trong 10 giay.

Céc ong dugc ly tm véi téc do 290xg trong 30 gidy & 4 °C. Phan dich phia trén
duoc d6 bo va phan cin dugc hoa trong 20 ml dung dich HBSS/CaCl, 3 mM bang

cach xoay nhe trong vai gidy.
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Huyén phu duge cho qua rdy 0,419 mm vao falcon 50 ml méi (Falcon ban dau
duoc rira sach vai 5 ml dung dich HBSS/CaCl> 3 mM).

Céc bng tiép tuc duoc ly tam véi toe do 290xg trong 30 gidy & 4 °C. Phan dich phia
trén dugc d6 bo va falcon dugc tp nguoc can thin trén khin gidy (Luu y: Khong
dé cac dao tuy truot ra va thim xudng khan).

Cén dugc hoa trong 10 ml Ficoll 1077 bang cach xoay nhe trong vai gidy. Lép phan
cach giita Ficoll 1077 (& dudi) va 10 ml RPMI (6 trén) dugc duy tri cAn than bang
cach thém tir tir moi truong tir thanh éng voi toc d6 1 ml mdi 10 giay.

Falcon dugc 1y tam vai toc d6 900xg trong 20 phit ¢ 20 °C v6i kha ning tang tde
rat cham va khong phanh.

Céc ddo tuy tir 16p gita Ficoll/méi truong duge thu bang pipet pasteur nhya cho
vao mot falcon méi. Sau d6, méi trudng nudi cdy RPMI 1640 ¢ chira 10% FBS,
penicillin 100 U/ml, streptomycin 100 pg/ml dugc bd sung vao.

Céc bng tiép tuc duoc ly tam véi toe d6 290xg trong 5 phit ¢ 4 °C. Sau d6 can dao
tuy dugc thu thap va hoa trong 5 ml méi truong nudi cay.

Céc dao tuy duoc loc qua bo loc 70 nm va trang falcon cii bang 4 ml moi trudng.
Mbi trudng nudi cdy duoc thém sin vao dia nudi ciy 6 giéng (3 ml/giéng); sau do,
mit bo loc giit tiéu dao dugce tiép xtc véi moi trudng nudi ciy trong giéng, ludi loc
duoc rira voi méi trudng nudi cay.

Céc tiéu dao phan 1ap dugc nudi trong dia nudi cay 6 giéng & 37 °C, 5% CO2 trong
24 gi0. Pém s lugng tiéu ddo, céc tiéu dao co vién min, khong c6 tam tdi duoc
nhit bang micropipet 200 pl va chia vao cac nhém thir nghiém.

Danh gia tiéu dao sau phan lap: Quan sat hinh thai tiéu déo sau khi phan lap, danh
gia tinh dac hi¢u cua cac tiéu dao tuy va chtic nang tiét insulin cta tiéu dao tuy sau

24 gid nudi cay.
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2.3.6.2. Danh gid tinh dac hiéu

Nguyén tdc: Dithizon (diphenyl thiocarbazon) 1a mot héa chét hitu co, tao phtic chelat
v6i kém trong insulin c6 & cac té bao S tuy. Do do, cac tiéu dao tuy s& bi nhudém mau do
hdng trong khi cac té bao ng thi s& khong bi nhuém. Phuong phap nay gitp xac dinh sb
luong tiéu dao va hiéu qua ctia qué trinh phan 14p hodc tinh ché tiéu dao tuy [140].

Tién hanh: Tiéu dao tuy duoc phan tan trong 1 ml dung dich dém Krebs-Ringer
bicarbonate (pH=7,4) (KRB), 10 pul dung dich Dithizon (10 mg/ml) dugc thém vao va u &
37 °C trong 10 phut. Sau d6, cac tiéu dao tuy dugc quan sat dudi kinh hién vi.

Ddnh gia: Quan sat hinh thai va tinh trang nhuém mau [138],[141].
2.3.6.3. Pdnh gid chirc ning tiéu dio

Nguyén tic: Té bao f tuy st dung glucose dé tao ATP nhim dong cac kénh kali nhay
cam ATP (Katp) gdy khir cuc mang, kich hoat kénh calci phu thudc dién ap dan dén viéc
gia ting ndng do calci ndi bao va gay tiét insulin [142].

Tién hanh: Céc tiéu dao dugc rira va thu trong dung dich KRB, 10 tiéu dao duogc U
trong dung dich KRB ¢6 chira glucose 2,8 mM ¢ 37 °C trong 1 gio, sau do cac tiéu dao nay
tiép tuc duoc u trong dung dich KRB ¢6 chira glucose 16,8 mM ¢ 37 °C trong 1 gid. Dich
1l & 2 diéu kién @ dugc thu dé dinh luong insulin. Thi nghiém dugc 1ap lai 3 1an.

Pdnh gid: Ham luong insulin duoc xac dinh bang bo kit Insulin ELISA (Abcam) theo
huéng dan ciia nha san xuat (Phu luc 16) [143].
2.3.6.4. Thar nghiégm MTT

Nguyén tac: VOng tetrazolium co trong thudc thir MTT s& gan VAo ty thé cia té bao
hoat dong, dudi tac dung ciia enzym dehydrogenase trong ty thé té bao sdng, mau vang cua

MTT bién ddi thanh mau tim cua tinh thé formazan [144].
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3-(4,5-dimethyithiazol-2-yl)-2,5-diphenyltetrazolium bromide (E, Z)-5-(4,5-dimethylthiazol-2-yl)-1,3-diphenylformazan
(MTT) (Formazan)

Hinh 2.13. Phan tng tao tinh thé formazan [145]
Tién hanh:
Mau thir: Cao chiét ethanol, hai hop chat phan 1ap (Afzelechin va coniferaldehyd) va
glimepirid (Chung duong).

Mau tring Mau chimg Mau thie Mau chimg duong

0 tidu dao 10 tidu dio 10 tiéu dio 10 tiéu dio
100ul RPMI || 100 pl RPMI/DMSO || 100 ul RPMI/méu thir || 100 ul RPMI/glimepirid
I

U 24 gi3 6 37 °C, 5% CO,

| Loai bo méi trudng u

100 ul MTT 0,5 mg/ml

Y
U 4 gitr @ 37 °C, 5% CO,
il Loai bo MTT

100 ul DMSO

¥

U 15 phit @37 °C, 5% CO;

h 4

Podd hép thy A =570 nm va 630nm

Hinh 2.14. So' @b thir nghiém MTT
Céc tiéu ddo c6 kich thuéce trong duong nhau (st dung chirc ning do dién tich bing

phan mém NIS-Elements) s& dugc nhit dudi kinh hién vi dé tién hanh thi nghiém.
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Céac mau thir duoc pha trong DMSO tao thanh dung dich gbc c6 nong d6 50 mg/ml
(cao chiét), 50 mM (Afzelechin va coniferaldehyd) va 10 mM (Glimepirid). Méi truong
RPMI duoc sir dung dé pha lodng cao chiét, afzelechin va coniferaldehyd thu duoc day
ndng do cudi trong thir nghiém 1a 12.5; 25; 50; 100 va 500 pg/ml hodc pM. Glimepirid
dugc pha tuong ty dé dat ndng do cudi trong thir nghiém 13 10 uM. Nong d6 DMSO cudi
cung trong phan tmg cao nhét 13 1%. Thi nghiém duoc 13p lai 3 1an & mdi ndng do [144].

Pdnh gid: Phan tram té bao séng sot dugc tinh theo cong thuc:

Abgyy
Té bao séng sot (%) = %100
bchfrng
Ab = Abs7o - Abszo (1) Abs7o (hoac Abeso) = Abiébao — Abiéng (2)

Trong do,
Abs7o: d6 hip thu & budce song 570 nm Abying: @6 hap thu cua giéng tring khong co té bao
Absso: 6 hip thu & budc song 630 nm Abug: @6 hap thu cia mau thir tinh tir (1) va (2)
Abiénao : d0 hdp thu ctia giéng c6 té bao  ADchime: @0 hap thu mau ching tinh tir (1) va (2)
2.3.6.5. Thar nghigm GSIS
Nguyén tac: Khi bd sung néng do glucose cao trong moi trudng 0 cac tiéu dao tuy,
cac té bao B tiéu dao tuy duoc kich thich sé ting tiét insulin dé dap ung voi didu kién glucose
cao O ngoai vi [146],[147].
Tién hanh:
Phan 16 thir nghiém: Céc tiéu ddo tuy duoc chia thanh cac 16 nhu sau:
- L6 chimg: Tiéu dao tuy dugc t véi DMSO & ndng do 0,2%.
- Céc 16 thir cao chiét: Tiéu dao tuy dugc @ voi cao chiét & cac ndong do khao sat (12,5;
25; 50 va 100 pg/ml).
- Céc 16 thtr hop chét: Tiéu dao tuy duoc G véi afzelechin/coniferaldehyd & cac nong do
khao sat (12,5; 25; 50 va 100 uM).
- L6 chimg duong: Tiéu dao tuy duoc @ v6i glimepirid & ndng d6 10 M.
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Miu chig Mau thi cao Mau thi chat Miu chimg duong
10 tidu dao 10 tidu dao 10 tiéu dao 10 tiéu dao
500ul (KRB + || 500pul (KRB + || 500ul (KRB + || 500ul (KRB +
glucose 2,8 mM || glucose 2.8 mM || glucose 2.8 mM || glucose 2.8 mM +
+DMSO) + cao chiét) + hop chat) glimepirid)
T
U 1 gi& @37 °C, 5% CO;
l—»'[hu moi truong O —» Dinh lrong insulin
500l (KRB ~ || 500pul (KRB + || 50011 (KRB + || 500l (KRB +
glucose 16,8 glucose 16,8 glucose 16.8 glucose 16.8 mM
mM + DMSO) mM + cao chiét) || mM +hop chat) || + glimepirid)
b
U 1 gié 37 °C, 5% CO;
4 Thu moi truong u — Dinh lvong insulin
Thu 10 tiéu dio

Dich u ¢ 2 diéu kién u duoc thu dé dinh luong insulin. Thi nghiém duoc 13p lai 3 1an

0 moi nong do.

Pdnh gid: Ham luong insulin duoc xac dinh bang bo kit Insulin ELISA (Abcam) theo

)

Binh lwong protein

Hinh 2.15. So' dd thir nghiém GSIS

huéng dan ciia nha san xuat (Phu luc I6).

2.3.6.6. M0 hinh thgc nghiém in vitro gay tén thwong tiéu ddio tuy bang streptozotocin
Nguyén tdc: STZ la tac nhan duoc sir dung pho bién dé gay ton thuong va chét cac té

bao B tiéu ddo tuy, dan dén khiém khuyét tong hop va tiét insulin trén thuc nghiém [109].

Do d6, md hinh gay tén thuong tiéu dao tuy bang STZ dugc sir dung dé danh gia tac dung

ctia cao chiét ethanol va hai hop chat phén lap tir hat chubi c6 don.

Tién hanh: Céc tiéu dao tuy duoc chia thanh cac 16 nhu sau:

- L6 chimg sinh ly: Tiéu dao tuy dugc nudi cdy trong moi truong bo sung DMSO

0,2% va natri citrat 0,5 mM.

- L6 chimg bénh ly: Tiéu dao tuy dugc nudi cay trong méi trudng bo sung DMSO

0,2% va STZ 5 mM [148].
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- CAc 16 thir cao chiét: Tiéu dao tuy duoc nudi cay trong moi trudng bd sung cao chiét
& cac ndong d6 khao sat (50 va 100 pg/ml) va STZ 5 mM.

- Céc 16 thir hop chat: Tiéu dao tuy dugc nudi ciy trong moi truong bd sung
afzelechin/coniferaldehyd & cac ndng d6 khao sat (50 va 100 uM) va STZ 5 mM.

- L6 chimg dwong: Tiéu dao tuy duoc nudi cdy trong méi truedng bo sung glimepirid 10
UM va STZ 5 mM.

Sau 24 gid 1 & 37 °C, 5% COy, cac tiéu dao tuy duoc 1 v6i glucose nong do 16,8 mM
dé kiém tra mirc do tiét insulin dap tng véi nong d6 glucose cao; danh gia kha ning song
s6t ctia té bao tiéu dao va mirc d6 biéu hién ciia mot sb protein.

Cac chi tiéu danh gia:

Ddnh gid tic dung kich thich té bao p tuy tiét insulin

Sau khi cac tiéu dao tuy dugc u & diéu kién néng do glucose cao, dich u dugc thu dé

dinh luong insulin (Hinh 2.16). Thi nghiém duoc l1ap lai 3 1an & mdi nong do.

Miu chimg Mau chiimg Mau thie Miu thi Miu
sinh 1y bénh Iy cao chiét hop chat chimg dwong
10 tiéu dao 10 tiéu dao 10 tiéu déo 10 tiéu dao 10 tiéu déo
200 ul (RPMI + 200 ul (RPMI + || 2001 (RPMI + || 200yl (RPMI + || 2001 (RPMI +
DMSO~+Natri citrat) || DMSO + STZ) cao chiét+ STZ) || hop chit+ STZ) climepirid + STZ)

1
U 24 gid & 37 °C, 5% CO;
l—»Loai bé méi trzomg 4

500l (KRB + glucose 16,8 mM)

U 1 gi& ¢37°C, 5% CO;
l—bT’hu mbi treong 0 — Pinh lugng insulin
| Thu 10 tiéu dio |

!

| binh lwong protein ‘

Hinh 2.16. So' @ thir nghi¢m d4nh gia tic dung kich thich té bao p tiét insulin trén
mé hinh giy ton thwong tiéu dao tuy bang STZ
Ham luong insulin dugc xac dinh bang bo kit Mouse ELISA Insulin Kit (Mercodia)

theo huéng dan ctia nha san xuat (Phu luc 9).
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Ddnh gid tic dung bdo vé té bao tiéu dio tuy
- Sau 24 gid 1 ¢ 37 °C, 5% COp, phan trim song sot cia CAC té bao tiéu dao duoc
danh gia bang thir nghiém MTT: Thyc hién tuong ty nhu quy trinh & muc 2.3.6.4.
- Muc d6 biéu hién ciia mot sd protein bang Western blot (thyc hién dbi véi cao chiét
ethanol ¢ ndng do 100 pg/ml): Sau 24 gid 1 & 37 °C, 5% CO,, céac tiéu dao tuy
duogc thu thap dé kiém tra mirc d biéu hién ctiia mot sd protein bao gff)m Bax, Bcl-
2, cleaved caspase-3, Poly(ADP-ribose) polymerase (PARP) [130], [131]. Dich
protein dugc thu nhan twong tu nhu moé ta & phu luc 16. Quy trinh Western blot
dugc tién hanh tuong ty nhu mo ta & muc 2.3.2 véi protein ddi chung 14 o-tubulin.
2.3.7.  Thuc nghiém wc ché PTP1B in vitro
Nguyén tac: Phosphatase khir nhém phosphat ciia co chat p-nitrophenyl phosphat
(PNPP) tao ra p-nitrophenol (pNP). Trong moi trudng kiém, p-nitrophenol chuyén thanh p-
nitrophenolat c6 mau vang. Vi vdy, d6 hap thu ciia hdn hop sau phan tng dugc do & budc

s6ng 405 nm dé dinh luong p-nitrophenolat tao thanh [149].

phosphatase OH-
00— P O'—p-02 DOH+O P—O~—»O,;N 0O~

p-nitrophenylphosphat (pNF’P) p-nitrophenol (cNP)  phosphat anion p-nitrophenylen
voco (F) (405 nm)

Hinh 2.17. Phan @wng khir nhom phosphat ciia pNPP béi phosphatase [149]

Tién hanh:

Mau thir: Cao chiét ethanol, hai hop chat phan lap (Afzelechin va coniferaldehyd) va acid
ursolic (chung duong).

Dung dich dém thir nghi€ém c6 chita 1 mM dithiothreitol (DTT), 0,1 M NaCl, 1 mM
EDTA (Acid ethylenediaminetetraacetic) va 50 mM citrat (pH=6,0). Dung dich dém pha
enzym c6 chira 1 M NaCl, 0,5 mM PMSF (Phenyl methyl sulfonyl florid), 4,86 mM f-
mercaptoethanol, 20 mM Tris-HCI (pH=7,5). Enzym duoc pha trong dung dich dém enzym
dat nong do 20 pg/ml.

Céac mau thir duoc pha trong DMSO tao thanh dung dich gbc c6 ndng d6 10 mg/ml
(cao chiét) va 20 mM (acid ursolic, afzelechin va coniferaldehyd). Dung dich dém duoc sir

dung dé pha loang cao chiét, acid ursolic, afzelechin va coniferaldehyd thu duoc diy nong
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do cudi trong thir nghiém twong tng la 1,25; 2,5; 10 pg/ml; 1,25; 2,5; 5; 10; 20 uM; 1,25;
2,5: 5; 10; 20 pM va 0,625; 2,5; 10; 20 uM. Nong dd6 DMSO cubi cung trong phan Gmg cao
nhat 13 0,1%. Thi nghiém dugc lap lai 3 1an & mdi ndng d6 [150].

Mau tring Mau chiing Mau thie Mau tring thi
3 ul DMSO 3 ul DMSO 3 ul mAu thi 3 ul méau the
3 pl dém enzym 3 pl enzym 3 pl enzym 3 pl dém enzym
10 pl dém 10 pl dém 10 pl dém 10 pl dém

34 pl nudce khir ion
50 pl p-NPP 4 mM

34 pl nuecc khir ion
50 ul p-NPP 4 mM

34 pl nuce khir ion
50 pl p-NPP 4 mM

34 pl nuce khir ion
50 pl p-NPP 4 mM

{ ]
|

U trong t6i 30 phit & 37 °C

!

10 ul NaOH 10N

h 4

Do d6 hip thu & A =405 nm

Hinh 2.18. Quy trinh thir nghiém vrc ché PTP1B

Pdnh gid: Phan traim e ché PTP1B va gia tri ICso duoc tinh toan twong ty muc 2.3.3.
2.3.8. Xirlyso liéu

S6 liéu thuc nghiém dugc phan tich thng ké bang phan mém GraphPad Prism (phién ban
8.0.2, Inc., La Jolla, CA, M¥). Sé liéu duoc kiém tra phan phdi chuan bang phép kiém Anderson-
Darling va Shapiro-Wilk. Trong truong hop phan phdi chuan, s6 liéu duoc so sanh bang phan
tich phuong sai mot yéu t6 (One-way ANOVA), sau d6 1a hau kiém Tukey néu phuong sai bang
va Dunnett néu phuong sai khac, sb liéu duoc thé hién dudi dang gia tri trung binh + d6 1éch
chuan (Trung binh + SD). Trong truong hop phan phéi khong chuén, sb liéu duge so sanh bang
Kruskal-Wallis sau d6 13 hau kiém Dunn va s liéu duoc thé hién dudi dang gia tri trung vi +
khoang ttr vi. Su khac biét dugc coi 1a c¢6 ¥ nghia théng ké néu p < 0,05.
2.4. Pia diém nghién ciru

Nghién ctru duoc tién hanh tai Trung tim Sdm va Duoc liéu TP. HO Chi Minh, Dai
hoc Y Dugc TP. H6 Chi Minh (Thir nghiém tc ché hap thu glucose qua doan rudt non ¢
lap tir chudt va phan lap dao tuy), Khoa Dugc — Pai hoc Quéc gia Seoul, Han Quéc (Thi
nghiém tc ché PTP1B).
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CHUONG 3. KET QUA NGHIEN CcUU

3.1. Téac dung ha glucose huyét va cac tac dung lién quan cia cao chiét ethanol tir hat

chubi co don trén mé hinh gay ting glucose huyét thuc nghiém

3.1.1.

Téc dung ha glucose huyét caa cao chiét ethanol tir hat chudi ¢6 don bang

nghiém phap dung nap glucose dwdng udng trén chudt binh thwong

Bang 3.1. Tac dung cia cao chiét ethanol trén glucose huyét bang thwc nghiém
OGTT trén chugt binh thwong

Ls Nong d6 glucose huyét (mg/dl)
0 n
0 phat 30 phut 60 phut 120 phut

Chirng 8 90,35+2533 198,15+47,19 14351+27,70 83,51+ 18,06
Cao chiét 126,00 + 48,34 94,69 + 26,97

8 108,30 + 23,36 66,69 + 18,90
12,5 mg/kg (136,41%) (134,02%)
Cao chiét 134,47 £ 33,11° 93,31 +23,78™

8 94,92 +27,85 72,49 + 22,93
25 mg/kg (132,14%) (134,98%)
Cao chiét 169,89 + 35,68 120,97 + 16,93

8 91,11+18091 74,51 £ 16,90
50 mg/kg (114,26%) (115,71%)
Glibenclamid 134,90 + 18,98° 95,73 +22,78™

8 98,06+1241 76,05 + 12,09
5 mg/kg (131,92%) (133,29%)

Trung binh = SD (n = 8); (la%) Phan tram ha glucose huyét so véi 16 chimg ¢ ciing thoi diém;

"0 < 0,05 va p < 0,01 so vdi I6 chitng & ciing thoi diém (Phép kiém Tukey)

Két qua o bang 3.1 cho thay:

Cao chiét lidu 12,5 va 25 mg/kg, glibenclamid liéu 5 mg/kg c6 tac dung lam giam

ndéng do glucose huyét co y nghia thong ké so véi 16 chimg sau 30 va 60 phit dung nap véi

phan trim ha glucose huyét so v&i 16 chimg 14 trén 30%.

Cao chiét lidu 50 mg/kg lam giam khéng dang ké nong do glucose huyét so véi 16

chung sau 30 va 60 phut dung nap (p > 0,05).
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Hinh 3.1. AUC ndng d¢ glucose trong mau sau 120 pht ciia chudt binh thwong udng
cao chiét ethanol trong thwc nghiém OGTT
Trung binh £ SD (n = 8); "p > 0,05, “p < 0,05 va "p < 0,01 (Phép kiém Tukey)

Két qua & hinh 3.1 cho thiy:

Cao chiét liéu 12,5 va 25 mg/kg, glibenclamid liéu 5 mg/kg lam giam AUC glucose
c6 ¥ nghia théng ké so v6i 16 chimg. Trong khi d6, cao chiét ¢ lidu 50 mg/kg 1am giam
khong dang ké AUC glucose so véi 16 chtng (p > 0,05).

Nhu viy, két qua nghién ctru cho thay cao chiét ethanol tir hat chudi c6 don c6 tac
dung 1am giam ndng d6 glucose huyét trong thuc nghiém dung nap glucose duong udng
trén chudt binh thuong. Do do, cao chiét ethanol dugc tiép tuc danh gia tac dung ha glucose
huyét trén mo hinh chudt nhét tring giy ting glucose huyét boi streptozotocin.

3.1.2. T&c dung ha glucose huyét ciia cao chiét ethanol tir hat chudi co dom trén chudt
nhit gy ting glucose huyét béi streptozotocin

Trong nghién ctru ndy, STZ liéu duy nhit 170 mg/kg d3 gay thanh cong mé hinh chudt
tang glucose huyét voi ty 1€ dat duoc khoang 70%, céac biéu hién cta chudt sau 7 ngay nhu
tang néng do glucose huyét (trung binh dat 280 mg/dl) va sut can dang ké so véi 16 sinh ly
(Phu luc 17).
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Hinh 3.2. Tac dung ha glucose huyét ciia cao chiét ethanol sau 7 ngay diéu tri trén
chudt ting glucose huyét béi STZ
Trung binh £ SD (n = 9); (A) Nong do glucose huyét ciia cdc 16 chudt sau 7 ngay diéu tri,
"Sp > 0,05, "p < 0,05, “p < 0,01 va ""p < 0,0001 (Phép kiém Tukey); (B) Phdn tram ha glucose
p < 0,0001 (Phép kiém Dunnett)

*kkk

huyét cua cac lo chudt so voi truoc diéu tri, ***p < 0,001 va

Két qua ¢ hinh 3.2 cho thiy:

Sau 7 ngay diéu tri, ndng do glucose huyét trung binh cua 16 bénh 1y van cao hon dang
ké so v6i 16 sinh 1y (p < 0,0001). Cao chiét lidu 12,5, 25 va 50 mg/kg ciing nhu glibenclamid
lidu 5 mg/kg co tac dung giam dang ké ndng do glucose huyét so vai 16 bénh 1y (p < 0,0001)
v6i phan trim giam glucose huyét so véi 16 bénh Iy twong tng 1a 41,01%, 48,48%, 57,60%
va 56,39%. Két qua nay cho thay cao chiét ethanol tir hat chudi c6 don c6 tac dung ha
glucose huyét. Mit khac, cao chiét liéu 50 mg/kg va glibenclamid liéu 5 mg/kg thé hién tac
dung ha glucose huyét tuong duong nhau (p > 0,05) va tot hon cao chiét lidu 12,5 mg/kg.

Vé mirc do ha glucose huyét so voi trude diéu tri, phan trim ha glucose huyét trung
binh ciia cac 16 chudt duoc diéu tri déu cao hon cé y nghia thong ké so véi 16 bénh 1y.

Téng hop lai, cao chiét ethanol tir hat chudi ¢6 don c6 tic dung ha glucose huyét tot

trén mo hinh chudt nhat trang gay ting glucose huyét bang STZ. Trén mo hinh bénh 1y, cao
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chiét lidu 25 va 50 mg/kg thé hién tac dung tét hon cao chiét lidu 12,5 mg/kg. Do d6, trong

€161 han cua luan an, cao chiét & hai liéu nay duoc chon dé tiép tuc nghién ctru.

3.1.3. T&c dung ha glucose huyét cia cao chiét ethanol tir hat chudi ¢6 don bang
nghiém phap dung nap glucose dwdng udng trén chudt nhit gay ting glucose
huyét béi streptozotocin

Trén mé hinh chudt gay ting glucose huyét bang STZ, tac dung cta cao chiét ethanol
cling duoc danh gia bang thuc nghiém OGTT.
Bang 3.2. Tac dung cia cao chiét ethanol sau 7 ngay uéng trén kha ning dung nap
glucose ciia chudt ting glucose huyét béi STZ

L5 N Nong dé glucose huyét (mg/dl)
0 phat 30 phat 60 phut 120 phut
Sinh ly 9 8180+8,36 182,556+30,93 124,84+2758 79,42+ 16,67
. 21324 90443802 2A020F 225,20 £
Bénh ly 9 35,14 (159.09%)™" ™ 18,58 31,94
(1161,05%) 159,097 (197,25%) (1183,56%)
Cao chiét 258,95+ 33,44 181,37+ 36,22 116,33+2142
9 109,97+14,72 ’ ’ ’ ’ ’ ’
25 mg/kg (110,84%) (126,35%) (148,34%)
ié + + +
Cao chiét 9 90,53 + 14,24 195,58 +41,26 137,36 £ 30,53 103,68 + 19,75
50 mg/kg (132,66%) (144,22%) (153,96%)
Glibenclamid 9 93.11+17.13 209,73+ 38,95 135,77 +19,23 93,36 + 15,20
5 mg/kg (127,79%) (144,86%) (158,54%)

Trung binh + SD (n = 9); (|a%): phan tram ha glucose huyét so véi 16 bénh 1y & ciing thoi diém,
(15%): phan tram tang glucose huyét so voi 16 sinh Iy ¢ ciing thoi diém;

0, 60 va 120 phut: ™p < 0,0001 so véi cdc 16 khac; 30 phat: ““p < 0,001 so véi I6
glibenclamid va ™"

p < 0,0001 so vdi 16 sinh 1y va 16 50 mg/kg (Phép kiém Tukey)

Két qua ¢ bang 3.2 cho thay:

O tit ca cac thoi diém khao sat, ndong do glucose huyét cua 16 bénh Iy déu cao hon
dang ké so véi 16 sinh 1y (p < 0,0001).

Sau 30 phut dung nap, cao chiét liéu 50 mg/kg va glibenclamid liéu 5 mg/kg lam giam
ndng do glucose huyét co ¥ nghia théng ké so véi 16 bénh 1y voi phan trim giam glucose
huyét ¢ 16 chudt duoc diéu tri véi cao chiét liéu 50 mg/kg 1 trén 30%. Cao chiét lidu 25

mg/kg 1am giam khong dang ké ndng do glucose huyét so véi 16 bénh 1y (p>0,05).
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Sau 60 va 120 phuat dung nap, cao chiét & cac liéu va glibenclamid déu 1am giam ndng
d6 glucose huyét c6 ¥ nghia thong ké so véi 16 bénh 1y véi phan trim giam glucose huyét
& 16 chudt duoc diéu tri v6i cao chiét lidu 50 mg/kg va glibenclamid lidu 5 mg/kg 1a trén
40% sau 60 phut dung nap va trén 50% sau 120 phit dung nap. Trong khi d6, phan trim
giam glucose huyét & 16 chudt duoc diéu tri véi cao chiét lidu 25 mg/kg 1a trén 20% sau 60
phut dung nap va dudi 50% sau 120 phit dung nap.

Mit khac, mirc d6 1am giam ndng do glucose huyét cia cao chiét lidu 50 mg/kg tot

hon so véi cao chiét liéu 25 mg/kg sau 30 va 60 phut dung nap glucose duong uéng.
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Hinh 3.3. AUC nong d9 glucose trong mau sau 120 phit ciia cac 16 chudt trong thue
nghiém OGTT trén mé hinh chudt ting glucose huyét béi STZ
Trung binh £ SD (n = 9); ™"p < 0,001 va ™"p < 0,0001 (Phép kiém Tukey)
Két qua ¢ hinh 3.3 cho thay:

*kkk

AUC glucose ¢ 16 bénh 1y cao hon dang ké so véi 16 sinh Iy (p < 0,0001). Cao chiét ¢
cac lidu khao sat (25 va 50 mg/kg) va glibenclamid liéu 5 mg/kg lam giam AUC glucose
c¢6 ¥ nghia thong ké so voi 16 bénh 1y (p < 0,0001). Cao chiét liéu 50 mg/kg va glibenclamid
lidu 5 mg/kg thé hién tac dung giam AUC glucose twong dwong nhau (p > 0,05) va t6t hon
cao chiét liéu 25 mg/kg (p < 0,001).
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Nhu vdy, cao chiét ethanol tir hat chudi c6 don ciing c6 tic dung ha glucose huyét
trong thuc nghiém dung nap glucose duong udng trén chudt nhat tring gy ting glucose
huyét bang STZ.

3.1.4. Té&c dung cai thién ton thwong gan va than caa cao chiét ethanol tir hat chudi
¢ don trén chudt nhit gy ting glucose huyét béi streptozotocin

3.1.4.1. Tac dung cdi thi¢n tén thwong gan cia cao chiét ethanol tir hat chudi cé don
trén chudt nhdt gdy ting glucose huyét béi streptozotocin

Tac dung cai thién chiic ndng gan cta cao chiét ethanol duoc danh gia thong qua nong

d6 ctia cac enzym gan trong huyét thanh bao gdm AST, ALT, ALP va GGT.
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Hinh 3.4. Tac dung cai thién ton thwong gan ciia cao chiét ethanol sau 7 ngay diéu tri
trén chudt ting glucose huyét béi STZ thong qua danh gia cac chi s6 enzym gan
Trung binh £ SD (n = 9); "p > 0,05, “p < 0,05, “p < 0,01, ““p < 0,001 va “p < 0,0001
(Phép kiém Tukey)
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Két qua & hinh 3.4 cho thiy:

Nong d6 AST, ALT, ALP va GGT huyét thanh ¢ 16 bénh 1y cao hon so véi 16 sinh 1y,
su khac biét co ¥ nghia thong ké & chi s6 AST (p < 0,0001), ALT (p < 0,0001) va GGT (p
<0,05). Phan trim ting ndng d6 AST, ALT va GGT huyét thanh & 16 bénh 1y twong tng 1a
56,78%, 79,39% va 42,48% so v&i 10 sinh 1y; trong khi d6, ndng do ALP huyét thanh & 16
bénh Iy khong khac so véi 16 sinh 1y (20,73%, p > 0,05).

Cao chiét lidu 50 mg/kg va glibenclamid liéu 5 mg/kg lam gidm c6 y nghia thong ké
noéng do AST huyét thanh (twong tng 1a 15,99% va 19,39%) va ALT huyét thanh (tuwong
g 13 19,76% va 28,88%) nhung khong 1am giam ndng d6 ALP va GGT huyét thanh so
v6i 16 bénh 1y sau 7 ngay diéu tri. Cao chiét lidu 25 mg/kg chwa thé hién tic dung lam giam
noéng do cac enzym nay trong huyét thanh.

Nhu vdy, cao chiét ethanol & liéu 50 mg/kg c6 tac dung cai thién chirc nang gan thong
qua giam néng do AST va ALT huyét thanh trén mo hinh chudt gay ting glucose huyét boi
STZ.

Tac dung cai thién ton thuong gan cua cao chiét ethanol duoc danh gia thong qua quan
sat cau trac mo hoc gan bang nhom H&E (Hinh 3.5). Két qua cho thiy khong phat hién bat
thudng trong cdu trac md gan & ving khoang ctra & 16 sinh 1y ciing nhu 16 bénh 1y dugc
diéu tri voi cao chiét lidu 50 mg/kg hoic glibenclamid liéu 5 mg/kg. Tuy nhién, cdu trac
mo gan ctia 16 bénh 1y va 16 bénh 1y dugc diéu tri véi cao chiét liéu 25 mg/kg cho thidy mot
s6 thay d6i nhu hoai tir t& bao gan nhe va tham nhiém té bao viém quanh khoang cira; c6
thoai hoa té bao gan rai rac (thoai hoa bén trong, thoai hoa phong), thoai hoa m& dang u hat
nhé & mirc do nhe. Cdu trac méd gan & ving xung quanh tinh mach trung tim va mot sb

vung khéc thi binh thudng o tat ca cac 16 thir nghiém (Phu luc 18).

74



SINH LY

Hinh 3.5. Hinh anh vi thé dai di¢n mé hoc gan ving khoang cira sau 7 ngay diéu tri
v6i cao chiét ethanol trén chudt ting glucose huyét boi STZ (H&E, 200%)
Miii tén mau vang cho thdy s tham nhiém té bao viém quanh mach méau, miii tén trang cho thdy
vung hoai ti
Tac dung cai thién ton thuong gan ciia cao chiét ethanol duoc danh gia thong qua murc
d6 ctia mot s chi diu stress oxy hod bao gdm MDA, GSH va cytokin viém bao gdbm TNE-

o, IL-6 trong dich dong thé gan.
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Hinh 3.6. Tac dong ciia cao chiét ethanol trén cac chi s6 MDA, GSH, TNF-a va IL-6
trong dich dong thé gan sau 7 ngay diéu trj trén chudt ting glucose huyét bi STZ
(A) Ham leong chi ddu stress oxy héa (MDA va GSH) trong mé gan (Trung binh + SD,

n = 6), (B) Ham luong cytokin viém (TNF-o. va IL-6) trong mé gan (Trung binh £ SD,
n=3); ™p > 0,05, "p < 0,05 ~p <0,01va"p < 0,000] (Phép kiém Tukey)

Két qua & hinh 3.6 cho thay:

Ham lugng MDA gan & 16 bénh 1y cao hon dang ké so véi 16 sinh 1y (p < 0,01). Cao
chiét lidu 25 mg/kg lam giam khong dang ké ham lugng MDA gan so véi 16 bénh 1y (p >
0,05). Trong khi dé, cao chiét liéu 50 mg/kg va glibenclamid liéu 5 mg/kg 1am giam dang
ké ham luong MDA gan so véi 16 bénh 1y (p < 0,01 va p < 0,05).

Ham luong GSH gan & 16 bénh 1y thap hon dang ké so véi 16 sinh Iy (p < 0,0001).
Cao chiét lidu 25 mg/kg va glibenclamid liéu 5 mg/kg 1am ting dang ké ham lwong GSH
s0 v6i 16 bénh 1y (p<0,0001). Tuy nhién, 16 bénh Iy duoc diéu tri v6i cao chiét liéu 50 mg/kg
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c6 ham luong GSH thip hon dang ké so v6i 16 bénh 1y (p < 0,01) va so véi cac 16 bénh 1y

dugc diéu tri véi cao chiét lidu 25 mg/kg va glibenclamid lidu 5 mg/kg (p<0,0001).

Khéng co sy khac biét c6 ¥ nghia théng ké vé ham lugng TNF-a va IL-6 gan & 16
bénh 1y so vai 16 sinh 1y (p>0,05).

Nhu vy, cao chiét ethanol tir hat chudi c6 don c6 tac dung cai thién ton thuong gan

c6 thé théng qua co ché diéu hoa tinh trang stress oxy hoa.

3.1.4.2. Tac dung cdi thién tén thwong thdn cia cao chiét ethanol tir hat chudi ¢é don

trén chudt nhdt gdy ting glucose huyét béi streptozotocin

Téc dung cai thién chtc ning than cia cao chiét ethanol dugc danh gia thong qua

ndng do creatinin va BUN trong huyét thanh.
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Hinh 3.7. Tac dung cai thién ton thwong than cia cao chiét ethanol sau 7 ngay diéu tri

trén chudt ting glucose huyét boi STZ thong qua danh gia chi so creatinin va BUN
Trung binh = SD (n = 9); ™p > 0,05, “p < 0,05, “p < 0,01 va "p < 0,001

(Phép kiém Tukey (A) va Dunnett (B))

Két qua & hinh 3.7 cho thiy:

Nong d6 creatinin va BUN trong huyét thanh & 16 bénh 1y cao hon dang ké so véi 16

sinh ly (p < 0,01 va p < 0,001) v6i phan trim ting ndng do creatinin va BUN & 16 bénh 1y

tuong ung la 31,55% va 73,74% so vai 16 sinh ly.
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Cao chiét lidu 50 mg/kg va glibenclamid liéu 5 mg/kg 1am giam c6 ¥ nghia théng ké
noéng do creatinin huyét thanh (twong tmg 1a 17,90% va 21,21%) va BUN huyét thanh
(trong Gng 13 34,34% va 32,51%) so v&i 16 bénh 1y sau 7 ngay diéu tri. Cao chiét lidu 25
mg/kg khong 1am giam dang ké ndng do creatinin va BUN trong huyét thanh so v&i 16 bénh
ly (p > 0,05).

Nhu vay, cao chiét ethanol ¢ liéu 50 mg/kg c6 tac dung cai thién chirc ning than thong
qua giam ndng do creatinin va BUN trong huyét thanh trén mo hinh chudt gy ting glucose
huyét boi STZ.

Tac dung cai thién tén thuong thin ctia cao chiét ethanol duoc danh gia thong qua
quan sat cau tric mo hoc than bang nhuém H&E (Hinh 3.8). Két qua cho thiy khong phat
hién bat thudng trong ciu tric md than ¢ viing vo than & 16 sinh 1y va 16 bénh 1y dugc dicu
tri véi cao chiét liéu 50 mg/kg hoic glibenclamid lidu 5 mg/kg. Tuy nhién, cau trac mo than
cua 16 bénh ly va 16 bénh ly dugc diéu tri vi cao chiét lidu 25 mg/kg cho théiy mot sb hién
tugng nhu thadm nhap nhiéu lympho bao, twong bao trong mo k& va quanh dng than, bé than
kém rai rac c6 cac 6ng than bi pha huy, dong thoi thay d6i cau than bao gdm md rong mang
day cau than ¢ ving vo than. Cau tric mé than & ving tuy than va vung nhi than thi binh

thudng & tat ca cac 16 thir nghiém (Phu luc 18).
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Vo

Hinh 3.8. Hinh anh vi thé dai dién mé hoc viing vé thin sau 7 ngay diéu tri véi cao
chiét hat chudi cé don trén chudt ting glucose huyét béi STZ (H&E, 200x)
Miii tén mau vang cho thdy sw tham nhiém té bao viém, miii tén xanh cho thdy o6ng thin bi phd
iy, mili tén trdng cho thdy sy mé rong mang déay cdau than
Tac dung cai thién tén thuong thin cta cao chiét ethanol duoc danh gia thong qua
mirc do cia mot sd chi dau stress oxy hod bao gdm MDA, GSH va cytokin viém bao gom

TNF-a, IL-6 trong dich déng thé than.
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Hinh 3.9. Tac dong cia cao chiét ethanol trén céc chi s6 MDA, GSH, TNF-a va IL-6
trong dich dong thé than sau 7 ngay diéu tri trén chudt ting glucose huyét béi STZ
(A) Ham lwong chi dau stress oxy héa (MDA va GSH) trong mé thdn (Trung binh + SD, n = 6),
(B) Ham luwong cytokin viém (TNF-a va IL-6) trong mo than (Trung binh = SD, n = 3); ™p >
0,05, p < 0,05, ™p < 0,01 va ™""p < 0,0001 (Phép kiém Tukey)

Két qua & hinh 3.9 cho thay:

Ham luong MDA than ¢ 16 bénh 1y cao hon dang ké so véi 16 sinh Iy (p < 0,05).
Khong c6 su khac biét c6 y nghia théng ké vé ham luong MDA than & 16 bénh 1y duoc diéu
tri voi cao chiét lidu 25 mg/kg hodc glibenclamid lidu 5 mg/kg so v6i 16 bénh 1y (p > 0,05).
Trong khi dé, cao chiét lidu 50 mg/kg 1am giam déng ké ham lugng MDA théan so véi 16
bénh 1y (p < 0,05).

Khong c6 sy khac biét c6 ¥ nghia théng ké vé& ham lugng GSH, TNF-a va IL-6 than
016 bénh 1y so v6i 16 sinh 1y (p > 0,05).

Nhu vay, cao chiét ethanol tir hat chudi ¢6 don c6 tic dung cai thién ton thuong than
c6 thé thong qua co ché chdng peroxy hoa lipid mang té bao.
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3.2. Co ché tac dung ha glucose huyét ciia cao chiét ethanol va mét sé6 hep chat phan
lap tir hat chudi ¢é don trén cac mé hinh thuc nghiém
3.2.1. Co ché tac dung ha glucose huyét cia cao chiét ethanol tir hat chudi ¢é6 don
3.2.1.1. Co ché tac dung lam giaém hogc cham hdp thu glucose
3.2.1.1.1. TAc dung irc ché a-amylase va a-glucosidase ciia cao chiét ethanol
Tac dung lam giam hodc chim hip thu glucose cia cao chiét ethanol budc dau duoc
danh gia thong qua kha ning tc ché a-amylase va a-glucosidase in vitro.

Bang 3.3. Tac dung tic ché a-amylase caa cao chiét ethanol

Mau Phin trim tc ché (%) ICso
Néng dé (ngiml) |~ 62,5 125 250 500 750 (ug/mi)
. 1500+ 3774+ 5123+ 6950+ 8663

Cao chiet 3,37 5,78 4,32 2.29 548 | 22280
Nong @ (ug/ml) = 50 100 200 400 600
2099+ 3390+ 5344+ @ 6064+ @ 7074+
Acarbose 252 365 1,10 0.29 4gg | 20673

) ~ Trung binh £ SD (n = 3)
Két qua & bang 3.3 cho thay:

Cao chiét ethanol tir hat chudi ¢ don va acarbose c¢6 tac dung trc ché a-amylase véi
ICs0 tuong Ung 1a 222,80 va 206,73 ug/ml.

Bang 3.4. Tac dung tc ché a-glucosidase ciia cao chiét ethanol

Mau Phan trim e ché (%)
Nongdo o 4g 1,00 1,56 200 | 3125 = 625 Ic/:50|
\ 1 ) ) ) ) ) m

Caochibe | 1663% 3449% 5123+ | 5803 8016% 97,99t o

a0 chie 1,92 5,71 5,17 2,36 3,48 0,43 ’
Nong dg 93.75 187,5 375 750 1500

(Hg/ml)

2304+ 3670+ 4499+ 6419+ 7331+

Acarbose  / 4q 6.65 227 327 2 42 all,ri

’ _ Trung binh £ 8D (n = 3)
Két qua ¢ bang 3.4 cho thay:

Cao chiét ethanol tir hat chudi c6 don va acarbose c6 tac dung wrc ché a-glucosidase

v6i [Csp tuong ing 1a 1,58 va 411,77 pg/ml.
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Néng do glucose (mg/dl)

Mit khac, két qua & bang 3.3 va 3.4 ciing cho thiy cao chiét co tac dung trc ché a-
glucosidase dién hinh hon a-amylase va cao chiét c¢6 tac dung wrc ché a-glucosidase t6t hon
nhiéu so véi acarbose.
3.2.1.1.2. TAac dung irc ché hdp thu glucose ciia cao chiét ethanol trong thuc nghiém ex

vivo doan rugt non co lap

Tac dung lam giam hozc cham hap thu glucose cia cao chiét ethanol tir hat chubi co
don tiép tuc duoc dénh gia thong qua kha ning trc ché hip thu glucose qua doan rudt non

cO lap tir chudt ex vivo.

A B
300+ AAEE 6 — kR
— Chirng
250 ke ] = 54
== Caochiét25mg/ml § 3 ,_
200 . x 2
e == Caochiét50mgml 3 § 3
150 o '; @ *k
s E3 Phloridzin 50 uM 8 S 2 ns _|_
100 5 £ s 14
ns ns E n.%
plal 13 | ﬁ ° _-—
0 i lll -1 T T T T
! Ching 2,5 5,0  Phloridzin
-50 I I I Cao chiét (mg/ml)
Co Cum AC

Hinh 3.10. Tac dung trc ché hap thu glucose qua doan rudt non cd 1ap ex vivo cia cao
chiét ethanol tir hat chudi ¢é don
Trung binh + SD (n = 8); (4) Néong do glucose ciia dich cho vao long ruét ban dau (Co), ciia dich
trong tiii rudt sau khi 1t ruét 120 phiit (Cw) va dé chénh léch nong dg glucose truede va sau khi 1t rugt
(AC); (B) Tinh tham biéu kién (Papp); "p > 0,05, "p < 0,01 va """p < 0,0001 (Phép kiém Dunnett)

Két qua ¢ hinh 3.10 cho thay:

Sau khi u 120 phut, nong do glucose trong tui rudt ciia 16 chimg, 16 cao chiét 2,5
mg/ml va 16 phloridzin 50 uM déu ting so v6i ndng do glucose ban dau (Co), trong khi d6
nong do glucose trong tui rudt cia 16 cao chiét 5 mg/ml giam so véi ndng do glucose ban
dau. Nong do glucose & 16 cao chiét cac ndong d6 va 16 phloridzin thap hon so véi 16 ching

¢6 ¥ nghia thong ké (p < 0,0001).
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Tinh thdm biéu kién (Papp) & cac 16 thir nghiém déu giam dang ké so véi 16 chimg (p
< 0,0001). Kha ning trc ché su hip thu glucose cua cao chiét & ndong dé 5 mg/ml gin nhu
hoan toan; trong khi d6, kha ning trc ché cia cao chiét & ndng do 2,5 mg/ml va phloridzin
50 UM thap hon véi phan trim tc ché trong ung 14 86,10% va 67,91%.

Nhu vy, cao chiét ethanol tir hat chudi c¢6 don & cac nong do khao sat cé tac dung G
ché hip thu glucose qua rudt non cb 1ap.
3.2.1.2. Co ché tac dung kich thich té bao g tuy tiét insulin

Pé ching minh tic dung ha glucose huyét ciia cao chiét ethanol tir hat chudi c6 don
c6 lién quan dén tac dong kich thich té bao P tiét insulin hay khong, cac tiéu dao tuy tir
chudt nhat trang da duoc phéan lap. Két qua cho thdy da phéan lap duoc céac tiéu dao tuy chat
lugng dé tién hanh nghién ctru thong qua quan sat hinh thai tiéu dao dudi kinh hién vi, danh
gia do dic hiéu cua tiéu ddo bang nhudém dithizon va chirc ning tiét insulin cua té bao p
bang thir nghiém GSIS (Phu luc 19).
3.2.1.2.1. Tdc dung kich thich té bao B tuy tiét insulin cia cao chiét ethanol trén thuc

nghiém GSIS in vitro

Trong nghién ciru ndy, tac dong ciia cao chiét ethanol 1én kha nang sdng sot cia té
bao tiéu dao dugc danh gia bang thir nghiém MTT va kha nang kich thich té bao P tiéu dao
tuy tiét insulin dugc danh gia bang thtr nghiém GSIS.

Két qua & hinh 3.11 cho thay:

Hinh A cho thdy phan trim séng sot t& bao ¢ nhom tiéu ddo tuy duge xtr 1y véi cao
chiét & nong do tir 12,5 dén 50 pg/ml khong c6 sy khac biét so véi nhoém chimg (p>0,05).
Trong khi d6, phan traim séng sot té bao ¢ nhom tiéu dao tuy duge xt 1y véi cao chiét &
noéng d6 100 va 500 pg/ml cao hon ¢6 Y nghia thong ké so vi nhom ching (p<0,05).

Hinh B cho thay cao chiét & cac nong do khao sat (12,5 dén 100 pg/ml) khong thé hién
tac dong kich thich tiét insulin so v6i nhém chimg & diéu kién co ban (glucose 2,8 mM). O
diéu kién nay, ham lugng insulin & cac nhom dugce xir Iy voi cao chiét & cac ndong do khong
khac biét c6 ¥ nghia théng ké so véi nhom chimg (p > 0,05). O diéu kién kich thich (glucose
16,8 mM), ham luong insulin & cic nhom duoc xir Iy v6i cao chiét & ndng do 12,5, 25 va 100
ug/ml khong khac biét so vi nhom ching (p > 0,05). Trong khi d6, cao chiét & ndng do 50

pg/ml lam tang tiét insulin dang ké so véi nhom chimg (p < 0,05).
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Hinh C va D cho thiy glimepirid & ndng d6 10 uM khéng anh huong dang ké dén kha
ning song sot cia té bao tiéu dao (p > 0,05) va c6 kha ning kich thich tiét insulin & ca diéu

kién co ban va diéu kién kich thich (glucose 16,8 mM) (p < 0,05).
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Hinh 3.11. T4c dung lam ting tiét insulin ciia cao chiét ethanol trong thir nghi¢m
kich thich té bao p tiéu dao tuy bang glucose
Trung binh £ SD (n = 3); (4, C) Phan tram song sot té bao tiéu ddo khi dwoc xit Iy véi cao chiét
va glimepirid so véi doi chitng (DMSO 1%); (B, D) Mirc d¢ insulin dwoc gidi phdng tir tiéu ddo
khi dwoc xit Iy voi cao chiét va glimepirid so véi doi chitng (DMSO 0,2%) trong thir nghiém GSIS;
"sp > 0,05, "p < 0,05, ""p < 0,001 va ""p < 0,0001 (Phép kiém Tukey)

Nhu vdy, cao chiét & nong d6 50 pug/ml co tac dung 1am ting tiét insulin trong thir

*k*k

nghiém Kich thich té bao B tiéu dao tuy bang glucose (ndong d6 16,8 mM). Trong gidi han
cua luén an, tac dung kich thich té bao B tiét insulin cua cao chiét ethanol & néng do 50 va
100 pg/ml duogc tiép tuc nghién ctru trén thuc nghiém in vitro gay ton thuong tiéu dao tuy

bang streptozotocin.
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3.2.1.2.2. Tac dung kich thich té bdo P tuy tiét insulin ciia cao chiét ethanol trén thuc
nghiém in vitro gdy ton thuwong tiéu dao tuy bang streptozotocin
Tuong ty voi thye nghiém in vivo, STZ ciing dugc st dung lam tac nhan gy ton

thuong té bao B dao tuy dé nghién ctru tic dung kich thich té bao p dao tuy tiét insulin.
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Insulin
(Lan so v&i ching)

STZ5mM
DMSO DMSO Cao chiét Cao chiét Glimepirid
0,2% 0,2% 50 ug/ml 100 pg/ml 10 uM

Hinh 3.12. T4c dung kich thich té bao p tiéu dao tuy tiét insulin ciia cao chiét ethanol
trong thwe nghiém giy ton thwong tiéu dio tuy bing STZ
Trung binh + SD (n = 3); Mitc d¢ insulin dwoc giai phéng tir tiéu ddo tuy khi dwoc dong xir Iy véi
cao chiét/glimepirid va STZ sau khi duwoc kich thich boi glucose nong dg cao (16,8 mM);
nsp > 0,05, *p < 0,05, ™p < 0,01 va **p < 0,001 (Phép kiém Tukey)

Két qua & hinh 3.12 cho thay:

Ham luong insulin & nhom duoc xir 1y voi STZ & ndng do 5 mM thap hon dang ké so
v6i nhom ching (p < 0,01). Ham luong insulin & nhém dugce xt Iy véi cao chiét & nong do
50 pg/ml khong khac biét so vai nhom STZ (p > 0,05). Trong khi d6, ham lugng insulin &
nhoém duoc xir Iy voi cao chiét & ndng d6 100 pg/ml va glimepirid & néng d6 10 pM cao
hon dang ké so véi nhom STZ (p < 0,05 va p < 0,001).

Nhu vay, cao chiét & ndng d6 100 pg/ml co tac dung kich thich té bao p tiét insulin

trén thuc nghiém in vitro gay ton thuong dao tuy bang STZ.
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3.2.1.2.3. TA&c dung cdi thién nong dé insulin huyét ciia cao chiét ethanol trén mé hinh
chudt nhat trang gay tang glucose huyét boi streptozotocin
Nghién ctru dd chimg minh tac dung ha glucose huyét ctia cao chiét ethanol cé lién
quan dén tac dung kich thich t& bao B tiéu dao tuy tiét insulin trén mé hinh tiéu déo tuy
phan 1ap in vitro. Do dé, tac dung kich thich té bao B tuy tiét insulin ciia cao chiét ethanol
duoc tiép tuc nghién ctru trén mé hinh in vivo giy ting glucose huyét bang STZ.
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Hinh 3.13. Tac dung cai thién nong d$ insulin huyét va chirc ning té bao p ciia cao
chiét ethanol sau 7 ngay diéu trj trén chudt ting glucose huyét béi STZ
Trung binh = SD (n = 9); ™p > 0,05, “p < 0,05, “p < 0,01, “"p < 0,001 va “"p < 0,0001
(Phép kiém Tukey (A) va Dunnett (B))

Két qua ¢ hinh 3.13 cho thay:

Nong d6 insulin huyét & 16 bénh 1y thap hon dang ké so véi 16 sinh 1y (p < 0,0001)
v6i phan tram giam insulin huyét 1a 62,76% so voi 16 sinh 1y. Cao chiét ¢ liéu 25 va 50
mg/kg 1am ting dang ké nong d6 insulin huyét so véi 16 bénh ly (p < 0,05 va p < 0,001) sau
7 ngay diéu tri v6i phan tram ting insulin huyét so voi 16 bénh 1y twong ung 1a 75,83% va
93,74%. Glibenclamid liéu 5 mg/kg ciing thé hién tac dung twong tu v6i phan trim ting
insulin huyét 1a 74,22% so véi 16 bénh 1y (p < 0,05).

Chi s6 HOMA-B (chi sé danh gia chirc ning té bao B) & 16 bénh 1y thap hon dang ké
s0 v6i 16 sinh 1y (p < 0,0001). Chi s6 HOMA-B ¢ 16 chudt duge diéu tri v6i cao chiét liéu
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25 mg/kg va glibenclamid liéu 5 mg/kg khong khac biét c6 ¥ nghia thdng ké so voi 16 bénh
ly (p > 0,05). Trong khi dé, chi s6 HOMA-B ¢ 16 chudt dugc diéu tri voi cao chiét lidu 50
mg/kg cao hon c¢6 ¥ nghia thong ké so vai 16 bénh 1y (p < 0,01).

Nhu vay, cao chiét ¢ lidu 25 va 50 mg/kg co tac dung kich thich té bao B tuy tiét
insulin va cao chiét liéu 50 mg/kg c6 tac dung cai thién chirc ning tiét insulin cua té bao B
trén mo hinh chudt gy ting glucose huyét bang STZ.
3.2.1.3. Co ché tac dung bdo vé té bao tiéu ddo tuy
3.2.1.3.1. Co ché bdo vé chéng apoptosis té bao tiéu ddo tuy ciia cao chiét ethanol trén

thire nghiém in vitro gdy ton thuwong tiéu dao tuy bang streptozotocin

Tac dung kich thich té bao B tuy tiét insulin ctia cao chiét ethanol d3 dugc chirg minh.
Trén thuc nghiém in vitro gay ton thuong déo tuy bang STZ, cao chiét & ndong do 50 va 100
Hg/ml ¢ kha nang kich thich té bao P tiét insulin. Do d6, co ché tac dung bao vé té bao tiéu

dao ctia cao chiét ethanol ¢ cac nong d6 nay duoc tiép tuc nghién ctru.
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Hinh 3.14. Tac dung bio vé té bao tiéu dio tuy ciia cao chiét ethanol trong thue
nghi¢m giy ton thwong tiéu dio tuy bing STZ
Trung binh + SD (n = 3); “p < 0,01 va ™"p < 0,0001 (Phép kiém Tukey)
Két qua & hinh 3.14 cho thay:
STZ & néng d6 5 mM lam giam dang ké kha niang song sét ciia té bao tiéu dao tuy so

v6i nhom ching (p < 0,01). Cao chiét (50 va 100 pg/ml) va glimepirid (10 pM) 1am ting
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dang ké kha ning sdng sot cua té bao tiéu dao tuy so véi nhém STZ (p < 0,01 va p < 0,0001).
Két qua nay cho thiy cao chiét ethanol c6 kha ning bao vé té bao tiéu dao chdng lai doc
tinh ctia STZ. Do d6, co ché tac dung bao v¢ té bao tiéu déo tuy cua cao chiét duoc tiép tuc
nghién ctru thong qua su biéu hién ctia mot sb protein lién quan dén con dudng apoptosis

té bao bao gdbm Bax, Bcl-2, cleaved caspase-3 va PARP bang k§y thuat Western blot.
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Hinh 3.15. Tac dong ciia cao chiét ethanol 1én sw biéu hién ciia mdt s6 protein lién quan dén
con dudng tin hidu apoptosis trong thwe nghiém gay ton thwong ti¢u dio tuy bang STZ
Trung binh (n = 2)
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Két qua duoc thé hién ¢ hinh 3.15 khong dugc so sanh thng ké, co tinh cht dinh
tinh do ¢& mau thi nghiém nhoé (n = 2), cho thay:

Sau 24 gio tiép xtic véi tiéu dao tuy, STZ ¢ ndong d6 5 mM cé xu hudng 1am ting su
biéu hién cua Bax va Bcl-2 dan dén ty 16 Bax/Bcl-2 khéng thay d6i so véi nhom ching.
Cao chiét & ndng d6 100 pug/ml va glimepirid & nong d6 10 uM c¢6 xu hudng 1am ting su
biéu hién cua Bcl-2 so v6i nhém STZ. Cao chiét ¢ ndng do 100 pg/ml va glimepirid & ndng
d6 10 uM c6 xu hudng 1am giam su biéu hién ctia Bax va ty 18 Bax/Bcl-2 so vi nhém STZ.

Sau 24 gio tiép xtic voi tiéu dao tuy, STZ ¢ nong d6 5 mM cé xu hudng 1am ting sy
biéu hién cta cleaved caspase-3 va PARP so v&i nhom chimg. Cao chiét & nong d6 100
ng/ml va glimepirid ¢ ndong d6 10 pM ¢6 xu hudng lam giam su biéu hién cua cleaved
caspase-3 va PARP so vGi nhom STZ.

Nhu vay, cao chiét ethanol tir hat chudi ¢6 don thé hién xu hudng tac dung bao vé té
bao tiéu ddo tuy c6 thé thong qua co ché ngin chin qua trinh apoptosis té bao tiéu dao do
STZ gay ra thdng qua su biéu hién ctua mot sb protein lién quan dén con duong apoptosis
té bao bao gom Bax, cleaved caspase-3 va PARP.
3.2.1.3.2. Tac dung bdao vé cdu tric tiéu dao tuy cua cao chiét ethanol trén mé hinh chudt

gdy tang glucose huyét bang streptozotocin

Céc tac dong lién quan dén bao vé cdu tric tiéu dao tuy dong vai tro quan trong trong
cai thién tinh trang bénh DTD. Do d6, tic dong bao vé cau tric tiéu dao tuy cia cao chiét

ethanol dugc danh gia thong qua nhuém mé H&E.
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Hinh 3.16. Tac dung cai thién ciu tric dio tuy clia cao chiét ethanol sau 7 ngay diéu tri
trén chudt ting glucose huyét boi STZ
(A) Hinh anh vi thé dai dién mé hoc tuy chudt (Nhuom H&E, 200 %) véi tiéu ddo tuy Langerhans
(L), tuy ngoai tiét (EX), ong gian thiry (ID) va soi collagen (CF); (B, C) Kich thuéc va sé hrong
tiéu ddo tuy/lat cat (Trung binh £ SD, n = 6); ™p > 0,05, p < 0,05 va ™"p < 0,001
(Phép kiém Tukey)
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Két qua & hinh 3.16 cho thiy:

Dién tich va sb luong tiéu dao tuy & 16 bénh 1y thap hon dang ké so véi 16 sinh 1y (p
< 0,001 vap<0,05).

Dién tich va sb luong tiéu dao tuy ¢ 16 bénh ly duoc diéu tri voi cao chiét liéu 25
mg/kg va glibenclamid liéu 5 mg/kg khong c6 su khac biét c6 ¥ nghia thong ké véi 16 bénh
ly (p > 0,05).

Dién tich tiéu dao tuy ¢ 16 bénh 1y duoc diéu tri véi cao chiét liéu 50 mg/kg cao hon
khong dang ké so véi 16 bénh 1y (p > 0,05). Trong khi d6, s6 luong tiéu ddo tuy & 16 bénh
Iy dugc diéu tri voi cao chiét lidu 50 mg/kg cao hon ¢ ¥ nghia thong ké so vai 16 bénh 1y
(p < 0,05).

Nhu vay, cao chiét liéu 50 mg/kg c6 tic dung cai thién ton thuong tiéu dao tuy trén
mo hinh chudt gay ting glucose huyét bang STZ.
3.2.1.3.3. Co ché tic dung bdo vé chéng apoptosis té bao tuy ciia cao chiét ethanol trén

mé hinh chudt gay tang glucose huyét bang streptozotocin

Co ché tac dung bao vé tiéu dao tuy chdng apoptosis té bao cia cao chiét ethanol da
dugc so bo ching minh trong thuc nghiém in vitro gy tén thuong tiéu dao tuy bang STZ.
Tac dung kich thich té bao B tuy tiét insulin va cai thién ton thuong tiéu dao tuy cia cao
chiét ethanol ciing d3 dugc chirng minh trén mé hinh chudt giy tiang glucose huyét boi STZ.
Do d6, tic dung bao vé chdng apoptosis té bao tuy in vivo cta cao chiét ethanol tiép tuc
dugc nghién ctru trén mo hinh nay thong qua sy biéu hién ctia mét sb protein lién quan dén
con dudng tin hiéu apoptosis t& bao bao gom Bcl-2, Bax, cytochrom c, cleaved caspase-3
va PARP, con duong tin hiéu MAPK bao gom p-p38 MAPK, ERK1/2, p-AMPK va JNK1,
con duodng tin hiéu NF-kB bao gdm NF-kB p65 bang k¥ thuat Western blot.
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Hinh 3.17. Tac ddng ciia cao chiét ethanol 1én mirc @ biéu hién twong ddi ciia mot so

protein lién quan dén con dwdng tin hiéu apoptosis & mé tuy chudt ting glucose

huyét boi STZ sau 7 ngay diéu tri
Gli: Glibenclamid, Trung binh + SD (n = 3); "p > 0,05, “p < 0,05, “p < 0,01 va “"p < 0,001

(Phép kiém Tukey)
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Két qua & hinh 3.17 cho thiy:

Mirc d6 biéu hién cua Bcl-2, Bax, ty 1é Bax/Bcl-2 va cleaved caspase-3 ¢ 16 bénh 1y
khong c6 sy khac biét c6 y nghia théng ké so véi 16 sinh 1y (p > 0,05). Muc d6 biéu hién
ctia Bel-2 & cac 16 bénh 1y dugc diéu tri ¢6 xu hudng cao hon so vé6i 16 bénh 1y (p > 0,05).
Mirc d6 biéu hién cua Bax, ty 1é Bax/Bcl-2 va cleaved caspase-3 & cac 16 bénh 1y duogc diéu
tri c6 xu hudng thap hon so vé6i 16 bénh 1y (p > 0,05).

Mirc do biéu hién cua cytochrom ¢ ¢ 16 bénh 1y cao hon dang ké so véi 16 sinh 1y (p
<0,05). Cao chiét licu 25 mg/kg lam giam khong déang ké mirc do biéu hién cua cytochrom
¢ s0 voi 16 bénh 1y (p > 0,05); trong khi do, cao chiét lidu 50 mg/kg va glibenclamid liéu 5
mg/kg lam giam dang ké mirc do biéu hién ciia cytochrom ¢ so véi 16 bénh 1y (p < 0,05 va
p <0,01).

Mirc d6 biéu hién ctia PARP & 16 bénh 1y cao hon dang ké so v6i 16 sinh 1y (p < 0,01).
Murc d6 biéu hién cia PARP ¢ 16 bénh 1y dugc diéu tri vi cao chiét lidu 25 mg/kg khong
c6 su khac biét ¢ ¥ nghia thong ké so v6i 16 bénh 1y. Trong khi d0, cao chiét liéu 50 mg/kg
va glibenclamid liéu 5 mg/kg 1am giam dang ké mirc d6 biéu hién ctia PARP so véi 16 bénh
ly (p < 0,01). Pong thoi, mirc d6 biéu hién cua PARP & 16 bénh 1y duoc diéu tri voi cao
chiét lidu 50 mg/kg hoic glibenclamid lidu 5 mg/kg thap hon c6 ¥ nghia thdng ké so véi 16
bénh ly dugc diéu tri véi cao chiét lidu 25 mg/kg (p < 0,001).

Nhu vy, cao chiét ethanol tir hat chudi c¢6 don lidu 50 mg/kg thé hién xu hudng tac
dung bao vé tuy co thé théng qua co ché ngin chin qua trinh apoptosis t& bao tuy trén mo
hinh chudt gay ting glucose huyét bang STZ boi diéu chinh giam su biéu hién cia mot sb

protein lién quan dén apoptosis bao gom cytochrom ¢ va PARP.
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Hinh 3.18. T4ac ddng ciia cao chiét ethanol 1én mirc @ biéu hién twong ddi ciia mot so
protein lién quan dén con dwong tin hi¢u MAPK va NF-kB & md tuy chudt ting
glucose huyét béi STZ sau 7 ngay diéu tri
Gli: Glibenclamid, Trung binh + SD (n = 3); "p > 0,05, "p < 0,05, “p < 0,01 va "“p < 0,001
(Phép kiém Tukey)

Két qua ¢ hinh 3.18 cho thay:

Mirc do biéu hién ctia p-p38 MAPK ¢ 16 bénh Iy cao dang ké hon so véi 16 sinh 1y (p
< 0,05). Cao chiét lidu 25 va 50 mg/kg 1am giam khong dang ké mirc do biéu hién cua p-
p38 MAPK so v6i 16 bénh 1y (p > 0,05) nhung glibenclamid liéu 5 mg/kg lam giam dang
ké murc d6 biéu hién ciia p-p38 MAPK so vdi 16 bénh ly (p < 0,01).
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Mirc d6 biéu hién cua ERK1/2 ¢ 16 bénh 1y cao dang ké hon so véi 16 sinh 1y (p <
0,05). Mirc d¢ biéu hién cia ERK1/2 & céc 16 bénh 1y duge diéu tri khong co su khac biét
¢ ¥ nghia thong ké so vai 16 bénh 1y (p > 0,05).

Mirc d6 biéu hién cua JNK1 ¢ 16 bénh 1y cao hon khong dang ké so véi 16 sinh 1y (p
> 0,05). Mirc d6 biéu hién cia JNK1 ¢ 16 bénh 1y duoc diéu tri voi cao chiét lidu 25 mg/kg
khong c6 sy khac biét c6 ¥ nghia théng ké so v6i 16 bénh 1y. Trong khi d6, cao chiét licu
50 mg/kg va glibenclamid liéu 5 mg/kg lam giam dang ké mirc do biéu hién cia INK1 so
v6i 16 bénh 1y (p < 0,05 va p < 0,001). Pong thoi, mic d6 biéu hién ciia INK1 & 16 bénh 1y
dugc diéu tri véi glibenclamid 5 mg/kg thap hon c6 y nghia thong ké so v6i 16 bénh 1y duoc
diéu tri voi cao chiét liéu 25 mg/kg (p < 0,01).

Murc do biéu hién ciia p-AMPK & 16 bénh 1y cao hon khong dang ké so véi 16 sinh 1y
(p > 0,05). Cao chiét (25 va 50 mg/kg) va glibenclamid (5 mg/kg) lam giam khong dang ké
mitc do biéu hién p-AMPK so véi 16 bénh 1y (p > 0,05).

Mirc d6 biéu hién ctia NF-kB p65 & 16 bénh 1y cao hon dang ké so v6i 16 sinh 1y (p <
0,01). Mitc d6 biéu hién cua NF-kB p65 ¢ 16 bénh 1y dugc diéu tri v6i cao chiét lidu 25
mg/kg hoic glibenclamid liéu 5 mg/kg khong c6 su khac biét c6 y nghia théng ké so voi 16
bénh 1y (p > 0,05). Trong khi do, cao chiét lidu 50 mg/kg 1am giam dang ké mirc d6 biéu
hién ctia NF-kB p65 so véi 16 bénh 1y (p < 0,05).

Nhu vy, cao chiét ethanol tir hat chudi c¢6 don lidu 50 mg/kg thé hién xu hudng tac
dung bao vé tuy c6 thé thong qua co ché ngin chin con dudng tin hiéu MAPK va NF-«B
trén mo hinh chudt gay ting glucose huyét bang STZ bai diéu chinh giam sy biéu hién cua

mot s6 protein bao gom JNK1 va NF-kB p65.

95



3.2.1.3.4. Co ché tic dung cdi thién ton thuong oxy héa té bao tuy cia cao chiét ethanol
trén mé hinh chudt gdy ting glucose huyét bang streptozotocin
Tac dung cai thién t6n thuong tuy ciia cao chiét ethanol duoc danh gia thong qua mirc

d6 ctia c4c chi diu stress oxy hoa bao gdm MDA va GSH trong dich dong thé tuy.
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Hinh 3.19. Tac dung cai thién ton thwong oxy hoa té bao tuy ciia cao chiét ethanol
sau 7 ngay diéu tri trén chudt ting glucose huyét béi STZ
Trung binh = SD (n = 6); Ham luong MDA (4) va GSH (B) trong mé tuy,; "p > 0,05, "p < 0,05,
“p<0,01va™"p < 0,0001 (Phép kiém Tukey)

Két qua & hinh 3.19 cho thay:

Ham lugng MDA tuy ¢ 16 bénh 1y cao hon déng ké so véi 16 sinh 1y (p < 0,0001). Cao
chiét lidu 25 va 50 mg/kg lam giam dang ké ham luong MDA tuy so v6i 16 bénh 1y (p <
0,05 va p < 0,01). Trong khi dé, glibenclamid liéu 5 mg/kg lam giam khong dang ké ham
lrong MDA tuy so véi 16 bénh 1y (p > 0,05).

Ham luong GSH tuy & 16 bénh 1y thap hon khong dang ké so véi 16 sinh 1y (p > 0,05).
Ham luong GSH tuy & cac 16 bénh 1y dugc diéu tri khong co sy khac biét c6 ¥ nghia thong
ké so véi 16 bénh 1y (p > 0,05). L6 bénh Iy duoc diéu tri v6i cao chiét lidu 50 mg/kg c6 ham
lurgng GSH thap hon dang ké so véi cac 16 bénh 1y duoc diéu trj vi cao chiét liéu 25 mg/kg
va glibenclamid liéu 5 mg/kg (p < 0,05 va p < 0,01).

Nhu vay, cao chiét ethanol tir hat chudi ¢6 don c6 tic dung cai thién t6n thuong tuy

thong qua co ché chéng peroxy hoa lipid mang té bao.
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3.2.1.3.5. Co ché tdc dung cdi thién ton thwong do viém cia cao chiét ethanol trén mé hinh
chudt gdy ting glucose huyét bang streptozotocin
Tac dung cai thién ton thuong tuy ctia cao chiét ethanol duoc danh gia thong qua mirc

d6 ctia mot sd cytokin viém bao gdbm TNF-a va IL-6 trong dich dong thé tuy.
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Hinh 3.20. T4c dung cai thién ton thwong tuy do viém ciia cao chiét ethanol sau 7
ngay diéu trj trén chudt ting glucose huyét béi STZ
Trung binh £ SD (n = 3); Ham luong cytokin viém TNF-a (A) va IL-6 (B) trong mé tuy;,
"Sp > 0,05, "p < 0,05, “p < 0,01 va ""p < 0,001 (Phép kiém Tukey)

Két qua ¢ hinh 3.20 cho théy:

Ham luong TNF-a tuy ¢ 16 bénh 1y cao hon dang ké so véi 16 sinh Iy (p < 0,05). Cao
chiét lidu 25 mg/kg lam giam khong dang ké ham lugng TNF-a tuy so véi 16 bénh 1y (p >
0,05). Trong khi dé, cao chiét liéu 50 mg/kg va glibenclamid liéu 5 mg/kg lam giam dang
ké ham luong TNF-a tuy so véi 16 bénh 1y (p < 0,01).

Ham lugng IL-6 tuy & 16 bénh 1y cao hon dang ké so véi 16 sinh 1y (p < 0,05). Cao
chiét (25 va 50 mg/kg) va glibenclamid (5 mg/kg) déu lam giam dang ké ham luong IL-6
tuy so voi 16 bénh 1y (p < 0,05, p < 0,001 va p <0,01).

Nhu vay, cao chiét ethanol tir hat chubi ¢6 don c6 tic dung cai thién t6n thuong tuy

thong qua co ché chong viém.
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3.2.1.4. Co ché tac dung lam ting dé nhay véi insulin
3.2.1.4.1. T&c dung irc ché PTPIB ciia cao chiét ethanol
Tac dung @c ché PTP1B in vitro cta cao chiét ethanol dugc danh gia dé so bo tim

hiéu co ché tac dung cua cao chiét ethanol tir hat chudi c6 don.
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Hinh 3.21. T4c dung trc ché PTP1B in vitro ciia cao chiét ethanol

Trung binh £ SD (n = 3); ™p < 0,01, ™p < 0,001 va "™"p < 0,0001 (Phép kiém Tukey)

Két qua ¢ hinh 3.21 cho théy:

Cao chiét & cac nong do khao sat (1,25; 2,5 va 10 ug/ml) va acid ursolic (20 pM) déu
c6 tac dung trc ché PTP1B in vitro. Cao chiét & nong do tir 1,25 dén 10 pg/ml trc ché hon
50% hoat dong PTP1B nén gia tri ICso ctia cao chiét ¢6 thé nhé hon 1,25 pg/ml trong khi
gia tri ICsp ctia acid ursolic 1a 3,70 uM (twong duong 1,69 pug/ml) (Bang 3.6).

3.2.1.4.2. T&c dung hoat héa AMPK ¢ gan cia cao chiét ethanol

Tac dung hoat hoA AMPK & gan cta cao chiét ethanol duoc danh gia trén mé hinh
chudt giy ting glucose huyét bai STZ thong qua mirc d6 biéu hién ctia p-AMPK & gan
bang k¥ thuat Western blot.
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Hinh 3.22. T4ac ddng ciia cao chiét ethanol 1én su biéu hién ciia p-AMPK ¢ md gan
chudt ting glucose huyét béi STZ sau 7 ngay diéu tri
Gli: Glibenclamid, Trung binh £ SD (n = 3); (A) Hinh anh dai dién cua cdc dai protein dwoc
phan tich bang Western blot, (B) Mitc do biéu hién twong doi ciia p-AMPK; "p < 0,05, ™p < 0,01
va ""p < 0,0001 (Phép kiém Tukey)

Két qua ¢ hinh 3.22 cho thay:

Mirc d6 biéu hién ctia p-AMPK ¢ 16 bénh 1y thdp hon dang ké so véi 16 sinh 1y (p <
0,05). Cao chiét (25 va 50 mg/kg) va glibenclamid (5 mg/kg) déu lam ting dang ké mirc d6
biéu hién cua p-AMPK so véi 16 bénh 1y. Mat khac, muc do biéu hién cua p-AMPK ¢ 16
bénh 1y duoc diéu tri véi cao chiét liéu 25 mg/kg cao hon c6 y nghia théng ké so vai 16
bénh 1y dugc diéu tri vi cao chiét lidu 50 mg/kg hodc glibenclamid liéu 5 mg/kg (p < 0,05
vap < 0,01).

Nhu vay, cao chiét ethanol tir hat chudi c6 don c6 tac dung hoat hoa AMPK & gan
trén mo hinh chudt gy ting glucose huyét bi STZ.

3.2.2. Co ché tac dung ha glucose huyét ciia mét sé6 hop chat dwgc phan lap tir hat
chudi co don

Dé xac dinh thanh phan hoa hoc c6 thé gop phan vao tac dung ha glucose huyét ciia
cao chiét ethanol tir hat chudi c6 don. Mot sé hop chat duoc phan lap tir hat chudi c6 don
da duogc sang loc tac dung e ché a-glucosidase in vitro. Cac hop chat da dugc phan 1ap tir
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phan doan ethyl acetat (phdn doan c6 khdi lugng cao nhit) bao gdém afzelechin,
coniferaldehyd, daucosterol, 4-hydroxybenzaldehyd, sinapaldehyd va acid trans-cinnamic.
Két qua cho thay afzelechin va coniferaldehyd co tac dung trc ché a-glucosidase in vitro
cao hon so v6i cac hop chat con lai (Phu Iuc 3). Do d6, hai hop chit dugc phan 1ap tir hat
chubi c6 don bao gdm afzelechin va coniferaldehyd c6 hién dién trong cao chiét ethanol
duge nghién ciru mot sb tac dung sinh hoc in vitro bao gom tre ché a-glucosidase, kich thich
té bao P tuy tiét insulin va trc ché PTP1B.
3.2.2.1. Co ché tac dung 1am chgm hdp thu glucid cia afzelechin va coniferaldehyd

Tac dung lam cham hap thu glucid cta afzelechin va coniferaldehyd dwoc dénh gia
théng qua kha ning tc ché a-glucosidase in vitro.

Bang 3.5. Tac dung tic ché a-glucosidase cia afzelechin va coniferaldehyd
tir hat chudi c6 don
Hop chat Phén trim e ché (%) 1Cs0
Nong do (UM) 45,58 91,15 182,30 364,60 = 546,91 (LM)
Afzelechin 17,51 + 27,05 + 48,42 + 79,53+ 9168+ 184,63+
2,86 3,65 3,41 5,08 3,85 571
Nong do (UM) 17,54 35,08 70,15 140,31 280,62
Coniferaldehyd 9,38 + 29,99 + 64,19 + 90,72+ 97,11+ 5284+
2,88 4,14 4,54 0,54 0,16 1,63
Nong do (uM) 145,21 290,43 580,85 = 1161,70 2323,41
23,04+ 36,70+ 44,99 + 64,19+ 7331+ 637,80
4,48 6,65 2,27 3,27 2,42 78,19
Trung binh £ SD (n = 3)
Két qua & bang 3.5 cho thay:

Acarbose

Afzelechin va coniferaldehyd c6 tac dung tc ché a-glucosidase véi ICso twong tmg 1a
184,63 va 52,84 uM so voi ICso ctia acarbose 1a 637,80 + 78,19 uM. Nhu vay, coniferaldehyd
c6 tac dung trc ché a-glucosidase tot hon so véi afzelechin va acarbose.

Bén canh do, phan tich 1ap ghép phan tir in silico ciing cho thy tac dung, vi tri va loai
tuong tac trc ché a-glucosidase cuia afzelechin, coniferaldehyd va acarbose. Két hop két qua
phan tich CNNscore va 4i luc t6i thiéu co thé thiy acarbose c6 tac dung thap hon afzelechin va
coniferaldehyd, diéu nay twong dong véi két qua thuc nghiém in vitro. Tuy nhién, dya trén
CNNscore va i luc toi thiéu chua thé két luan duogc tic dung cua coniferaldehyd t6t hon
afzelechin nhu két qua thu dugc & thuc nghiém in vitro, diéu nay c6 thé lién quan dén cau trac

protein maltase dugc su dung trong phan tich in silico (Phu luc 20).
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3.2.2.2. Co ché tac dung kich thich té bao p tiéu ddo tuy tiét insulin cia afzelechin va
coniferaldehyd
Tac dong cua afzelechin va coniferaldehyd 1én kha ning séng sot cia té bao tiéu dao duoc
danh gia bang thir nghiém MTT va kha ning kich thich té bao B tiéu ddo tiét insulin dugc danh
gia bang thtr nghiém GSIS.

A B 3 2,8mM glucose B 16,8 mM glucose
150 1.5+ .

o 1.0 /= ll ‘

H
o
T

Phan tram sdng sot
(% so v&i chirng)
Insulin
(Lan so v&i chirng)

50 0.5
0 T T T T 0.0 T T T T T
DMSO125 25 50 100 500 DMSO 125 25 50 100 DMSO125 25 50 100
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Hinh 3.23. T4c dung lam tiing tiét insulin ciia afzelechin va coniferaldehyd tir hat
chuoi co don trong thir nghiém kich thich té bao p tiéu dio tuy bang glucose
Trung binh + SD (n = 3); (4, C) Phan tram séng sot té bao tiéu dao khi dwoc xir 1y véi afzelechin va
coniferaldehyd so véi doi chirng (DMSO 1%), (B, D) Mirc d¢ insulin dwoc gidi phéng tir tiéu ddo
khi dwegre xir Iy voi afzelechin va coniferaldehyd so vdi doi chirng (DMSO 0,2%) trong thir nghiém
GSIS; "™p > 0,05, "p < 0,05 va """p < 0,0001 (Phép kiém Tukey)

Két qua ¢ hinh 3.23 cho thay:
Hinh A cho thiy afzelechin & ndng d¢ tir 12,5 dén 500 uM khéng 1am anh huong dang

ké dén kha ning sdng sot ctia té bao tiéu dao so v6i nhém ching (p > 0,05).
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Hinh B cho thay afzelechin & cac ndng d6 khao sat (12,5 dén 100 pg/ml) khong thé
hién tac dong kich thich tiét insulin so v6i nhom chimg & diéu kién co ban (glucose 2.8
mM). O diéu kién nay, ham luong insulin & nhom duoc xur 1y v6i afzelechin & cac nong do
khong khac biét dang ké so v6i nhom chimg (p > 0,05). O diéu kién kich thich (glucose
16,8 mM), ham luong insulin & nhom duoc xu 1y véi afzelechin & cac nong d6 12,5, 25 va
50 uM khéng khéc biét dang ké so véi nhém chimg (p > 0,05). Trong khi d6, afzelechin &
noéng d6 100 pg/ml lam tang tiét insulin dang ké so véi nhom ching (p < 0,05).

Hinh C cho that coniferaldehyd ¢ ndng do tir 12,5 dén 100 uM khdng anh hudng déng
ké dén kha ning sdng sot ciia té bao tiéu dao so véi nhom chimg (p > 0,05). Coniferaldehyd
& ndng do 500 pM lam giam dang ké phan traim sdng sot té bao tiéu dao so voi nhom ching
(p < 0,0001).

Hinh D cho thay coniferaldehyd ¢ cac ndng do khao sat (12,5 dén 100 pg/ml) khong
thé hién tac dong kich thich tiét insulin so v&i nhom chimg & diéu kién co ban (glucose 2,8
mM). O diéu kién nay, ham luong insulin & nhom duge xtr 1y vai coniferaldehyd ¢ cac
noéng do khao sat khong khac biét so véi nhom chimg (p > 0,05). O diéu kién kich thich
(glucose 16,8 mM), ham luong insulin & nhom duoc xtr 1y v6i coniferaldehyd & cac nong
d6 12,5, 25 va 50 UM khong khéc biét dang ké so v6i nhom chimg (p > 0,05). Trong khi
d6, coniferaldehyd ¢ nong d6 100 pg/ml lam ting tiét insulin ddng ké so véi nhom ching
(p <0,05).

Nhu vay, afzelechin va coniferaldehyd & nong do 100 uM c6 tac dung lam ting tiét
insulin & té bao P tiéu dao tuy phan 1ap tir chudt nhat trang khi dwoc kich thich & ndng d6
glucose cao (16,8 mM). Tac dung kich thich té bao B tiéu dao tuy tiét insulin cta afzelechin
va coniferaldehyd ¢ ndng d6 50 va 100 pM dugc tiép tuc nghién ctru trén mo hinh tiéu dao

tuy phan lap gay ton thuong bdi streptozotocin.
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Hinh 3.24. Tac dung kich thich té bao p ddo tuy tiét insulin ciia afzelechin va
coniferaldehyd tir hat chudi c6 don trong thwe nghiém giy ton thwong dio tuy bang STZ
Trung binh + SD (n = 3); Mitc dé insulin dwoc giai phong tir tiéu ddo khi dwege dong xir 1y véi
afzelechin (AZC)/coniferaldehyd (CFA)/glimepirid (GLI) va STZ sau khi dwcoc kich thich boi glucose
nong dé cao (16,8 mM); "™p > 0,05, “p < 0,05, “p < 0,01 va ""p < 0,001 (Phép kiém Tukey)

Két qua & hinh 3.24 cho thay:

Ham lugng insulin & nhém duoc xt Iy v6i STZ & nong d6 5 mM thap hon ¢ ¥ nghia
théng ké so v&i nhom chung (p < 0,001). Ham luwong insulin & nhém duoc xtr 1y véi
afzelechin hodc coniferaldehyd ¢ ndng do 50 UM cao hon khong dang ké so v6i nhém STZ
(p > 0,05). Trong khi do, ham luong insulin & nhom dugc xt 1y vdi afzelechin hodc
coniferaldehyd ¢ nong d6 100 uM hoic glimepirid & nong d6 10 pM cao hon dang ké so
véi nhoém STZ (p < 0,05, p < 0,05 va p <0,01).

Nhu vay, afzelechin va coniferaldehyd & nong d6 100 uM c6 tac dung kich thich té
bao B tiéu dao tiét insulin trén mo hinh tiéu dao tuy phan 1ap gay ton thuong bang STZ.

Bén canh d6, phan tich 1ap ghép phén t in silico ciing cho thay tac dung, vi tri va loai
tuong tac e ché kénh Kate cta afzelechin, coniferaldehyd va glimepirid. Két hop két qua
phan tich &i luc téi thiéu co thé thay mirc d6 trc ché kénh Kate theo thi tu 13 glimepirid >
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afzelechin > coniferaldehyd (Phu Iuc 20), diéu nay kha twong dong vai két qua thire nghiém

in vitro. Nhu vay, tic dung kich thich té bao P tiéu dao tiét insulin cua afzelechin va

coniferaldehyd c6 thé thong qua co ché du doan 13 gin va tc ché kénh Kate.

3.2.2.3. Tac dung bdo vé té bao tiéu ddio tuy ciia afzelechin va coniferaldehyd
Afzelechin va coniferaldehyd c6 tac dung kich thich té bao B tiéu dao tuy tiét insulin

trén thuc nghiém in vitro gay tén thuong dao tuy bang STZ. Do d6, tac dung bao vé té bao

tiéu dao tuy hai hop chat nay duoc tiép tuc nghién ctru.
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Hinh 3.25. Tac dung bao vé té bao tiéu dio ciia afzelechin va coniferaldehyd tir hat
chudi ¢6 don trong thwe nghiém giy ton thwong dao tuy bang STZ
Afzelechin (AZC), Coniferaldehyd (CFA), Glimepirid (GLI); Trung binh £ SD (n = 3); "p > 0,05,
"0 < 0,05, “p < 0,01va™"p < 0,0001 (Phép kiém Tukey)

Két qua & hinh 3.25 cho thay:

STZ & ndéng do 5 mM 1am giam dang ké phan trim sdng sot ciia té bao tiéu dao so véi
nhom chimg (p < 0,01). Afzelechin va coniferaldehyd ¢ nong d6 50 pM khéng lam ting
dang ké phan trim séng sot cta té bao tiéu dao so v6i nhom STZ (p > 0,05). Trong khi do,
afzelechin va coniferaldehyd & néng do 100 uM va glimepirid & néng do 10 pM lam ting
dang ké phan tram song sot cua té bao tiéu dao so voi nhém STZ (p < 0,05, p < 0,05 va p <
0,0001). Két qua nay cho thiy afzelechin va coniferaldehyd c6 kha ning bao vé té bao tiéu

dao chéng lai doc tinh cua STZ.
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3.2.2.4. Co ché tac dung lam ting d¢ nhay véi insulin cia afzelechin va coniferaldehyd

Tac dung lam ting d6 nhay véi insulin cua afzelechin va coniferaldehyd buéc dau

dugc danh gia thdng qua kha nang e ché PTP1B in vitro.

Bing 3.6. Tac dung ic ché PTP1B cia afzelechin va coniferaldehyd tir hat chudi ¢6 don

Hop chat Phin trim tc ché (%) I1Cs0
Nong dé (uM) 1,25 2,5 5,0 10,0 20,0 (LM)
26,82+ 3415+ 41,00+ 5293+ 68,55+ 7,58 £
Afzelechin
2,73 4,76 3,94 1,99 3,58 1,53
Nong do (uM) 0,625 2,5 10,0 20,0
15,73+ 21,89+ 57,68+ 94,57 + 8,39 £
Coniferaldehyd
1,95 4,11 3,25 3,05 1,42
Nong dé (uM) 1,25 2,5 5,0 10,0 20,0
23,04+ 3556+ 60,06+ 8381+ 9347+ 3,70 £
Acid ursolic
4,30 2,54 1,80 5,68 0,44 0,34

Trung binh £ SD (n = 3)

Két qua & bang 3.6 cho thiy:

Afzelechin va coniferaldehyd c6 tac dung trc ché PTP1B véi ICso twong tmg 1a 7,58
va 8,39 UM so vdi ICso cua acid ursolic 1a 3,70 M.

Bén canh d6, phan tich 1ap ghép phén tt in silico ciing cho thay tac dung, vi tri va loai
tuong tac e ché PTP1B cua afzelechin, coniferaldehyd va acid ursolic. Két hop két qua
phan tich CNNscore va ai luc ti thiéu c6 thé thay acid ursolic c¢6 tac dung cao hon
afzelechin va coniferaldehyd. Tuy nhién, dwa trén CNNscore va &i luc tdi thiéu chua thé
két luan duoc tic dung cua coniferaldehyd cao hay thap hon afzelechin (Phu luc 20), diéu

nay kha tuong dong voi két qua thuc nghiém in vitro.
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CHUONG 4. BAN LUAN

Ho Chubi (Musaceae) bao gom 3 chi Musa, Ensete va Musella; trong d6, phan 16n cac
loai thuoc chi Musa (khoang 70 loai), 7 loai thudoc chi Ensete va chi c6 mot loai thude chi
Musella [151]. Tai Viét Nam, chi Ensete c6 ba lodi bao gébm Ensete glaucum (Roxb.)
Cheesman, Ensete superbum (Roxb.) Cheesman va Ensete lecongkietii Luu, N.L.Vu &
Q.D.Nguyen. Loai Ensete glaucum (Roxb.) Cheesman véi tén thuong goi 1a chudi c6 don,
chudi mé coi, chudi tuyét hay chudi hoa sen [12, 152]. Theo kinh nghiém déan gian, hat chudi
cd don dugc dung dé chira soi tiét niéu, dau nhie xwong khop, dai thao duong, tiéu gat, phu
né, di tmg da, tdo bon, mun nhot. Tai thoi diém bat dau thyc hién dé tai, chwa co cong bd khoa
hoc vé thanh phén hoéa hoc va tac dung sinh hoc cua hat chudi ¢6 don [5]. Do d6, mot s6 thir
nghiém sinh hoc in vitro da dugc thuc hién dé sang loc tac dung cua hat chudi ¢6 don dinh
hudng theo kinh nghiém dan gian nhu e ché a-amylase, e ché a-glucosidase, trc ché hinh
thanh soi tiét niéu, e ché xanthin oxidase, khang oxy hda, khang khuén, khang viém. Két qua
cho thiy hat chudi c6 don 1a ddi tuong tiém ning dé tiép can nghién ctru theo hudng hd trg
diéu tri PTD. Theo huéng hd tro diéu tri PTD, hat cua loai E. superbum ciing dugc cong bd
c6 tac dung e ché a-glucosidase, bao vé té bao B, khang oxy hoa [9], cai thién chirc ning than
do BTD [31].

Dé c6 nhitng minh chtng khoa hoc cho viéc st dung hat chudi ¢6 don trong chira bénh
DTD theo kinh nghiém déan gian cling nhu dinh hudng Gng dung dugc liéu nay lam nguyén
liéu lam thudc hd tro diéu tri DTD trong tuong lai, viéc nghién cuu vé thanh phén hoa hoc, tac
dung dugc ly va lam 10 co ché tac dung cua duogc li¢u nay la can thiét. Chinh vi vay, dé tai nay
da danh gia tac dung ha glucose huyét, cai thién ton thwong gan va than trong diéu kién ting
glucose huyét ctia cao chiét ethanol tir hat chudi c6 don; déng thoi, xac dinh co ché tac dung
ha glucose huyét va thanh phan héa hoc gop phan vao tac dung ha glucose huyét cua cao chiét
ethanol tir hat chudi c6 don.

4.1. Téac dung ha glucose huyét va cac tac dung lién quan cia cao chiét ethanol tir hat
chudi ¢é don trén mé hinh giy ting glucose huyét thuc nghiém
4.1.1. Téac dung ha glucose huyét ciia cao chiét ethanol bang nghiém phap dung nap
glucose duong udng

Nghiém phap dung nap glucose duong udng (OGTT) 1a mot trong nhing thir nghiém duoc
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su dung dé chan doén tién DTD va PTD trén nguoi. Trén dong vat, thir nghiém nay dugc thuc
hién twong d6i nhanh va ré tién dé do kha nang st dung glucose cua co thé thong qua xac dinh
ndng d6 glucose huyét va dién tich dudi duong cong cta glucose (AUC glucose, chi sé duoc
str dung rong rai dé danh gia hiéu qua ctia thude kiém soat ting glucose huyét sau bita an [153])
trong mot khoang thoi gian nhat dinh. O co dia chudt binh thudng, nong do glucose huyét s&
tr¢ lai binh thuong sau 2 gio dung nap glucose bang dudng udng, mot thudc cé tac dung cai
thién kha ning dung nap glucose s& lam cho nong d6 glucose huyét giam nhanh hon [154]. Do
d6, OGTT trén chudt binh thuong duoc ap dung dé tham do liéu cao chiét ¢ tic dung chong
tang glucose huyét. Két qua nghién ciru cho thay cao chiét ethanol lidu 12,5 va 25 mg/kg c6
tac dung lam giam dang ké ndng do glucose huyét (>30%) so v6i 16 ching ¢ thoi diém sau 30
va 60 phut dung nap glucose. AUC glucose & 16 chudt duoc udng cao chiét lidu 12,5 va 25
mg/kg cling giam 13 rét so v6i 16 ching. Tuy nhién, khi lidu cao chiét ting 1én 50 mg/kg thi
mirc d6 1am giam glucose huyét va AUC glucose giam. Diéu nay chua thé giai thich 1 rang do
chua 6 nhitng dit liéu khoa hoc trudc d6 vé cac tac dung lién quan dén dai thao duong cua cao
chiét tir hat chudi c6 don. Tuy nhién, dwa vao két qua danh gia kha ning kich thich té bao p tuy
tiét insulin ctia cao chiét ethanol trén thuc nghiém in vitro GSIS (Hinh 3.11B) cho thiy khi
tang nong do cao chiét 1én 100 pg/ml thi mic do insulin dugc tiét ra giam so véi ndng do 50
ug/ml. Piéu nay c6 thé cho thiy khi ting lidu cao chiét thi luong insulin tiét ra giam dan dén
tac dung ha glucose huyét ciia cao chiét ethanol da giam trong thir nghiém OGTT trén chudt
binh thuong. Tuy nhién, trong gidi han cta luan an chua rd nguyén nhan cia hién tugng nay.
OGTT la mot thyc nghiém mo phong tinh trang ting glucose huyét sau an va dugc ding
dé danh gia mirc 6 hip thu glucose vao té bao. Co thé co nhiéu cach thirc dé dap ung vai tinh
trang ndy gitip kiém soat tang glucose huyét sau in, chang han nhu tang tiét insulin tir té bao B
tuy, tang tong hop va tiét amylin (mot hormon dong tiét cung véi insulin tir té bao p tuy, hiép
déng v6i insulin 1am gidm glucose huyét), tac dung incretin (hormon & rudt bao gém GLP-1
va GIP c6 tac dung tang tiét insulin sau an khi glucose huyét tang, giam tiét glucagon & té bao
o tuy), tang hap thu glucose vao té bao dich,... Chinh vi vy, thir nghiém nay ciing c6 thé cho
phép nhan dinh dugc muc do tiét insulin cua té bao Bva dé khang insulin nén thuong dugc st
dung dé chan doan tién DTD va BPTD. Trong luin an, glibenclamid dugc str dung lam chimg
duong c6 tac dung 1am giam glucose huyét theo co ché kich thich té bao B tuy tiét insulin. Tir

két qua nghién ctru cho thay cao chiét ethanol tir hat chudi c6 don c6 tac dung lam giam glucose
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huyét trong thir nghiém OGTT c6 thé du doan thong qua mot hodc mot sé tic dong nhu da dé
cap o trén, dé co nhimg nhan dinh chinh xac hon thi thir nghiém tac dung trén mé hinh ting
glucose huyét va nghién ctru co ché tac dung ha glucose huyét ctia cao chiét ethanol tir hat
chubi c6 don 14 can thiét.

Trén dong vat binh thuong, mot thude ¢o tac dung lam giam ndng d6 glucose huyét co
thé thong qua nhiéu tac dong nhu kich thich té bao p tuy tiét insulin, 1am cham/giam qua trinh
hap thu glucid, ting d6 nhay cam cta té bao dich véi insulin,... Nhimg thude c¢é tac dung kich
thich t& B tuy tiét insulin khong chi c6 tac dung ha glucose huyét & dong vat binh thudng ma
con c6 thé tiém an nguy co giy ha glucose huyét qua mirc khi kich thich B tuy tiét qua nhiéu
insulin. Trong khi d6, d6i véi thudc chi 1am chdm/giam qué trinh hap thu glucid hay ting d6
nhay cam cua té bao dich véi insulin thudng khong giy ha glucose huyét ¢ dong vét binh
thuong. Néu mot thude c6 cac tic dong phdi hop din dén ha glucose huyét thi nguy co giy ha
glucose huyét qua murc s& cao hon, khi d6 cac nghién ctru vé khoang tri liéu va tac dung phu
can duoc tién hanh. Tuy nhién, két qua cta nghién ctru trén chudt binh thudng ciing cho thiy
cao chiét & liéu 25 va 50 mg/kg khong anh hudng dang ké dén ndng do glucose huyét va thé
trong chudt sau 7 ngay udng (Phu luc 21), cho thay cao chiét ethanol ¢ liéu khao sat cé thé
khong anh huéng dén cin bang ndi moi glucose & co dia chudt co ndng do glucose huyét binh
thuong. Piéu nay ciing c6 thé duogc giai thich mot phan bang két qua trong thuc nghiém in vitro
trén tiéu dao tuy c6 1ap (Hinh 3.11), cho thiy cao chiét ethanol khong 1am anh hudng dén
luong insulin dugc tiét ra & diéu kién glucose binh thuong so vi nhoém chimg.

4.1.2. Mb hinh chudt gay ting glucose huyét béi STZ va tac dung ha glucose huyét
ctia cao chiét ethanol tir hat chudi ¢é don

Streptozotocin (STZ) 1a tic nhan dugc sir dung phd bién dé gay tinh trang dai thio duong
trén mot sd loai dong vat do c6 doc tinh cao va chon loc ddi vai té bao B tuy thong qua cac co
ché bao gdm sy methyl héa DNA, san sinh NO va ROS, hau qua 13 gay ra tinh trang ting
glucose huyét [155],[109]. STZ liéu cao 150-200 mg/Kkg (i.p. hodc i.v.) duoc bao cdo co thé
gdy mo hinh DTD tuyp 1 trén chudt nhat ching Swiss hoic BALB/c [156]; tuy nhién, bang
chtng thyc nghiém gan day cho thdy rang STZ liéu cao chua dap ing dugc tinh trang DTD
tuyp 1. Chudt nhit chung BALB/c dugc tiém (i.p.) STZ liéu 300 va 400 mg/kg tao dugc mod
hinh TP tuyp 1 hiéu qua (glucose > 300 mg/dl va C-peptid < 0,6 ng/ml, tirc c6 thé di pha huy
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hon 90% khdi lwong t& bao B tuy) nhung ty 1é tir vong 1a 100% nén khong thé ap dung dé
nghién ctru. Dung liéu thip hon (140-200 mg/kg) gy ra ting glucose huyét kéo dai hon ba
ngay nhung néng do C-peptid khong du thap dé chan doan 1a DTD tuyp 1. Nhu vay, ¢ cac liéu
nay khong pha hity hoan toan té bao B tuyén tuy (ndng do C-peptid > 0,6 ng/ml) nén khéng c6
kha ning gay ra dugc mo hinh bat chude TP tuyp 1 [116]. Pong thoi, ciing chua c6 minh
chtng diy du nao cho rang STZ lidu cao co thé gay ra tinh trang dé khang insulin twong ty nhu
DTPD tuyp 2. Mic du vay, STZ van la tic nhan duoc lya chon phd bién dé gdy mé hinh DTD
Vi ¢6 thé gdy ra tinh trang ting glucose huyét. Cac két qua nghién ctru trude day ciing cho thy
STZ 1a tac nhan c6 thé gy ra tinh trang ting glucose huyét 6n dinh kéo dai cho phép nghién
ctru tac dung va co ché ha glucose huyét cia mot tic nhan khi sir dung trong thoi gian dai.
Chang han nhu, STZ liéu duy nhit 200 mg/kg (i.p.) lam ting glucose huyét trén 400 mg/dl sau
1-4 tuan tiém trén chung chudt nhit C57BL/6J [157], STZ liéu duy nhat 200 mg/kg (i.p.) lam
tang glucose huyét trén 500 mg/dl sau 3 tuan tiém trén ching chudt nhit C57BL/6 [158], STZ
liéu duy nhat 160 mg/kg (i.p.) 1am ting glucose huyét trén 300 mg/dl sau 3 tuan tiém trén chung
chudt nhat BALB/c [116], STZ liéu duy nhat 100 mg/kg (i.p.) 1am ting glucose huyét trén 20
mmol/l sau 5 tudn tiém trén chung chudt nhit C57BL/6 [159]. Két qua nghién ctu trudc day
ctia Nguyén Thi Thu Huong va cong su tai Trung tAm Sam va Dugc liéu TP. H6 Chi Minh vé
khao sat liéu STZ dé gdy mo hinh ting glucose huyét trén chung chudt nhét trang Swiss albino
cho thay STZ lidu 170 mg/kg 1a phu hop dé giy mé hinh ting glucose huyét véi nong do
glucose huyét trung binh sau 5 tuan tiém van cao hon 200 mg/dl [160]. Do d6, STZ tiém (i.p.)
lidu duy nhat 170 mg/kg duoc sir dung dé gay mé hinh chudt ting glucose huyét va ap dung dé
nghién ciru tac dung ctia cao chiét ethanol tir hat chudi c6 don sau 1 tuan diéu tri. Liéu nay
chua gay dugc mé hinh BTD tuyp 1 do dao tuy chua bi pha huy hoan toan, ndng d6 insulin
huyét giam chi khoang 60% so0 v&i 16 chimg do té bao B chi bi pha hily mot phan nén van ¢
thé dap tmg véi glibenclamid dé tang tiét insulin, lam giam ndng d6 glucose huyét. Didu nay
da duogc thé hién thong qua cac két qua cta luan an. Liéu nay ciing chua giy dugc mé hinh
DTPD tuyp 2 vi chua ¢6 minh chimg vé su khang insulin khi chudt duoc tiém STZ liéu 170
mg/kg (Khong thay d6i dang ké chi sé khang insulin udc tinh). Két hop lai, STZ liéu 170 mg/kg
gy ra md hinh tang glucose huyét thuc nghiém 1a phu hop hon 1a mé hinh BTD thuc nghiém.

Trong md hinh nay, luan 4n di sir dung thudc ddi chiéu I glibenclamid, mét sulfonylurea

c6 tac dung ha glucose huyét théng qua tac dong kich thich té bao B tiét insulin. Viéc st dung
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glibenclamid liéu 5 mg/kg lam thudc ddi chiéu trén mé hinh gy tang glucose huyét bang STZ
1a phu hop vi d3 dugc p dung trong nhidu nghién ctru trude day[117],[123],[125] va thude van
dap tng tot trén mo hinh nay (STZ liéu 170 mg/kg) véi nhiing dic diém da phan tich & trén.

Két qua nghién ctru cua luan an cho thay ndng do glucose huyét trung binh cua 16 chudt
bénh 1y khong dugc didu tri van cao hon 200 mg/dl sau 14 ngay tiém STZ liéu 170 mg/kg.
Trong khi cac 16 chudt bénh 1y dugc diéu tri v6i cao chiét (12,5, 25 va 50 mg/kg) va
glibenclamid (5 mg/kg) trong 7 ngay ¢ nong do glucose huyét giam rd rét vé muc twong tur
v6i 16 chudt sinh 1y, cho thiy tac dung ha glucose huyét dang chu ¥ cua cao chiét ethanol tir
hat chudi c6 don. Trén mé hinh chudt gdy ting glucose huyét bang STZ, cao chiét lidu 12,5
mg/kg thé hién tac dung ha glucose huyét thdp hon dang ké so véi cao chiét lidu 50 mg/kg va
glibenclamid 5 mg/kg. Do d6, trong gi6i han cua ludn an, cao chiét lidu 25 va 50 mg/kg duoc
chon dé tién hanh cac ndi dung nghién ctru tiép theo trén mé hinh chudt ting glucose huyét
bang STZ. Cao chiét hat chudi c6 don & 2 lidu nay ciing c6 kha ning cai thién nhe cn ning
chudt sau 7 ngay diéu tri do tac dong cia STZ (Phu Iuc 22). Bén canh do, thiét ké thi nghiém
danh gia tac dung ha glucose huyét ctia cao chiét ethanol trén moé hinh chudt ting glucose huyét
bang STZ da dugc lap lai dé dam bao sd luong mau danh gia day du cac chi tiéu trong luén an.
Mot 1an nita, két qua cho thay cao chiét ethanol tir hat chudi ¢ don lidu 25 va 50 mg/kg co tac
dung ha glucose huyét va cai thién nhe trong lugng co thé chudt sau 7 ngay diéu tri (Phu luc
23). Piéu nay cho phép khang dinh chic chin hon vé tiém ning cta hat chubi c6 don trong
diéu tri/hd tro diéu tri dai thao dudng.

Trén mo hinh chudt giy ting glucose huyét bang STZ, thir nghiém OGTT dugc str dung
dé danh gia hiéu qua ha glucose huyét ctia cao chiét ethanol tir hat chudi ¢6 don thong qua kha
nang hap thu glucose vao té bao cta co thé (c6 thé ting do nhay cam véi insulin & té bio mo
dich va/hodc tang tiét insulin tir té bao P tuy). Két qua cho thay cao chiét ethanol tir hat chui
6 don co tac dung lam ting kha ning dung nap glucose ciia chudt ting glucose huyét bai STZ;
trong d6, cao chiét liéu 50 mg/kg thé hién tac dung twong dwong véi glibenclamid lidu 5 mg/kg
va tot hon cao chiét liéu 25 mg/kg. Diéu ndy co thé cho thay cao chiét & lidu 25 mg/kg chua di
dé thé hién tac dung do thir nghiém duoc tién hanh trén mo hinh bénh 1y, té bao B da bi gay ton
thuong boi STZ.

Thong qua qué trinh tra ciru k§ ludng cac cong bd khoa hoc lién quan dén cay chudi co

don cho théy két qué cua luédn an co thé duoc xem 13 minh chung dau tién vé tac dung ha
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glucose huyét in vivo ctia cao chiét ethanol tir hat chudi c6 don. Cong bd trude day cho thiy
mot loai khéc trong chi Ensete ciing c6 tac dung ha glucose huyét. Ensete superbum hay con
goi 1a chudi vach da, 1a mot loai cung chi v6i chudi co6 don duoc ching minh tic dung ha
glucose huyét trén mé hinh chudt cong ching Wistar albino gy tang glucose huyét bang STZ
lidu 40 mg/kg [31]. Két qua nghién ctru cho thay cao chiét ethanol tir hat & liéu 400 mg/kg c6
tac dung lam giam dang ké nong d6 glucose (giam khoang hon 50%) va HbA ¢ (giam khoang
gan 40%) sau 60 ngay diéu tri. Nhu vay, so sanh mot cach twong ddi c6 thé thay cao chiét
ethanol tir hat chubi c6 don (E. glaucum) c6 tac dung ha glucose huyét tot hon cao chiét ethanol
tir hat chudi vach da (E. superbum) boi cao chiét ethanol tir hat chudi c6 don duge dung & liéu
thép hon va trong thoi gian ngén hon, co phén tram ha glucose huyét tuong tu. Bén canh do,
cao chiét ethanol tir hat E. superbum ciing khong gy ra nhitng thay doi dang ké vé néng do
glucose huyét va HbAlc sau 60 ngay udng trén chudt binh thudng. Ghi nhan nay tuong ty voi
tac dong cuia cao chiét ethanol tir hat chudi ¢ don sau 7 ngdy udng trén chudt binh thuong. Két
hop lai c6 thé nhan dinh so bd rang hat cta chi Ensete n6i chung va hat chudi c6 don (Ensete
glaucum) néi riéng 13 ngudn duoc lidu tiém ning co tac dung ha glucose huyét trén co dia ting
glucose huyét, co thé dugce xem xét nghién ciru va phat trién san pham theo hudng diéu tri ting
glucose huyét.

Xét vé mit ban chét cua cao chiét hat chudi ¢ don, tac dung ha glucose huyét cua cao
chiét 1a do su ton tai ctia cac thanh phan trong cao chiét, dic biét 1a cac hop chit chuyén hoa
thir cdp. Két qua nghién ctru bude dau cho thdy hat chudi c¢6 don thu tai tinh Ninh Thuan va
Binh Phudc déu cé chia polyphenol, flavonoid, saponin va tannin [6],[7]. Két qué ciing cho
thy sy hién dién cta polyphenol va flavonoid trong cao chiét ethanol tir hat chudi c¢6 don trong
luan an (Phu luc 4). Nhitng nhom hop chét nay da duoc bao cio co tac dung ha glucose huyét
thong qua cac huéng tac dong khac nhau nhu @c ché enzym tong hop glucose va thoai hoa
glycogen, giam dé khang insulin, e ché hp thu glucose qua rudt, kich thich tiét insulin,...
[42],[43]. Bén canh d6, hai hop chéat da duoc phan lap tir hat chudi c6 don trong luan 4n bao
gom afzelechin (mot flavan-3-ol thuéc nhém flavonoid) va coniferaldehyd (mot phenolic
aldehyd) (Phu luc 5). Cac nghién ciru trude day cho thay hai hop chat nay c6 nhing tac dong
c¢6 thé gop phan vao tac dung ha glucose huyét ciia cao chiét hat chudi c6 don. Afzelechin tir
Bergenia ligulata c6 tac dung trc ché a-glucosidase véi gia tri IDso (lidu tre ché 50%) 13 0,13
mM [161], afzelechin dugc sinh tong hop tir vi khuan Escherichia coli c6 tac dung kich thich
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té bao P Min6 tiét insulin [162]. Coniferaldehyd cé tac dung cai thién cac rdi loan chuyén héa
lipid va glucose & gan trong bénh gan nhiém m& khong do rugu thong qua giam ndng do chét
béo trung tinh ndi bao va cholesterol toan phan, dong thoi ting hap thu glucose va ham luong
glycogen ndi bao thong qua con duong tin hiéu LKB1/AMPK [163]. Ngoai ra, hai hop chat
nay con c¢o6 mot sb tic dung c6 thé hd tro cai thién chung d6i véi tinh trang DTD tir 46 gop phan
giam ndng d6 glucose huyét, chang han nhu afzelechin c6 tac dung khang oxy hoa [164],
coniferaldehyd c6 tac dung khang oxy hoa [165], khang viém [166]. Nhin chung, thanh phan
hoa hoc tir hat chudi c¢6 don ciing nhu nhirng tic dung cua chung theo hudng ha glucose huyét
van chua day dii va rd rang nén viéc nghién ctru vé thanh phan hoa hoc cua hat chudi co don
va cac tac dung sinh hoc ctia chung 13 can thiét.
4.1.3. Téac dung cai thién ton thwong gan va than trong tinh trang ting glucose huyét
ciia cao chiét ethanol tir hat chudi ¢é don

O bénh nhan DTD, ndng d6 glucose huyét cao va kéo dai dan dén thuc day tinh trang
stress oxy hoa tong thé, hau qua 14 su tién trién cta cac bién ching [167]. Ton thuong gan va
bién ching than 14 nhimg mdi quan tim & bénh nhan DTP vi gan va than dam nhiém nhing
chtic nang quan trong cta co thé bao gdm chuyén hoa va thai trir. Sy ton tai ctia cac gde tu do
gdy ton thuong nghiém trong mang té bao, anh huong dén cac thanh phan cua té bao dan dén
giam chirc nang gan va than, hau qua 1a c6 thé hinh thanh cac bénh mén tinh. Giam chirc ning
gan va than do STZ va/hoic ting glucose huyét da duoc bao cao, STZ c6 thé gy ton thuong
gan va than tryc tiép thong qua chat van chuyén glucose hodc gian tiép do mat kiém soat ting
glucose huyét va sy tich tu caa AGE [123],[124]; do d6, nghién ctru ndy ciing tién hanh danh
gi4 tac dung cai thién ton thuong gan va than cua cao chiét ethanol tir hat chudi ¢6 don trén mo
hinh chudt gay ting glucose huyét do STZ.
4.1.3.1. Tac dung cdi thign tén thwong gan ciia cao chiét ethanol

Su ton tai ciia cac gdc ty do din dén ton thuong gan va su phat trién ctia cac bénh vé gan
c6 lién quan dén ton thuong mang té bao gan, kich hoat cic phan ung viém & gan, apoptosis
cac té bao gan va tao diéu kién cho su hinh thanh cac mé xo [168]. Bé danh gia dugc mic do
ci thién ton thuong gan ¢ nhimg con chudt bi tang glucose huyét duoc va khong duogc didu tri

v&i cao chiét ethanol tir hat chudi ¢6 don, mét s chi tiéu da duge khao sat bao gém AST, ALT,
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ALP va GGT trong mau (chi s chirc ning gan), MDA va GSH (chi ddu stress oxy hoa), IL-6
va TNF-a (chi ddu viém) trong mé gan va mo hoc gan.

Két qua nghién ctru cho thay 16 chudt ting glucose huyét khong duoc diéu tri c6 biéu hién
giam chtc ning gan do ting dang ké nong d6 AST, ALT va GGT, ting nhe ndong do6 ALP trong
huyét thanh. Su gia ting nong dd AST, ALT va GGT c6 thé 1a hau qua cua ton thuong gan,
dan dén su gia tang tinh thAm ctia mang sinh chit va giai phong cac enzym nay vao mau. Hon
nita, ndong d6 ALP huyét thanh ting nhe c6 thé 1a do sy bai tiét & gan bi khiém khuyét, phan
anh ca ton thuong hé thong gan mat va té bao gan [169]. Ham luong MDA ting va GSH giam
cling duoc ghi nhan ¢ 16 chudt nay cho thiy co su ton thuong stress oxy hoa té bao. Két qua
quan sat dai thé cho thiy gan & 16 bénh 1y khong c6 ddu hiéu bat thuong vé mau sic gan nhung
nhin chung gan c6 kich thudc nho, trong lwong giam so véi 16 sinh Iy (Phu Iuc 22). V& mit
cAu triic md hoc, cac hién tuong hoai tir, viém va thoai hoa té bao gan dugc ghi nhan ¢ 16 chudt
nay. Su hoai tir va ton thuong té bao gan do stress oxy héa va viém dan dén sy giai phong cac
enzym gan tir t& bio gan vao mau. Nhimg két qua trong nghién ctru ndy phu hop véi cong bd
trude day trén mo hinh chuét DTD do STZ [170],[171],[172]. Tuy nhién, ndng d6 cac cytokin
gy viém ¢ 16 bénh 1y khong co su thay d6i dang ké (ting nhe) so véi 16 sinh 1y. Pidu nay co
thé do dép mg ctia chudt nhat trang chiing Swiss khac véi chudt cong tring chung Wistar.

Cao chiét ethanol tir hat chudi c¢6 don c6 tac dung cai thién chirc ning gan théng qua lam
giam dang ké nong d6 AST va ALT trong mau, chdng stress oxy hoa thong qua giam ham
luong MDA va ting ham lugng GSH trong gan & liéu phu hop, dong thoi cai thién trong luong
gan va cau trac mo hoc té bao gan. Nhiing tac dung ny dugc tao nén c6 thé do sy hién dién
clia cac hop chat trong cao chiét nhu polyphenol va flavonoid, day 1 nhitng hop chit co tac
dung chng oxy hoa, chéng viém va bao vé gan t6t [173],[174]. Cac flavonoid c6 dic tinh dién
hinh trong viéc loai bo cac gbe tu do, c6 thé 1a do cac nhom hydroxyl chira cac nguyén tir hydro
linh dong. V& ciu trac, qué trinh hydroxyl héa & vi tri 3°,4’-O- va 5- ctia vong B va A, bén
canh sy c6 mat cia nhom 4-carbonyl trong flavonoid, dong vai tro quan trong trong viéc tang
cuong kha ning chong oxy héa ctia chung [175]. Ton tai cac cau tric nay lam tang hiéu qua
phong chéng stress va ton thuong do oxy héa bang cach cung cap cac nguyén tir hydro va/hoic
dién tir cho cac gbe tu do, gop phan 6n dinh mang té bao. Két qua nghién ctru trude day cho
thay coniferaldehyd c6 tac dung chong viém [166] va chéng oxy hoa [165], bao vé té bao thong
qua con dudng NRF2/HO-1 [176],[177]; afzelechin cé cac hoat dong chdng oxy hoa va bao vé

113



té bao [164],[178]. Diéu nay cho thiy coniferaldehyd va afzelechin ciing c6 thé 1a nhimng hop
chat tiém ning gop phan vao tac dung cai thién ton thuong gan ciia cao chiét ethanol tir hat
chuoi ¢o don.

Mit khac, két qua cta nghién ctru cho thidy ham lugng GSH gan ting & 16 chudt duogc
diéu tri v6i cao chiét lidu 25 mg/kg ting nhung giam & 16 chudt dugc didu tri véi cao chiét lidu
50 mg/kg. Tac dong nay cé thé do su diéu hoa cac con dudng sinh héa trong té bao/co thé ma
chua duogc biét hodc c6 thé do anh hudng bai cac thanh phan trong cao chiét dan dén sy didu
hoa chdng stress oxy hoa cta té bao. Bo céo trude dy cho thiy ndng d6 flavonoid twong dbi
thap kich thich phién ma gen quan trong cho qué trinh tong hop GSH trong té bao nhung cac
tac dung co hai cta flavonoid khi tiéu thu qua mirc trén hé théng tong hop chét chdng oxy hoa
cling duoc dé cap [179]. Qua trinh flavonoid loai bo cac gbe tu do thuong doi hoi phai tao ra
mot gbe tu do bén trong hop chit flavonoid. Vi dy, quinon duoc hinh thanh tir quercetin trong
qua trinh chéng oxy hoéa cua quercetin, nhitng quinon nay c6 thé tuong tac voi thiols [180].
Flavonoid ¢ dic tinh chéng oxy hoa va ciing c6 thé tr dong oxy héa. Do d6, cac san pham
phu ctia qué trinh oxy hoa ty dong nay co thé c6 kha ning tham gia vao cac phan Gmg va c6 thé
tuong tac hodc lam giam ndng do glutathion trong té bao, nhu trudng hop cua quercetin va
myricetin [181],[182]. Pac biét 1a chung c6 thé lién két tryc tiép voi GSH thdng qua nhom
sulfhydryl hoic cac acid amin nhu cystein, glutamic acid 1am giam/anh huéng dén sinh tong
hop GSH [183]. Mic du vay, nguyén tic noi tiét t6 da go1y rﬁng stress oxy hoa té bao nhe lap
di 1ap lai do flavonoid trong ché @6 an uéng gilp tang cuong hé théng phong thu chéng oxXy
hoa té bao va vé 1au dai s& chuyén cac hé thong phong thii nay sang trang thai on dinh hon,
gitip ngan ngira sy phat trién ctia bénh hodc giam tic dong cua qua trinh stress oxy hoa khi
bénh xay ra [184]. Bén canh do, coniferaldehyd la mot hop chit duoc du doan c6 doc tinh trén
gan tir két qua phan tich doc tinh in silico (Phu luc 20) nén ciing c6 thé lién quan dén nguyén
nhan giam GSH. Tuy nhién, cin phai c6 thém cac nghién ciru vé lidu cao chiét, thoi gian st
dung cao chiét ciing nhu cc thanh phan nao trong cao chiét tao nén tac dong nay dé c6 nhiing
khuyén céo sir dung phu hop.
4.1.3.2. Tac dung cdi thign tén thwong than cia cao chiét ethanol

Bénh than DTD 1a mot trong nhiing bién chung mach mau nho rat dugc quan tam trén

toan thé gi6i, dan dén bénh than giai doan cudi [185]. Co ché phéan tt bénh than DPTD rat phuc
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tap bao gé)m céc rdi loan qua trinh trao ddi chét, rdi loan huyét dong cAu than, viém va xo hoa.
Sy khoi phét va tién trién ctia bénh duoc bat dau va lan truyén do ting su chuyén héa glucose
thong qua 4 con dudng chinh bao gdm con dudng polyol, hexosamin, PKC va AGE. Ngoai ra,
tang protein va AGE trong ché d6 an udng két hop véi hé vi sinh vat dudng rudt ciing kich
thich sy giai phong cac chat trung gian gay viém cung v6i nhitng thay doi ngoai di truyén dan
dén sy tién trién kéo dai ciia bénh ngay ca khi glucose huyét dugc binh thuong hoa do biéu
hién lién tuc cua cac chét trung gian nay [186],[187]. Cudi cung, din dén stress oxy héa va
viém té bao, lam trim trong dan tinh trang bénh [188]. Chinh vi vay, ngan ngira tién trién bién
chirng than DTD dugc chu y trong diéu trj bénh DTP. Tuong tu nhu cac danh gia trén gan, dé
danh gia dugc muc dd cai thién ton thuong than, mot s6 chi tiéu cling duoc khao sat bao gém
creatinin va BUN trong mau (chi s6 phan anh chirc nang than), MDA va GSH (chi dau stress
oxy hda), IL-6 va TNF-a (chi ddu viém) trong mo than va mé hoc than.

Nghién ctru nay cho thiy 16 chudt ting glucose huyét khong duoc diéu tri ¢6 biéu hién
t6n thuong cdu trac mo than, giam rd rét chirc niang than do ting ndng do creatinin va BUN
trong huyét thanh. Nhitng két qua trong nghién ctru nay phu hop véi cong bd trude day trén
mo hinh chudt PTD do STZ [170],[189]. Két qua cho thdy cao chiét ethanol tir hat chudi co
don co tac dung cai thién chirc ning than thong qua lam giam déng ké ndng do creatinin va
BUN trong huyét thanh. Sy gia ting stress oxy hoa té bao than ciing dugc ghi nhan & 16 chudt
tang glucose huyét khong duoc diéu tri do ting dang ké ham luong MDA va giam nhe ham
luong GSH trong mo than. Mat l4n nixa, tac dong cua cao chiét ethanol trén ham luong GSH
than tuong tw nhu trén mo gan. Diéu nay ciing c6 thé duoc 1y giai nhu di dé cap ¢ trén va cho
phép suy luan chic chan hon sy ton tai ctia C4c thanh phan trong cao chiét dan dén sy diéu bién
co ché stress oxy hoa té bao va ¢ thé c6 ton tai nhimg thanh phan tao nén dap ung giam GSH
hodc 1am giam cac thanh phan tham gia vao sinh tong hop GSH trong té bao. Nhiing suy luan
nay nam ngoai gii han cac két qua thu duoc cua luan an; do d6, cic nghién ctru sau hon theo
hudng nay nén dugc thyuc hién trong twong lai dé lam sang té co ché chdng stress oxy hoa té
bao ctia cao chiét ethanol tir hat chudi c¢6 don. Tuong tu véi két qua danh gia trén gan, nong do
cac cytokin gay viém & 16 chudt bénh 1y ciing khong c6 su thay ddi dang ké (ting nhe) so voi
16 sinh 1y va cao chiét ciing khong thé hién tac dung lam giam ndng do cac cytokin nay. Cao
chiét ciing thé hién cac tac dong cai thién trong luong than (Phu luc 22), 1am giam té bao viém

va cai thién cau trac ciia mo than. Nhitng tac dung nay dugc tao nén c6 thé do su hién dién cia
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cac hop chét trong cao chiét nhu polyphenol va flavonoid, ddy 1a nhitng hop chit c¢6 tac dung

chdng stress oxy héa, chéng viém va bao vé than tot [190],[191], ciing nhu cac hop chat c6

trong hat chudi ¢6 don bao gém afzelechin va coniferaldehyd nhu da phan tich & trén.

4.2. Co ché tac dung ha glucose huyét ciia cao chiét ethanol va mgt sé hgp chat phan
lap tir hat chudi ¢é don trén cac mé hinh thuc nghiém

Két qua nghién ctru cho théy bén canh tac dung cai thién ton thuong gan va than, cao
chiét ethanol tir hat chudi c6 don ¢6 tac dung ha glucose huyét dang chu y. Tuy nhién, co ché
tac dung ha glucose huyét ctia né van chua dugc 1am rd, c6 thé c6 lién quan dén tac dong kich
thich nhiing t& bao B tuy con lai tiét insulin [192],[193], tai tao mot phan hodc bao vé té bao
tuy, ting cudng tiét insulin tir cac té bao p dugc bao vé cua tiéu ddo Langerhans [194], ting
nhay cam véi insulin tai mo dich dan dén ting cudng s dung glucose & ngoai vi [195],[196]
hodc cac tac dong chua biét khac [197]. Do d6, chimg minh co ché ha glucose huyét cua cao
chiét ethanol rat quan trong va can thiét dé cung cip nhirng bang ching thuyét phuc hon vé tac
dung ctia hat chudi c¢6 don ciing nhur 1am co sd cho cc nghién ctru va phat trién san phim trong
tuong lai.

Muc tiéu chinh trong diéu tri PTD 1a duy tri ndng d6 glucose huyét 6n dinh trong gidi
han cho phép va 1am cham khoi phat, ngin ngtra tién trién cac bién chimg va giam mic do
ning cua cac bién chimg. Dwra vao co ché bénh sinh, cac thude dung trong diéu tri DTD tuyp 2
¢6 thé co cac tac dong chinh nhu sau:

- Kich thich té bao P tuy tiét insulin: Cé thé kich thich truc tiép té bao P tuy tiét insulin,
dién hinh 1a nhém sulfonylurea va nhém glinid hoic kich thich gian tiép thong qua tac
dung incretin bao gém nhom déng van tai thu thé GLP-1 va (rc ché DPP-4.

- Lam giam khang insulin/ting nhay cam véi insulin: Nhém biguanid véi dién hinh 1a
metformin va nhom thiazolidinedion (TZD) véi dién hinh 1a pioglitazon.

- Lam giam/cham sy hap thu glucid trén duong tiéu hda: Nhém e ché a-glucosidase
v6i dién hinh 1a acarbose, bén canh d6 con c6 pramlintid, 1a chat tong hop ciia hormon
amylin c6 vai tro dong tiét cing véi insulin. Vai tro chinh ciia cac thudc nay 1a han
ché/ngan ngira ting glucose huyét sau bita an.

- Mot sb tac dong khac nhu tic dong 1én su tai hap thu glucose tai than thong qua trc

ché chit dong van chuyén natri-glucose 2 (SGLT2) nhu cana-, dapa-, empa-gliflozin;
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resin ge"m acid mat nhu colesevelam; chat chu vén trén thu thé dopamin D2 nhu
bromocriptin.

Trén co s& nhimg két qua danh gia tac dung ha glucose huyét cia cao chiét ethanol tir
hat chudi ¢6 don, nhitng phan tich va du doéan co ché tac dong cua cao chiét cung vaéi diéu kién
phong thi nghiém, luan 4n tiép can nghién ctru co ché tac dung ha glucose huyét cua cao chiét
ethanol va mot s6 hop chét phan 1ap tir hat chudi c¢6 don theo cac huéng nhu sau:

- Téac dong lam giam/cham hap thu glucid trén duong tiéu hoa;

- Téac dong kich thich té bao B tuy tiét insulin;

- Tac dong bao vé té bao B tuy;

- Tac dong 1am ting d6 nhay cam voéi insulin/giam dé khang insulin.

4.2.1. Tac dung lam giam hay cham hap thu glucid ciia cao chiét ethanol va mat sé
hop chat phan Iap tir hat chudi c¢o don

Céc bang chimg cho thiy ting glucose huyét sau dn c6 lién quan dén nguyén nhan cua
cac bénh chuyén hoa man tinh nhu TP tuyp 2 va yéu td nguy co ctia bénh tim mach. Ngoai
ra, n6 con lién quan dén céc tinh trang nhu stress oxy hoda, viém, san Xuét qua muac AGE,...
déu 1a nhitng yéu t6 bat loi d6i voi bénh nhan DTD [198]. Sy hip thu glucose ¢ duong tiéu
héa phu thudc vao nhiéu yéu td, ddc biét 1a chirc ning téng thé & rudt. O ngudi, tuyén tuy va
tuyén nudc bot tong hop a-amylase dé thity phan tinh bot thanh oligosaccharid, tiép theo a-
glucosidase phan bd nhiéu & ving 1an can cac vi nhung mao cua té bao biéu mé rudt s& thay
phan oligosaccharid thanh monosaccharid dé dé dang héap thu qua rudt. Do do, trc ché hoat
dong cta hai enzym nay c6 thé lam chdm/giam su hip thu glucid qua rudt, gop phan kiém soét
tang glucose huyét sau an. Acarbose 1a thudc dién hinh c6 tac dung theo hudng nay, duogc su
dung trén 1am sang trong diéu tri DTD tuyp 2 vdi cac tac dong co lgi nhu khong lam ting
insulin huyét, khong gay dé khang insulin, bao ton té bao B, giam ndng do triglycerid va giam
céc bién chimg cua TP [199], dic biét thude nay co thé lam giam 25% tién trién thanh bénh
DTPD [200]. Tuy nhién, can luu y khi sir dung thude nay vi cac han ché da duoc bao cdo nhu
mirc d6 giam HbA lc thap (giam 0,44% & liéu 25 mg/ngay dén 1% & liéu 300 mg/ngay, licu
dugc phé duyét dung t6i da mdi ngay 13 100 mg giam 0,74% nhung khong c6 su khac biét véi
nhom chimg) nhung c¢6 nhiéu tic dung phu, dic biét trén duong tiéu hoa nhu tiéu chay, day
hoi, dau bung, truéng bung; gy ting men gan, viém gan, mot sd ghi nhan gay phu, ban do,

vang da, ngira, may day [201]. Do d6, viéc nghién ctru cac hoat chit thay thé khac c6 tac dung
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trc ché a-amylase va a-glucosidase v6i hiéu qua cao hon, it tac dung phu hon dugc quan tim.
Nhiéu nghién ctru cho thay dich chiét tir thuc vat 1a ngudn cung cip cac chét c6 tic dung e
ché a-amylase va a-glucosidase [202],[203],[204].

Trong nghién ctru ndy va nhiéu nghién ctru trude day [205],[206],[207] cho thiy acarbose
c6 tac dung e ché a-amylase va a-glucosidase voi gia tri ICso tuong ddi cao va su khac biét
vé gia tri ICso d6i voi hai enzym nay khong 16n. Két qua ctia ludn an cho thay gia trj ICso cua
acarbose ddi voi a-glucosidase cao hon khoang 2 14n so v6i a-amylase. Nghién ctru trude day
cho thay ICso ctia acarbose d6i v6i hai enzym nay chénh léch khoang 1,5 1an [205],[206],[207].
Trong khi d6, cao chiét ethanol tir hat chudi c6 don c6 tac dung trc ché a-amylase twong ddi
thap (ICso = 222,80 pg/ml) va trc ché a-glucosidase rat manh (ICso = 1,58 pg/ml), t6t hon so
v6i acarbose. Két qua cho thiy gia tri ICso cua cao chiét ethanol ddi véi a-glucosidase thap
hon khoang 140 1an so v&i a-amylase. Su rc ché manh a-amylase c6 thé gy ra sy tich tu tinh
bot kho tiéu trong rudt két, dan dén qua trinh 16n men dai trang bat thuong va c6 thé dan dén
cac biéu hién tac dung phu trén duong tiéu hoa tuong tu nhu acarbose [208]. Trong khi do, sur
trc ché nhe a-amylase két hop voi sy e ché manh a-glucosidase cua cao chiét ethanol co thé
diéu chinh hiéu qua ting glucose huyét sau an véi it tic dung phu hon.

Két qua cta luan an ciing twong tu véi cac nghién ctiu trude day vé tac dung e ché a-
amylase va a-glucosidase cta cao chiét ethanol 70% hat E. glaucum [8], cao chiét methanol
hat E. superum [9], cao chiét aceton hat Musa balbisiana [209]. Pang chu ¥, cao chiét ethanol
ttr hat chudi ¢6 don trong luén an co6 tac dung trc ché a-glucosidase cao hon so véi cao chiét
ethanol 70% tir hat (5,71 pg/ml), thit qua (110,33 pg/ml) va vo qua (91,23 pg/ml) chudi c6 don
thu tai Binh Phudc [8], cao chiét methanol hat E. superbum (1,8 pg/ml) [9] va cao chiét aceton
hat M. balbisiana (100,61 pug/ml) trong khi cao chiét hat chudi c¢6 don tic ché a-amylase thap
hon cao chiét aceton hat M. balbisiana (36,67 pg/ml) [209]. Véi gia tri ICso clia cao chiét
ethanol thu duoc trong ludn an va cao chiét methanol hat E. superbum dbi véi a-glucosidase
cho thiy hat cuia chi Ensete c6 thé 1a mot nguodn tiém ning dé nghién ctru céc chat c6 tac dung
trc ché a-glucosidase.

Céc thanh phan héa hoc trong cao chiét nhu polyphenol [210], flavonoid [211], saponin
[212], tannin [213] c6 thé gbp phan vao tac dung trc ché a-amylase va a-glucosidase cua cao
chiét ethanol tir hat chudi c6 don. Chéng han nhu, nhiéu flavonoid cling da dugc ching minh
c6 tac dung trc ché a-amylase va a-glucosidase [211],[214]. Vé mit cau trac hoa hoc, lién két

d6i gitta cac nhom C2 va C3, OH tai A5 va B3 rét quan trong cho tac dung trc ché a-amylase
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cho phép flavonoid nam song song trén vi tri hoat dong xuc tac a-amylase, trong khi cac
nhoém OH tai B3 va C3 rét quan trong cho tac dung urc ché o-glucosidase tao thuan 191 cho
su tiép xuc dic hiéu ctua vong B vao vi tri hoat dong cua a-glucosidase [210],[211]. Trong
nghién ctu nay, afzelechin (mot flavan-3-ol nhom flavonoid) va coniferaldehyd (mot
phenolic aldehyd) duoc phan lap tir hat chubi ¢6 don c6 tac dung e ché a-glucosidase tot
v6i gid tri ICso thip hon acarbose twong tmg khoang 3 va 12 lan. Diéu nay cho thiy tac
dung e ché a-glucosidase cua hai hop chit nay tét hon acarbose. Két qua nghién ctru nay
cling twong tu nghién ctru trudce day cho thay afzelechin duoc phén 1ap tir Bergenia ligulata
c6 tac dung e ché a-glucosidase véi gia tri IDso 12 0,13 mM [161]. Tac dung Gc a-
glucosidase ctia coniferaldehyd lan dau tién dugc danh gia cho thay tac dung tiém ning.
Céu truc cia afzelechin va coniferaldehyd di dugc xac dinh (Phu luc 5) cho thy chiing
t6n tai mot s6 yéu td can thiét cho tac dung trc ché a-glucosidase. Afzelechin c¢6 cac nhom
OH tai A5, A7, B4 va C3 rat quan trong cho tac dung rc ché o-glucosidase, tao thuan lgi
cho su tiép xuc vao vi tri hoat dong cta a-glucosidase. Nhom OH tai vi tri s6 2 vong thom
va cAu tric nho gon cua coniferaldehyd cling dy doan s€ thuan loi dé tiép xuc voi vi tri hoat
dong cua a-glucosidase [210],[211].

Mic du thir nghiém in vitro cho thiy afzelechin va coniferaldehyd c6 tac dung tic ché
a-glucosidase nhung chua rd kiéu tc ché enzym nay, c6 thé 1a canh tranh hodc phi canh
tranh, c6 thé twong tac tai trung tAm hoat dong cta enzym hodc & nhiing vi tri ngoai trung
tam hoat dong. Trong luan an, thir nghiém mo phong phén tir duoc thuc hién thém dé kham
pha vé mbi quan hé cau tric-tac dung, két qua dugc trinh bay & Phu luc 20. Két qua cho
thay afzelechin, coniferaldehyd va acarbose déu 1a nhimng chat tc ché canh tranh cia a-
glucosidase. Két qua nay trén acarbose phu hop voi phan tich dong hoc trude d6 [215]. Cac
thudc trc ché a-glucosidase dugc phé duyét dé diéu tri bénh DTD tuyp 2, bao gdbm acarbose,
voglibose, miglitol, tit ca déu 1a chét trc ché canh tranh [216]. Nhiing loai thudc nay 1a cac
hop chit bat chude duong va cé kha ning twong tac véi cac enzym lién két duong khac
(sugar-binding enzymes), ddn dén cac tac dung phu nhu rdi loan tiéu héa [217]. Afzelechin
va coniferaldehyd 1a nhitng hop chat khong chtra duong nén c6 it tac dung phu hon. Chiing
lién két v6i vi tri hoat dong clia a-glucosidase nhung twong tic v6i cac nhom du lugng khéc

nhau so v6i acarbose, diéu nay co thé giai thich phan nao hoat tinh cta hai hop chét nay
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cao hon acarbose. Phan tich dac tinh ADMET (Phu luc 20) cua afzelechin va
coniferaldehyd cho thiy chung nim trong pham vi chip nhan duoc d6i v6i thude duong
ubng, trong do6 afzelechin t6t hon vé kha ning thai trir va doc tinh. Afzelechin ciing khong
gay ra canh bao doc tinh trong khi coniferaldehyd gay ra canh bao vé hai loai doc tinh tuwong
tu nhu acarbose (ddc tinh trén gan va doc tinh mién dich). Mic du gia tri LDso du doan cua
afzelechin va coniferaldehyd thap hon nhiéu so v6i acarbose nhung ching van nim trong
pham vi c¢6 thé chip nhan duoc (afzelechin thudc nhom 5-ddc tinh thip va coniferaldehyd
thudc nhom 4-ddce tinh trung binh theo phan loai GHS); so sanh véi metformin, cling 1a mot
loai thubc diéu tri DTD c6 gia tri LDso 12 1000 mg/kg (thudc nhom 4-ddc tinh trung binh
theo phan loai GHS) [218]. Khong gidng nhu acarbose, afzelechin va coniferaldehyd c6
kha nang hap thu ¢ dudng tiéu hoa cao, twong ty nhu miglitol [219]; tuy nhién, chung ciing
¢4 do thanh thai cao va co thé duge dao thai qua than mdt cach hiéu qua. Vi nhitng dac
tinh da phan tich, afzelechin va coniferaldehyd c6 thé xem xét dé nghién ciru thém cho mot
thudc trc ché a-glucosidase.

Bén canh afzelechin va coniferaldehyd, mot s6 hop chat phan 1ap khac tir hat chudi
c¢d don ciing duoc sang loc tac dung tic ché a-glucosidase cho thay chung c6 tac dung
ché a-glucosidase thap hon nhiéu so véi afzelechin va coniferaldehyd (Phu luc 3). Day
cling 13 mot trong nhitng 1y do cta viéc lya chon afzelechin va coniferaldehyd dé thuc hién
nghién ctru cua ludn an. Nhu vay, nghién ctu nay da chung minh dugc afzelechin,
coniferaldehyd va mot sé hop chat gop phan vao tac dung trc ché a-glucosidase cia cao
chiét hat chudi c6 don.

Sau qué trinh thay phan carbohydrat thanh cac monosaccharid, tiép theo ching duoc
hép thu qua bd ban chai ¢ rudt. Cac bao co ciing cho thiy sy hap thu glucose ¢ rudt non
tang 1én & bénh nhan DT tuyp 2 [220]. Do d6, tac dung trc ché hap thu glucose qua rudt
non c6 1ap tir chudt cta cao chiét hat chudi c¢6 don dugce danh gia trong nghién ciru nay st
dung mé hinh doan rudt 16n nguoc. Két qua nghién ciru cho thiy cao chiét ethanol tir hat
chubi c6 don c6 tac dung e ché hap thu glucose qua rudt tt, tac dong nay cé thé giai thich
tac dung ha glucose huyét ctia cao chiét ethanol, dic biét 1a cac két qua ha glucose huyét
trong thir nghiém dung nap glucose duong ubng, cao chiét ethanol da tc ché su hap thu

glucose qua rudt trong thir nghiém nay. Mit khac, sy diéu chinh hap thu glucose cua rudt

120



thong qua sy biéu hién cua SGLT! ciing nhu hoat dong phéi hop ciia SGLT1 va GLUT2
[221]. Phloridzin 14 mét trong nhitng chat trc ché SGLT déu tién duoc phat hién c6 tic dung
6n dinh glucose huyét va cai thién dé& khang insulin [222]. Phloridzin khong chi tc ché
SGLT2 ma con tc ché ca SGLT1 nén duoc sir dung lam chimg duong trong nghién ciru
nay. Mot sb cao chiét duoc liéu va hop chat ciing dugc chimg minh ¢6 tic dung @re ché hip
thu glucose qua rudt thdng qua tac dong ddi voi SGLT1 [137],[223]. Téi thoi diém hién tai,
chua tim dugc cong bd nao lién quan dén hudng tac dung @e ché hap thu glucose qua rudt
ctia chi Ensete, tic dung tre ché hap thu glucose qua rudt ctia cao chiét ethanol tir hat chudi
¢ don duoc chirmg minh trong nghién ctru nay nhung tic dong cta cao chiét ddi voi SGLT1
va GLUT2 cling nhu thanh phén hoa hoc tao nén tac dung nay cua cao chiét chua duoc biét.
Vi vay, hudng nghién ctru nay c6 thé duoc thyc hién trong twong lai dé 1am rd co ché tac
dung cua cao chiét ethanol tir hat chudi c6 don. Tuy vay, su hién dién cia cac nhém hop
chét chuyén hoa thir cap trong cao chiét cho phép du doan ching c6 thé dong gop vao tac
dung nay, chang han nhu nhiéu polyphenol va flavonoid ¢ tac dung wc ché SGLTI,
SGLT2, GLUT2 va GLUTS (vén chuyén fructose) [224-227].
4.2.2. Téac dung kich thich té bao p tuy tiét insulin ciia cao chiét ethanol va mét sé hep
chat phan Iap tir hat chudi co don

O bénh nhan PTD tuyp 2, su suy giam chirc ning tong hop va tiét insulin cta té bao
B tuy di xay ra nhiéu nim trudce khi bénh nhan dugc chan doan DTD va tién trién theo thoi
gian, trung binh chiic ning ciia té bao B tuy cua bénh nhan PTP tuyp 2 giam 5-7% mdi
niam, do d6 lam giam lwong insulin tiét ra dé diéu hoa glucose huyét. Chinh vi vay, cac
nhom thude tac dong vao su tiét insulin tir t& bao B tuy di duoc nghién ctru, phat trién va
tmg dung. Bén canh bd sung insulin tryc tiép, cic nhom thude kich thich té bao B tuy tiét
insulin bao gdm nhom sulfonylurea, nhom glinid va nhém c6 tac dung incretin. Tuy nhién,
mét sb tac dung phu cua insulin nhu ha glucose huyét, hién twong Somogyi (ting glucose
huyét phan tmg), di tng insulin, loan dudng mé md, ting cin va khang insulin mién dich
[228]. Mot sb tac dung phu ciia thude nhom sulfonylurea nhu ha glucose huyét, ting cén,
ri loan tiéu hoa bao gom dau bung, budn nén va tiéu chay. Nhom thudc nay ciing rat than
trong ¢ bénh nhan suy than, mot sb thudc khong duoc khuyén dung ¢ bénh nhan suy than

nang nhu glibenclamid va gliclazid [229]. Nhom c6 tac dung incretin €O cac tac dung phu
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lién quan dén di Gmg, viém tuy, budn nén va dudng tiéu hoa. Vi vay, viée tim ra cac tac
nhan méi c6 tac dung cai thién chirc ning té bao B tuy dé ting tong hop va tiét insulin hiéu
qua va an toan hon 13 can thiét.

Trong nghién ctru ndy, tac dung kich thich t& bao B tuy tiét insulin cua cao chiét
ethanol tir hat chudi c6 don da dugc danh gia trén mé hinh tiéu dao tuy ¢ lap bang thir
nghiém GSIS. Ching duong duoc sir dung trong thir nghiém nay glimepirid, mot thude
nhom sulfonylurea ¢ tac dung kich thich tiét té bao B tuy tiét insulin doc 1ap véi muc do
glucose theo co ché tac dong dong kénh Kate. Két qua nghién ciru cho thay glimepirid &
ndéng do 10 pM c6 tac dung kich thich té bao P tiéu déo tuy tiét insulin & ca diéu kién
glucose binh thudng va glucose cao. Diéu nay phi hop véi cac bao cao 1am sang cho thiy
sulfonylurea co thé gay ha glucose huyét trén co dia binh thudng [230],[231]. Dya trén mtc
d6 anh huong cua cao chiét dén kha nang séng sot cua té bao tiéu ddo tuy, tac dung clia cao
chiét dugc khao sat & nong do tir 12,5 dén 100 pg/ml. Két qua nghién ctru cho thiy cao
chiét & cac néng do khao sat khong thé hién tac dung kich thich tiét insulin ¢ diéu kién
glucose binh thudng trong khi d6 cao chiét & nong do 50 pg/ml c6 tac dung kich thich tiét
insulin & diéu kién nong do glucose cao. Két qua nay cé thé giai thich cho tac dong khong
anh huong dén néng do glucose huyét trén chudt binh thuong (diéu kién glucose huyét binh
thuong) (Phu luc 21) va tac dung ha glucose huyét trong thir nghiém OGTT (diéu kién
glucose huyét cao) trén chudt binh thuong (Bang 3.1) cta cao chiét ethanol. Tuy nhién, khi
tang ndng d6 cao chiét 1én 100 pg/ml thi mirc d6 tiét insulin giam. Piéu nay co thé do nhiéu
nguyén nhén, té bao B bam chit va twong tac v6i cac té bao 1an can khac trong tiéu déo tuy
dé diéu hoa hoat dong 14n nhau, chang han nhu té bao o tiét glucagon d6i khang véi su tiét
insulin hodc té bao & tiét somatostatin duoc bao céo trc ché tiét insulin [232],[233], khi ting
noéng do cao chiét ¢ thé di 1am ting néng do cua nhimg hop chat nao d6 chua duogc biét
trong cao chiét lam ting hoat dong cua cac té bao nay. Tat ca nhiing suy doan nay nam
ngoai ndi dung thuc nghiém ctia luan 4n nén can dugc xem xét nghién ctru trong twong lai
dé 1am rd tac dong cua cao chiét ethanol tir hat chudi ¢6 don. Mit khac, két qua thir nghiém
nay ciing goép phan giai thich xu huéng tic dung ctia cao chiét trong thir nghiém OGTT trén
chudt binh thudng, khi liéu cao chiét ting c6 thé 1am murc d6 tiét insulin giam din dén kha

nang ha glucose huyét giam.
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Nhu vay, cao chiét ethanol tir hat chudi c6 don ¢6 tac dung ha glucose huyét hiéu qua
c6 thé do co ché kich thich té bao B tuy tiét insulin dé dap tng v6i ndng d6 glucose cao &
ngoai vi bén canh tac dong e ché hip thu glucose. Nhitng tac dong ndy cua cao chiét
ethanol c6 ¥ nghia quan trong cua viéc ting glucose huyét sau in vi ting glucose huyét sau
an khong chi phu thudc vao muc do hap thu glucose ma con phu thudéc mot phan vao toc
dd tiét insulin sau an. Sy tiét insulin tir t& bao B tuy bao gém hai giai doan, giai doan dau
tién nhanh va giai doan thir hai twong d6i cham dé dap tng véi sy gia ting nhanh ndng do
glucose trong méau. Giai doan dau tiét insulin rat quan trong dé @rc ché nhanh chéng va hiéu
qua viéc san xuat glucose ndi sinh sau bira an. O nhitng bénh nhan DT tuyp 2, giai doan
dau tiét insulin bj giam va kha ning phan tng cta giai doan tht hai bi cham lai [198].

Pong thoi, cao chiét ethanol tir hat chubi c6 don c6 tic dung ha glucose huyét tot trén
mo hinh chudt gay ting glucose huyét bang STZ. Do d6, tac dung kich thich tiét insulin cua
cao chiét ciing dugc danh gia trén mo hinh tiéu dao tuy co 1ap gdy ton thuong bang STZ.
STZ gay doc té bao B tuy, lam suy giam/rdi loan chirc ning té bao B va kich hoat qua trinh
apoptosis té bao B thong qua trung gian ROS khong chi trén cac mé hinh in vivo ma ca in
vitro [234]. STZ & nong d6 5 mM trc ché tiét insulin tir cac tiéu ddo tuy [148], nong do 10-
20 mM gay ra apoptosis té bao B, trong khi & ndng d6 30 mM gay ra hoai tir t& bao p [235].
Trong nghién ctru nay, STZ & ndng d6 5 mM duogce st dung dé gay wre ché tiét insulin tir cac
tiéu dao tuy cb lap tir chudt nhit tring. Két qua nghién ctru cho thiy STZ ndng d6 5 mM
lam giam rd luong insulin dugc tiét ra tir cac tiéu dao trong khi d6 glimepirid néng d6 10
uM 1am ting 16 lwong insulin duoc tiét ra tir cac tiéu dao. Dua trén két qua tac dong cia
cao chiét 1én su tiét insulin tir tiéu déo tuy ¢ thur nghiém GSIS, cao chiét & néng do 50 va
100 pg/ml duoc danh gia kha ning cai thién chic nang tiét insulin ctia té bao B tir cac tiéu
dao tuy c6 lap insulin trén mo hinh tiéu dao tuy gay tén thuong boi STZ, cho thay cao chiét
cling thé hién tac dung kich thich té bao P tuy tiét insulin. Két qua nay ciing mot phan cho
thy tac dung ha glucose huyét ciia cao chiét ethanol c6 thé thong qua co ché kich thich té
bao P tuy tiét insulin. Tuy nhién, day la nhiing két qua thu duoc trén mo hinh thir nghiém
in vitro, dé c6 nhitng nhan dinh chinh xac hon, tic dong ciia cao chiét hat chudi c6 don trén
ndng d6 insulin trong mau cia chudt ciing dugc danh gia trén mo hinh chudt gy ting
glucose huyét bang STZ. Két qua nghién ctru cho thiy STZ liéu 170 mg/kg di 1am giam
dang ké ndng d6 insulin huyét trong khi d6 cao chiét ethanol & liéu 25 va 50 mg/kg ciing
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nhu glibenclamid lidu 5 mg/kg 1am ting ndng do insulin huyét. Nhu di dé cap, rdi loan hay
suy giam chirc ning va sb luong té B tuy ddn dén giam su tong hop va tiét insulin. Tir két
qua ndng d6 glucose va insulin huyét, chi sb chirc ning chirc ning té bao p (HOMA-B) da
dugce tinh toan cho thiy STZ liéu 170 mg/kg lam suy giam rd chirc ning cua té bao P trong
khi d6 cao chiét ethanol va glibenclamid c6 kha ning cai thién chirc ning té bao P, trong
d6 cao chiét lidu 50 mg/kg thé hién tic dung nay rd rang hon. Nhu vay, tac dung ha glucose
huyét ctia cao chiét ethanol tir hat chudi c¢6 don thong qua co ché kich thich té bao p tuy tiét
insulin.

Tac dung kich thich té bao B tuy tiét insulin ctia cao chiét ethanol tir hat chudi c6 don
d3 duoc chimg minh trong nghién ctru nay, mot sé nhom hop chét trong cao chiét nhu
polyphenol [236], flavonoid [237], saponin [238] cho phép du doan ching c6 thé gop phan
vao tac dung ndy cia cao chiét. Trong nghién ciru nay, dya trén mirc d6 anh hudng cia cac
hop chat dén kha ning séng sot cia té bao tiéu dao tuy, tac dung kich thich té bao p ticu
dao tuy tiét insulin ctia hai hop chét lap tir hat chudi ¢ don (Afzelechin va coniferaldehyd)
dugc khao sat & nong do tir 12,5 dén 100 pM bang thir nghiém GSIS. Két qua nghién ciru
cho thay ca hai hop chat nay déu khong thé hién tac dung kich thich tiét insulin & cic nong
d6 khao sat trong diéu kién ndng d6 glucose binh thuong trong khi d6 ca hai hop chat &
noéng d6 100 uM déu c6 tac dung kich thich tiét insulin trong diéu kién ndng do glucose
cao. Diéu nay cho thay afzelechin va coniferaldehyd c6 tac dung kich thich té bao P tuy tiét
insulin dap tng voi ndng do glucose cao & ngoai vi. Két qua nay ciing cho thiy hai hop
chét nay c6 thé gop phan vao tac dung ha glucose huyét cua cao chiét trong thir nghiém
OGTT trén chudt binh thuong vi kiém soat ting glucose huyét sau an mot phan phu thudce
vao toc do tiét insulin sau an. Mt khac, xu hudng tac dong cta hai hop chat nay khac véi
cao chiét trong thir nghiém GSIS, cho thay afzelechin va coniferaldehyd c6 thé khong phai
1a nhitng hop chit gay ra hién twong giam tiét insulin khi ting nong do cta cao chiét. Nghién
ctru trude day cho thiy afzelechin (10 nm, 100 nM, 1 uM, 5 uM, 10 pM) duoc sinh tong
hop tir vi khuan Escherichia coli c6 tac dung kich thich té bao p Min6 tiét insulin trong diéu
kién nong do glucose cao (25 mM) va khong cé tac dung kich thich tiét insulin & diéu kién
ndng d6 glucose binh thuong (2,5 mM) [162]. Piéu nay cho thiy co su twong dong vé tac
dung kich thich tiét insulin do glucose cua afzelechin trong hai nghién ctru, nhung ndng do

kich thich khac nhau, c6 thé do nghién ctru truée day lam trén té bao don, hop chét co thé
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tiép xtc va tuong tac truc tiép 1én mang té bao hoic vao té bao chi thong qua 16p mang té bao
trong khi d6 nghién ctru nay sir dung dao tuy, 1a mot hé thong nhiéu té bao, hop chat phai vuot
qua 16p bao dao tuy dé tiép xtic voi té bao B, dong thdi con bi anh hudng boi sy tuong tac, diéu
hoa cuia cac té bao khac trong ddo tuy nén nong do afzelechin thé hién tac dung trong nghién
cuu nay cao hon.

Bén canh do, dua trén két qua tac dong cua hai hop chét nay lén su tiét insulin tr tiéu déo
tuy & thir nghiém GSIS, tac dung kich thich tiét insulin cta hai hop chit nay ¢ ndng do 50 va
100 pM duoc danh gia trén mé hinh tiéu dao tuy c6 14p gay ton thuong bang STZ. Két qua cho
thay ca hai hop chét déu thé hién tac dung kich thich té bao p tiéu dao tuy tiét insulin. Ttr nhitng
két qua thu dugc cho thiy afzelechin va coniferaldehyd 13 nhitg hop chat c¢6 thé gop mot phan
vao tac dung ha glucose huyét cia cao chiét ethanol tir hat chudi c6 don thong qua co ché kich
thich té bao P tiéu déo tuy tiét insulin.

Tuy nhién, su kich thich té bao B tuy tiét insulin c6 thé thong qua nhiéu co ché khac nhau,
chang han nhu c¢6 thé gin truc tiép va gay dong kénh Kate hodc gian tiép giy dong kénh Kate
thong qua chat din truyén than kinh va hormon hodc diéu hoa giam biéu hién UCP2,...
[78],[239]). Trong luan an, thir nghiém mé phong phan tir duoc tién hanh dé khao sat kha nang
gan cia afzelechin va coniferaldehyd vao kénh Kate (Phu luc 20).

Két qua nghién ciru trudc day cho thiy repaglinid va glibenclamid lién két vi ranh giita
TMDI va TMD2 cta SURI, ngin can qua trinh thu nho hai mién lién két nucleotid (NBD,
nucleotide binding domains) ctia n6 va diéu chinh su twong tac giita SUR1 va dau N cua KIR6,
dan dén Grc ché viéc mo kénh Kate. Du luong trong SUR1 bao gdm R1246 va R1300 rat can
thiét cho sy tuong tac va tac dung trc ché cua repaglinid va glibenclamid v&i kénh Katp
[240],[241]. Két qua cua nghién ciru ndy cho thay afzelechin, coniferaldehyd va glimepirid
cling lién két v6i cung mot ranh tuwong tu nhu repaglinid va glibenclamid. Glimepirid ciing
tuong tac voi R1300, W1297 va 1592 tuong ty nhu glibenclamid vi cting mot nhom thude. Két
qua md phong cho thay glimepirid c6 ai luc gan két cao nhat voi Kate phut hop véi két qua kich
thich tiét insulin trong thir nghiém in vitro. Afzelechin va coniferaldehyd c6 thé c6 co ché tc
ché twong tu hodc mot phan cta repaglinid va glibenclamid do sy giéng nhau vé vi tri gan két
ctua chung. Coniferaldehyd co i luc it hon so véi afzelechin; tuy nhién, coniferaldehyd cling
cho thiy tuong tac vi R1300, mot trong nhitng du lwong quan trong. Nhitng két qua nay ciing

¢6 thé cho thiy tac dung twong tu ciia hai hop chit trong thir nghiém in vitro.
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Hinh 4.1. Minh hoa co ché giai phéong insulin ciia afzelechin va coniferaldehyd thong
qua viéc e ché kénh Katp
Pé don gidan, mot tiéu don vi SURI va hai tiéu don vi KIR6 ciia Katp va hai tiéu don vi cia kénh
calci phu thuoc dién thé (VGCC) duoc thé hién. Su twong tdc cua ATP va/hodc
afzelechin/coniferaldehyd dan dén déng cdc Kate trén mang té bao, cdc ion K* khéng ra ngodi té
bao lam cho bén trong té bao tich dién dwong gdy ra sy siéu phdn cyre mang va cac kénh VGCC
ma ra, két qua la sw gia tang Ca®* tir do trong té bdo givip cdc hat insulin di chuyén dén bé mat té
bao va kich thich cac hat nay giai phong insulin

Bén canh d6, két qua du doan cho thiy afzelechin c6 kha ning thAm nhap hang rao mau

ndo kém, diéu nay khong anh huéng dén hiéu qua cia no trong trudng hop nay vi kénh Kate

dugc nhdm muc tiéu nam trén té bao B tuy. Tir nhitng két qua thu duogc cho thay afzelechin va
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coniferaldehyd 1a nhitng hop chit c¢6 vai trd trong tac dung kich thich té bao P tuy tiét insulin
ctia cao chiét hat chudi co don theo co ché gin va gay e ché md kénh Katp. Do d6, co ché
minh hoa tac dung cua afzelechin va coniferaldehyd dugc trinh bay trong hinh 4.1. Mac du
vay, co ché nay dugc du doan dua trén phan tich mo phong phan tir nén cac nghién ctru thyuc
nghiém sau hon nhu in vitro va in vivo can duoc thuc hién dé c6 nhitng nhan dinh chinh xac
hon vé tac dong ciia nhitng hop chat nay nhim muc tiéu kénh Kate.
4.2.3. Téac dung bao vé té bao B tuy ciia cao chiét ethanol va mét s6 hep chat phan lap
tir hat chudi cé don

Mit té bao B tiéu dao tuy 1a dic diém sinh 1y bénh & ca bénh TP tuyp 1 va tuyp 2. O
bénh DTD tuyp 2, ddc tinh vadi glucose va doc tinh do lipid, dic biét su két hop ca hai, lam
tang nhanh qua trinh apoptosis t& bao B. Su suy giam s6 luong va chirc ning cua té bao B tuy
12 nguyén nhan chinh lam giam ndng d¢ insulin trong mau. Cac thude dugce sir dung trong diéu
tri DTD hién nay c6 nhiéu co ché, trong do co co ché kich thich té bao B tuy tiét insulin, két
qua nghién ctru cta luin an ciing cho thiy cao chiét ethanol tir hat chudi c6 don ciing c6 tac
dung nay. Tuy nhién, néu mét tic nhan chi c6 tac dung kich thich té bao B tuy tiét insulin dé
diéu chinh ndng d6 glucose méu thi dan dan té bao B s& suy yéu va co nguy co dan dén chét té
bao. Do do, bao vé té bao B tuy co vai trd quan trong trong viéc diéu trj PTD [242]. Néu mot
thudc vira co tac dung kich thich tiét insulin vira c6 tac dung bao vé té bao P tuy thi s& co tac
dung diéu tri t6i wu hon. Trong nghién ctru nay, tac dung bao vé té bao B tuy cua cao chiét
ethanol tir hat chudi c¢6 don dugc nghién ciru.
4.2.3.1. Tac dung chéng apoptosis té bao B tuy ciia cao chiét ethanol va mgt sé hgp chat

phan lap

Céc té bao ¢ tiéu dao tuy dong vai tro quan trong trong viéc diéu chinh glucose huyét o
mirc binh thuong. Dic biét, té bao B c6 chiic nang san xuét va tiét insulin dé dap ung vai ting
glucose huyét. Su thiéu hyt va khiém khuyét chire ning té bao B c6 lién quan mat thiét dén sy
phat trién va tién trién ciia bénh DTD. Su suy giam sé luong té bao P tang do apoptosis dan
dén giam khdi luong tuyén tuy & bénh nhan PTD tuyp 2, dac biét khi té bao B thich tmg voi
tinh trang khang insulin va sy bai tiét insulin cua chiing tang 1én, cudi cung din dén suy kiét
va chét té bao B [49],[243]. Vi vay, ngan qua trinh apoptosis va bao ton té bao B 1a van dé can
thiét va chién lugc hop ly dé diéu tri va phong ngira bénh DTD tuyp 2 [244],[49]. Tuy nhién,
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viéc khoi phuc ) luong té bao B van la mot thach thirc trong nghién ciru diéu tri DTD. Hién
nay, mot sd thude duge ap dung trén 1am sang ciing c6 tac dung nay nhu 1a liéu phéap co6 thé bo
sung [245-247]. Bén canh d6, cac nghién ctru ciing cho thay chiét xuét tir thuc vat co tic dung
kich thich tiét insulin va bao vé té bao p chdng lai apoptosis [130],[248],[249] cho thay tiém
nang cua thyc vat trong viéc cai thién chirc nang va bao tdn té bao B, 1a nhitng tac dong tiém
nang gop phan quan trong trong diéu tri DPTD. Trong luan an, tac dung chéng apoptosis té bao
B tuy in vitro va in vivo trudc tac nhan gay doc STZ duoc nghién ciru sir dung ki thuat Western
blot véi cac house-keeping protein bao gdm B-actin, a-tubulin va GAPDH do tinh chét sén c6
va chiing cling da dugc ap dung trén cac md hinh chudt gay BTD boi STZ [250],[251],[252].

Nhu d3 dé cap ¢ trén, STZ gy doc té bao B tuy, khong chi lam suy giam chirc ning té
bao p ma con kich hoat qua trinh apoptosis té bao B [234]. Bing ching thuc nghiém cho thay
STZ & nong d6 5 mM wc ché tiét insulin tir cac tiéu dao tuy [148], ndng d6 3 mM giy ra
apoptosis t& bao B INS-1 va giam tiét insulin thdng qua ting mirc d6 ciia cac yéu to nhu Bax,
caspase-3, p-p38, p-INK , ROS va MDA, dong thoi giam Bel-2, insulin 1, insulin 2 va SOD
[131], néng d6 0,3 mM ciing gay ra hién tugng apoptosis té bao p INS-1 va wc ché tiét insulin
thong qua viéc ting biéu hién cua NF-«xB, Bax, cleaved caspase-3, p-p38, p-INK va lam giam
biéu hién ctia Bel- 2 va Pdx-1 [248]. Két qua trén in vitro trong nghién ctru ndy cho thay STZ
& ndng do 5 mM khong chi 1am giam su tiét insulin tir tiéu dao tuy ma con co xu hudng giy ra
hién tugng apoptosis C4c té bao tiéu dao tuy thong qua viéc giam phan trim song sot té bao, Xu
hudng lam ting biéu hién cua cac protein nhu Bax, cleaved caspase-3 va PARP. Cao chiét
ethanol tir hat chudi ¢6 don c6 kha ning bao vé cac té bao dao tuy chong lai doc tinh gay chét
té bao ctia STZ thong qua cai thién kha nang sdng st ctia té bao dao tuy va xu hudng lam dao
nguoc su biéu hién cta cac protein nay. Mat khac, thanh phﬁn héa hoc gép phﬁn vao tac dung
nay ciia cao chiét so bd duoc chimg minh. Két qua cho thiy afzelechin va coniferaldehyd déu
thé hién tac dung bao vé su sdng sot té bao tiéu dao tuy trén mé hinh tiéu dao tuy cb lap giy
ton thuong bang STZ.

Dé co nhing bang chimg thuyét phuc hon vé tac dung bao vé tuy ctia cao chiét ethanol
tr hat chudi c¢o6 don, cac nghién ctru trén in vivo cling dugc thuc hién. Con duong truyén tin
hiéu MAPK (Mitogen-activated protein kinase) diéu chinh nhiéu qua trinh sinh hoc khac nhau
thong qua nhiéu co ché té bao; trong dé, cac tin hiéu p38 MAPK, JNK (c-Jun N-terminal
kinase) va ERK (Extracellular signal-regulated kinases) dong vai tro diéu tiét quan trong su
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tang sinh, biét hoa va apoptosis ctia té bao [62]. Nhiéu bang ching cho thdy mdi lién quan gitra
con dudng MAPK véi sinh 1y bénh DTD tuyp 2 va cac bién ching ciia nd, dic biét trong chirc
ning va su séng cua té bao B tuy [61],[253],[254]. Cac nghién ctru trude day cho thiy STZ c6
thé kich hoat qua mirc con dudng tin hiéu MAPK (dic biét tap trung vao p38, ERK va JNK)
trong té bao B chii yéu thong qua trung gian ROS, din dén nhiing bat lgi cho su song sot ciia té
bao [63, 64]. Két qua nghién ctru ndy cho thiy STZ liéu 170 mg/kg 1am ting dang ké su biéu
hién cua p-p38 MAPK va ERK1/2, ting nhe su biéu hién ciia JINK1; trong khi d6, cao chiét c6
xu hudng 1am giam su biéu hién ctia nhimg protein nay. Nhu vy, cao chiét ethanol tir hat chudi
¢ don c6 tiém ning bao vé tuy thong qua xu hudng ngin chin con dudng tin hiéu MAPK.

Mit khac, AMPK déng vai tro 14 enzym diéu hoa trao ddi chit va duy tri can bang can
béng ndi moi nang luong ¢ sinh vat nhan thuec. M&i lién hé chit ché cia tin hiéu AMPK véi su
khoi phat va tién trién cua bénh DTD di dugce ching minh [255]. Cac bao cdo cho thiy ting
su biéu hién cia AMPK 6 tuy sé& kich hoat qua trinh apoptosis té bao p, ddng thoi giam su biéu
hién cia AMPK & tuy c6 thé bao vé cac té bao P thoat khoi apoptosis [62], [255]. Lién quan
dén con duong tin hiéu MAPK, cac két qua nghién ctru chi ra raing AMPK duoc kich hoat c6
thé gay chét té bao B tuy bang cach kich hoat tin hiéu JINK, mot thanh vién cua ho MAPK, dam
nhan chic ning diéu tiét quan trong trong su ting sinh, biét hoa va apoptosis ctia té bao [255].
Trong diéu kién bat 1o, chéng han qua tai ROS trong té bao, mirc dd INK bi phosphoryl hoa
tang 1én va INK di chuyén dén ty thé. Su di chuyén nay lam thay d6i tinh thAm ctia mang ngoai
ctia ty thé, din dén rdi loan chtrc nang ty thé va didu hoa bat thuong cac yéu t6 gay chét té bao
sau d6, cudi cung din dén sy pha hay té bao [63]. Nhitng ghi nhan nay ciing phii hop véi phét
hién trong luan an, cao chiét ethanol tir hat chudi c6 don c6 xu hudng lam giam sy biéu hién
cua JNKI1 va p-AMPK & mo tuy cua chudt bi tang glucose huyét do STZ, do d6 cao chiét
ethanol tir hat chudi c¢6 don c6 kha ning ngan chin qua trinh apoptosis té bao p tuy.

Qua trinh ton thuong tuy do STZ gy ra lién quan dén viéc huy dong nhiéu tin hiéu
khac nhau bao gém ca con dudng MAPK; trong do, ty thé 1 bao quan quan trong, noi cac
tin hiéu nay hoi tu va bit dau gay ra ton thuong té bao. Nhirng tin hiéu nay co thé truc tiép
lam hong ty thé hodc gian tiép kich hoat cac protein thudc ho Bel-2 sau d6. Ho protein Bel-
2 c6 thé dugc phan loai thanh protein giy apoptotic va chong apoptotic dua trén chirc ning

cua chung. Bax va Bad la cac protein gay apoptotic trong khi Bcl-2 hoat dong nhu mot
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protein chdng apoptotic [256]. Trong ton thuong tuy do STZ gy ra, ho Bel-2 chi yéu duoc
tim thiy & mang ngoai cua ty thé, lam thay d6i sy can bang giita Bel-2 va Bax dé tao ra cac
tin hiéu tién apoptotic [257]. Do d6, mirc do biéu hién cta protein Bcl-2 va Bax ¢ mo tuy
d3 duoc kiém tra dé danh gia tac dung ciia cao chiét ethanol. Két qua cho thdy muc do biéu
hién cta Bax c6 xu hudng giam va Bcl-2 ¢6 xu hudng ting 1én sau khi diéu tri véi cao chiét,
diéu nay dan dén xu hudng giam ty 1& Bax so voi Bel-2, cho thy tiém ning ngin chin
apoptosis t& bao. Hon nita, trong qua trinh apoptosis, cytochrom C, nim giita mang trong
va ngoai cua ty thé, dugc giai phong vao té bao chit, noi né lién két voi caspase-9, gay ra
phan tng tang kich hoat caspase-3 va cudi cung dan dén apoptosis. Trong nghién ciru nay,
su kich thich do STZ gay ra d3 1am tang rd sy biéu hién cua cytochrom ¢ va ting nhe cleaved
caspase-3, dong thoi viéc diéu tri bang cao chiét ethanol 1am giam dang ké su biéu hién cua
cytochrom ¢ va giam nhe su biéu hién ciia cleaved caspase-3. Ngoai ra, ngay cang c6 nhiéu
bang chimg cho thiy ring hoat héa PARP (Poly(ADP-ribose) polymerase) dong mét vai
trd quan trong trong sy phat trién ciia bénh DTD va cac bién chimg lién quan cia n6 [258].
Viéc kich hoat PARP bdi ROS duge thé hién rd thong qua su tich tu PAR trén md hinh
chudt do STZ giy ra. Ngoai ra, PARP can thiét cho su di chuyén ctia yéu to gdy ra apoptosis
tir ty thé dén nhan, do d6 tao diéu kién thuan lgi cho qué trinh apoptosis qua trung gian
PARP-1, gan day duoc cho 13 c6 lién quan dén sinh Iy bénh ctia bénh DTD [259]. Tuong
tu két qua thu duoc trén in vitro, STZ liéu 170 mg/kg ciing 1am ting rd rét mac do biéu hién
ciia PARP & mo tuy chudt va cao chiét ethanol tir hat chudi ¢6 don 1am giam dang ké sy
biéu hién cua protein nay.
4.2.3.2. Tac dung bdo vé té bao triwdc tén thwong oxy héa ciia cao chiét ethanol

Nong do glucose huyét cao va kéo dai din dén gia ting san xuat ROS trong té bao,
ROS ting cao din dén stress oxy hoéa, 1 trung tdm cua tinh trang suy giam sb luong va
chtrc ning té bao P tuy, dong vai trd quan trong trong su phat trién cua bénh DTD. Binh
thudng co thé ciing co co ché bao vé chong stress oxy héa, dic biét 1a hé théng chong oxy
hoa ndi sinh cia té bao vdi mot sd yéu td nhu GSH, CAT, SOD,... [244]. Tuy nhién, dao
tuy c6 it enzym chdng oxy hoa hon cac vi tri khac, khién chung dé bi ton thuong hon [260].

CAc quan sat 1am sang ciing cho thiy stress oxy hoa dugc ghi nhin & bénh nhan DTD. B

130



sung cac tac nhan co tic dung bao vé té bao P tuy theo hudng chdng stress oxy hoa ciing 1a
mét chién luge trong diéu tri DTD.

Trong nghién ctru ndy, tac dung bao vé tuy theo hudng chéng oxy hoa cia cao chiét
ethanol tir hat chudi co don duge khao sat trén mo hinh chudt giy ting glucose huyét bang
STZ. STZ 14 tac nhan co6 ddc tinh cao va chon loc di véi té bao P tuy; khi vao té bao, STZ
khong chi cung cp tac nhan gy alkyl hda DNA ma con lam ting san xuat ROS va NO gy
stress oxy té bao [109]. Bén canh d6, ndng do glucose cao sau khi tiém STZ ciing gbp phan
hinh thanh hydrogen peroxid, tao ra cac goc tu do ¢6 hai nhu O* va OH™, chling gay peroxid
hoa lipid, dan dén san sinh ra cac acid béo hydroperoxy va endoperoxid. Do d6, ¢ danh
gia muc do stress oxy hoa trong cac nghién ctru thuc nghiém, cac chi diu stress oxy hoa
nhu MDA va GSH duoc dinh luong. Két qua nghién ctru cho thdy ham luong MDA tuy
tang rd va ham lugng GSH tuy giam nhe ¢ 16 chudt tiém STZ liéu 170 mg/kg khong duoc
diéu tri; trong khi do, cao chiét ethanol lam giam hiéu qua ham luong MDA tuy nhung chua
thé hién tac dung lam ting ham luong GSH tuy. Glibenclamid liéu 5 mg/kg cling lam giam
ham luong MDA tuy, tang ham lugng GSH tuy nhung khong c6 sy khac biét c6 y nghia
théng ké so vdi 16 bénh ly. Mot lan nira, hién tuong giam ham lugng GSH ¢ 16 chudt duoc
diéu tri v6i cao chiét lidu 50 mg/kg dugc phat hién trén mo tuy, trong tu nhu trén mo gan
va than. Piéu nay ciing c6 thé duoc giai thich nhu ¢ trén, co thé 1a su tiéu thu cao hop chat
chng oxy héa nhu flavonoid vi nhiéu flavonoid di duoc bao cdo co tac dung chong oxy
hoa tét va c6 nhitng dong gop tich cuc trong cai thién bénh Iy DTD béi co ché chdng stress
oxy hda [237]. Tuy nhién, can phai c6 thém cac nghién ctru sau hon dé lam rd tac dong nay.
4.2.3.3. Tac dung giam cytokin gay viém TNF-a va IL-6 cia cao chiét ethanol

Viém c6 vai trd quan trong va tham gia vao co ché bénh sinh cua ca BTD tuyp 1 va
tuyp 2 [261]. Tinh trang viém ciling dugc bao cao & cac bénh nhan BTD tuyp 2 [262]. Viém
dao tuy din dén giam ca sb luong va chirc ning cua té bao B. Pic biét, stress oxy hoa co
thé kich thich tinh trang viém cuc bo va 1am thay doi su can bang giita sd lugng va chiic
nang té bao B & cac tiéu dao Langerhans [263]. Do d6, bd sung cac yéu to kiém soat/giam
viém trong diéu trj cling gop phan cai thién bénh DTD.

Trong nghién ciru ndy, tac dung bao vé tuy theo hudng chdng viém cua cao chiét

ethanol tir hat chudi c6 don dugc khao sat trén mo hinh chudt gay ting glucose huyét bang
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STZ. STZ gay viém tuy truc tiép hodc gian tiép thong qua ROS. Cac nghién ctru cho thiy luong
ROS dbi dao c6 thé kich hoat NF-kB, mét phirc hop protein ¢6 lién quan dap tng mién dich,
viém va apoptosis cua té bao. Trong diéu kién sinh 1y binh thuong, dudi xtc tac cia ROS, IkB
(chét e ché NF-«B) trai qua qua trinh phosphoryl hoa va thoai héa sau d6, dan dén kich hoat
NF-«B. Su phan huy ctia I-kB cho phép cac protein NF-kB di chuyén dén nhan noi ching lién
két v6i cac vi tri gin DNA tuong tng, tir d6 diéu hoa sy biéu hién cta nhiéu yéu té khac nhau
bao gdm céac peptid khang khuan, cytokin (nhu IL-6 va TNF-a), chemokin, protein phan tmg
v6i stress va protein chong apoptosis [264]. Cac nghién ctru cho thiy cac cytokin tién viém,
dac biét 1a TNF-a va IL-6, dong mot vai trd quan trong trong su phat trién ctia bénh DTD béng
cach tac dong lén céc tiéu dao Langerhans, dac biét l1a cac té bao B tiét insulin. TNF-o va IL-6
g6p phan lam ting thém rdi loan chirc ning va lam chét té bao P, dong thoi TNF-a cling lam
gian doan tin hiéu va do nhay insulin [265]. Do d6, kiém soat cic yéu td nay c6 thé gitp kiém
soat phan tmg viém. Hon nita, dd c¢6 bao cdo rang NF-«kB diéu chinh ho protein Bcl-2, ¢ mot
vai tro quan trong trong qué trinh apoptosis t& bao [266]. Két qua cta luan an cho thay STZ
lidu 170 mg/kg 1am ting dang ké biéu hién NF-kB p65 ciing nhu ndng d6 IL-6 va TNF-a trong
mo tuy; trong khi d6, diéu tri véi cao chiét ethanol, dic biét & ndng do 50 mg/kg, 1am giam rd
cac tin hiéu nay. Nhu vay, cao chiét ethanol tir hat chudi co don ¢6 tac dung chéng viém c6 thé
gop phén cai thién chirc nang va bao v¢ té bao B tuy. Tuy nhién, do diéu kién thuc hién cua
luan 4n nén ¢ mau thu nghi¢ém nho nén nang cod mau thir nghi¢m nén dugc thuc hi¢n trong
tuong lai dé xac dinh chic chin hon tac dung cua cao chiét.

Céc nhom hop chit chuyén hoa thirc cip nhu polyphenol [44], flavonoid [45], saponin
[267] cling nhu cac dugc liéu khac [268],[269] ciing dugc chitng minh c¢6 tac dung cai thi¢n
tinh trang viém tuy gop phan trong viéc bao vé té bao B tuy chdng lai co ché apoptosis. Diéu
nay cho thay thyc vat 1a ngudn nguyén liéu tiém ning cung cap cac chat co tac dung chong
viém va bao vé té bao B tuy.

Tong hop lai, tir cac két qua nghién ctru in vitro va in vivo cho thiy cao chiét ethanol tir
hat chubi c6 don co tac dung bao vé té bao P tuy thong qua co ché chdng apoptosis. Pay 1a
nghién ctru dau tién chiimg minh dugc co ché bao vé té bao B tuy cao chiét hat chudi co6 don
thong qua diéu hoa con duong tin hi¢u MAPK, viém va chdng stress oxy hoa, gop phan ngin
chin qua trinh apoptosis té bao. Co ché d& xuat vé tac dung bao vé té bao B tuy dugc thé hién
trong Hinh 4.2. Nhiing phat hién nay cho thay tiém ning quan trong cta hat chudi c¢6 don nhu

mot ngudn nguyén liéu tiém ning cho nghién ciru va phat trién liéu phap diéu tri DTD.
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Hinh 4.2. Co ché dé xuit tic dung bao vé té bao p tuy do STZ va/heic ting glucose
huyét ciia cao chiét ethanol tir hat chudi c6 don

Tém tat co ché dé xuat: (1) Sy gia ting ROS boi STZ va/hoic glucose huyét dan dén kich
hoat céc tin hiéu kinase bao gdm cac protein ho MAPK (p38, INK1, ERK1/2) va AMPK, ting
biéu hién cuia p38, INK1 va ERK1/2, dic biét 1a su chuyén vi ciia JNK1 dén ty thé lam thay
d6i tinh thAm ctia mang ty thé din dén rdi loan chtic ning ty thé va kich hoat cac yéu t gay
apoptosis té bao sau d6. Su gia ting biéu hién cua Bax din dén hinh thanh cac 13 trén mang ty
thé, tao diéu kién cho viéc giai phong cytochrom c tir ty thé vao té bao chit. Khi cytochrom ¢
tich tu trong té bao chat s& tao phic hop voi pro-caspase-9 va Apaf-1 dé tao thanh thé

“apoptosom”, dan dén kich hoat céc t?mg tin hi€u caspase, dac biét la su hoat hoa caspase-3,
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cudi cung dan dén apoptosis té bao. Hon nita, sy phan cit caspase-3 ting 1én sé& kich thich sy
phan cit PARP dan dén phan manh DNA va gy chét té bao. Viéc mat mot sé luong 16n té bao
B do apoptosis dan dén lugng insulin duoc tong hop va bai tiét cling giam. Bén canh xu hudng
tac dong 1am giam nhe sy biéu hién ciia mot s6 tin hiéu nhu p-AMPK, p-p38, ERK1/2, Bcl-2,
Bax, cleaved caspase-3, cao chiét hat chudi c6 don lam giam su biéu hién cta JNK1 va
cytochrom ¢ nén c6 thé ngin chin qué trinh apoptosis té bao B tuy. (2) STZ xam nhap vao té
bao B thong qua GLUT2 va su thoai héa ciia no trong té bao chét tao ra cac tac nhan alkyl hoa
DNA va dan d&én dut giy sgi DNA. Khi DNA bi ton thuong, poly (ADP-ribose) polymerase
(PARP) duoc kich hoat dé tham gia sira chita DNA. Tuy nhién, PARP hoat dong qua mtic va
kéo dai dan dén thiéu hut NAD* va giam téng hop ATP, dan dén trc ché tong hop va tiét insulin.
Dong thoi, ting biéu hién cleaved PARP tir PARP ciing dan dén phan manh DNA va gy chét
té bao p. Hon nita, cau tric nitrosourea ctia STZ 1a nguyén nhan 1am tang san xuat NO trong té
bao, gdy ton thuong DNA din dén PARP hoat dong qua mirc dé stra chita va hau qua 1a su suy
giam tong hop, bai tiét insulin va chét té bao p. Cao chiét hat chudi c6 don 1am giam dang ké
su biéu hién caa PARP cho thay cao chiét c6 tac dung ngan ngira su ton thuong DNA. (3) Su
gia ting ROS boi STZ va/hoidc glucose huyét ciing 1am ting cac phan tng giy ton thuong té
bao tao ra cac san pham thtr cap (nhu MDA), suy giam céc chat chdng oxy hoa ndi sinh (nhu
GSH) trong té bao din dén ting stress oxy hoa té bao, tir d6 gy ra su thay dbi tinh thim mang
ty thé va giai phong cac thanh phan cua ty thé dan dén kich hoat con dudng apoptosis té bao .
Cao chiét hat chudi c¢6 don c¢6 kha ning chdng stress oxy hoa té bao p thong qua lam giam ham
lugng MDA. (4) Kich hoat NF-xB do STZ va ROS lam ting san xuat cac cytokin gay viém
nhu IL-6 va TNF-a 1am khuéch dai tinh trang viém, gop phan vao cai chét té bao p tuy, hau
qué ciing dan dén giam insulin. Bén canh do, tang biéu hién ciia NF-xB ciing din dén gia ting
san xuat NO va ROS 1am khuéch dai tinh trang stress oxy hoa va réi loan chtic nang ty thé, lam
tang apoptosis té bao. Cao chiét hat chudi ¢ don lam giam dang ké su biéu hién NF-kB, ham
luong IL-6 va TNF-a, gop phan lam giam viém va apoptosis té bao B tuy. Tong hop lai, cao
chiét ethanol tir hat chudi c6 don c6 tic dong trén nhicu tin hiéu khac nhau nén gop phan cai
thién chirc ning va bao vé té bao p hiéu qua hon.

Béng chung cho théy chiét xuat tir thue vat co kha nang kich thich cac té bao B con lai tu
ddi mai, tai tao té bao B va cac tiéu dao Langerhans, dac bi¢t trong giai doan dau cta bénh

[270]. V&i tac dung mang tinh tich hop cua cao chiét ethanol tir hat chudi ¢6 don nhu da phan
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tich & trén c6 thé ddn dén nhiing thay doi dang ké trong dai thé va vi thé tuy chudt. Cao chiét
c6 kha nang cai thién trong luong va trong luong twong d6i mé tuy (Phu luc 22) cho thiy tac
dung bao vé chéng mat mat t& bao tuy cia cao chiét. Phan tich mé bénh hoc cho thay su cai
thién dang ké vé sb luong va kich thudc cua tiéu dao Langerhans & 16 chudt ting glucose huyét
do STZ dugc diéu tri voi cao chiét, diéu nay da gop phan quan trong trong viéc cai thién nong
d6 insulin huyét. Nong do insulin huyét ting 1a diéu kién quan trong dé giam ndng do glucose
huyét & nhiing 16 nay.

Cao chiét ethanol tir hat chudi c6 don c6 tac dong trén nhiéu tin hiéu khac nhau nhu vay
¢6 thé 1a do sy t6n tai cia nhiéu hop chat chuyén héa thir cip trong cao chiét. Co nhiing hop
chét s& tac dong theo con dudng (tin hiéu) nay, ciing c¢6 nhimg hop chat tic dong theo con
duong (tin hiéu) khac va nhimg con dudng (tin hiéu) khac nhau c6 thé diéu hoa qua lai 13n nhau
trong té bao. Didu nay co thé dan dén cao chiét c6 thé hién tac dong trén mot s tin hiéu nhung
khong khac biét co y nghia thong ké. Nhiéu bao cdo cho thiy polyphenol c6 tac dung giam dé
khang insulin, cai thién chirc ning va chdng mat té bao p tuy [271],[272]; flavonoid c6 tac dung
bao t6n su sdng va chirc ning cua té bao B tuy [237],[251]. Tuy nhién, hop chit cu thé nao
trong cao chiét co tac dung bao vé té bao B tuy chua duoc lam rd; vi vay, cac nghién ctru vé
hudng nay can duoc thyc hién.

4.2.4. Tac dung lam ting d§ nhay cam véi insulin cia cao chiét ethanol va mat sé hep
chat phan Iap tir hat chudi co don

O bénh nhan BTD tuyp 2, bén canh sy thiéu hut insulin thi tinh trang dé khang insulin
cling 1a mdt mdi quan tam hang dau. Mic du insulin duoc tiét ra nhung kém nhay cam voi thu
thé insulin & té bao mé dich thi glucose ciing khong vao té bao dé thuc hién con dudng chuyén
hoa, khi d6 ndng do glucose & ngoai vi van gitt & mirc cao. Bén canh d6, khang insulin ciing
gian tiép dan dén suy giam chirc nang tiét insulin ciia t& bao B vi té bao P phai ting tiét insulin
dé bu trir hién twong khang insulin va dan dan té bao P s& suy kiét. Do dé, cac thude 1am ting
nhay cam véi insulin dong vai trd quan trong trong diéu tri PTD. Mot s6 tac dong c6 thé lam
tang nhay cam voi insulin nhu hoat héa AMPK, hoat hoa thu thé PPARYy, trc ché PTP1B, uc
ché PKC, tic ché GSK-3,... [273],[274],[275]. Trong gidi han cta luan an, tic dung wc ché
PTP1B va hoat hoa AMPK & gan ctia cao chiét ethanol tir hat chudi ¢6 don dugc danh gia.
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4.2.4.1. Tac dung rrc ché PTP1B cuia cao chiét ethanol va mét sé hep chdt phan lgp

PTP1B la mot PTP ndi bao dugc dinh vi trén mang ludi ndi chat. Mién phosphatase cta
PTP1B hudng t6i té bao chét va dugc biéu hién rong rai trong cac mo cua con ngudi nhu md
md, gan, co va ndo. Nghién ctru di ching minh rang sy biéu hién qua mirc cia PTP1B c6 thé
can trd qua trinh truyén tin hiéu ¢ ca gan va xa thu thé insulin. Khi insulin lién két v6i thy thé
insulin, thu thé ndy sé& trai qua qué trinh tu phosphoryl héa, kich hoat protein kinase. Tuy nhién,
PTP1B tuong tic va loai bo tyrosin phosphat khoi thu thé insulin. Ngoai ra, PTP1B c6 kha
nang khtr phosphoryl hoa cac protein co chét cta thy thé insulin, do d6 lam giam va c6 kha
nang ngin chin viéc truyén tin hiéu insulin [276]. Trong con dudng leptin, PTP1B lién két va
khir phosphoryl héa thu thé leptin (LepR) va Janus kinase (JAK2), chat nam & ha luu cua thy
thé 1am ting tong hop acid béo, giam qua trinh oxy hoa acid béo [274]. Béo c4o cho thiy rang
nhimg con chudt thiéu gen PTP1B ¢6 mirc d6 nhay cam insulin cao hon va ciing c6 kha ning
chdng lai béo phi do ché do an nhiéu chét béo gay ra [277]. Do d6, cac chat e ché PTP1B ¢6
thé mang lai loi ich trong diéu tri DPTD tuyp 2, dic biét & bénh nhan c6 béo phi va kém nhay
cam véi insulin. Tuy nhién, cho dén nay, khong c6 loai thudc trc ché PTP1B nao dugc st dung
trong diéu tri va chi c6 mot sb tién chat dang trong giai doan thir nghiém 14m sang nén viéc tim
kiém cac chat c¢6 tac dung e ché PTP1B van dang duoc quan tim. Cac bao cdo tong hop cho
thdy nhiéu chiét xuat tir thuc vat c6 tac dung e ché PTP1B, 1a mot trong nhitng ngudn tiém
ning dé sang loc va nghién ctru thude trc ché PTP1B [278],[279]. Két qua cho thay cao chiét
ethanol tir hat chudi c6 don c6 tac dung e ché PTP1B cho thdy tiém ning cai thién do nhay
cam voi insulin cta cao chiét ciing nhu viéc nghién ciru cac hop chit trong cao chiét c6 tac
dung tic ché enzym nay. Trong nghién ctru ndy, tac dung trc ché PTP1B cua cac hop chat phan
1ap tir hat chudi c¢6 don bao gdm afzelechin va coniferaldehyd ciing duoc danh gia, cho thiy ca
hai hop chit déu co tac dung &rc ché PTPIB tét, tuy nhién gia tri ICso con cao hon so véi acid
ursolic khoang 2 lan.

Mic du ¢6 nhiéu hop chit dugc ching minh cé tac dung trc ché PTP1B nhung chua c6
thudc dugc ung dung trén 14m sang vi nhiéu nguyén nhan nhu chua cé chat co tinh chon loc
cao d6i v6i PTP1B do vi tri xiic tac duge bao ton cao giita cac thanh vién trong ho PTP; enzym
nay phan b rong rii trong co thé nén khé c¢6 chat dat duoc hiéu qua néu sir dung hé théng phan
phéi thudc théng thuong; vi vi tri xic tac mang dién tich dwong cao nén cac phdi tir mang dién

tich am (vi du nhu céc chat c6 gbc phosphat tich dién am trong phan tir) ¢6 thé tc ché tot
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PTPI1B trong cac nghién ciru in vitro nhung chiing c6 d6 xuyén mang thip nén nghién ctru tac
dung trén in vivo co thé bi gi6i han [86],[87]. Do d6, viéc tim kiém cac chét c6 kha ning e
ché PTP1B c6 it hodc t6t nhét 1a khéng c6 nhom phosphat s& khic phuc duge nhuoc diém nay.
Mot trong nhitng hudng tiép can hién nay la nghién ctru tong hop chat méi hodc kham pha céc
hop chét tu nhién c6 kha nang uc ché PTP1B c6 loi vé mit cau trac dé thuén loi vao bén trong
té bao. Trong gidi han sy hiéu biét, tac dung urc PTP1B cua cao chiét ethanol, afzelechin va
coniferaldehyd 1an dau tién dugc danh gia trong nghién ctru nay cho thay hai hop chit nay c6
tiém nang tc ché PTP1B. Mic du afezelechin va acid ursolic c6 kha ning thAm nhap qua hang
rao mau nao kém nhung coniferaldehyd c6 kha nang thaAm nhap qua hang rao mau nao duogc
du doan tdt nén cling co thé duoc xem la mot hop chét tiém nang uc ché PTP1B can dugc
nghién ctru thém.

Mit khéc, thir nghiém in vitro cho thay afzelechin va coniferaldehyd c6 tic dung e ché
PTP1B nhung chua rd chiing gin vao vi tri ndo cua enzym dé tao nén cac tic dong. Trong luan
an, thir nghiém mé phong phan tir dwgc thuc hién thém dé kham pha vé méi quan hé cau trac-
tac dung, két qua duogc trinh bay ¢ Phu luc 20. Két qua cho thiy afzelechin, coniferaldehyd va
acid ursolic déu 1a nhiing chét tc ché di lap thé. Cac vi tri lién két dugce du doan cua afzelechin
va coniferaldehyd chua dugc bdo cao trudc day, mac du céc vi tri cia coniferaldehyd gén Vo1
vi tri di 1ap thé L16 (du luong 237 — 243) [280]. Acid ursolic lién két véi L192, F280 va co
tuong tac ky nudc véi N193, Phel96 va E276, tat ca déu 1a mot phén cua vi tri di 1ap thé quan
trong duoc hinh thanh béi ba chudi xodn: a3-a6-07; chat (rc ché lién két vai vi tri nay da dugc
bao cao 1a c6 tac dung 6n dinh PTP1B ¢ dang md, khong hoat dong [281]. Diéu nay c6 thé giai
thich phan ndo tic dung trc ché PTP1B in vitro cua acid ursolic tot hon so véi afzelechin va
coniferaldehyd.

Céc két qua trong nghién ctru nay dugc thu tir thir nghiém in vitro va in silico nén chua
thé nhan dinh duogc cao chiét ethanol, afzelechin va coniferaldehyd c6 tac dung uc ché PTP1B
nodi bao hay trén in vivo hay khdng. Dicu nay quan trong vi PTP1B 1a mdt protein ndi bao, mot
hop chat e ché truc tiép PTP1B phai vao duoc té bao. Bén canh d6, PTP1B c¢6 hién dién & nio
nén céc chat e ché PTP1B can dugce xem xét kha nang qua hang rao mau no ciing nhu ¢6 hay
khong gy ra cac tac dung phu. Nhitng mit ndy nim ngoai gi6i han ciia ndi dung nghién ctru

nén cac nghién ctru trong tuong lai nén dugc xem xét thuc hién.
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4.2.4.2. Tac dung hogt héa AMPK ¢ gan cia cao chiét ethanol

AMPK 1a mot protein kinase, dugc coi la cam bién nang luong ndi bao cua té bao, kinase
nay duoc kich hoat khi ning lugng ndi bao thip va diéu chinh cac qué trinh cua té bao. Hoat
dong AMPK dugc diéu hoa ca vé mit 1ap thé bai AMP va thong qua qua trinh phosphoryl hoa
thuan nghich & Thr-172 cua tiéu don vi o boi mot kinase nguoc dong. Kich hoat AMPK gay ra
su hap thu glucose va oxy hoa lipid dé tao ra ning luong, déng thoi e ché cac qud trinh tiéu
thu nang luong bao gém san xuat glucose va lipid dé khoi phuc can bang ning luong. AMPK
kiém soat cAn bang ndi mdi glucose toan co thé bang cach diéu chinh qua trinh trao doi chét ¢
nhiéu mé ngoai bién gan, co xuong va mdé md [282],[283]. Metformin 14 thuc dau tay cho
bénh nhan DTP tuyp 2 c6 tac dung hoat hda AMPK. Thudc nay cé hiéu qua khi dung don tri
lidu va két hop véi cac thude ha glucose huyét khac. Tuy nhién, nhitng trudng hop dung nap
metformin kém hodc phai st dung metformin liéu cao c6 thé giy ra nhiéu bat tién va tac dung
phu, dac biét can than trong v&i bénh nhan méc bénh than hodc gan do ting nguy co nhiém
toan lactic [284]. Hién nay, hiéu qua cua phdi hop gitta metformin va sulfonylurea ciing da
dugc ching minh va tng dung trén 1am sang. Phdi hop nay vira c6 tac dung giam dé khang
insulin cia metformin vira c6 tac dung kich thich tiét insulin ciia sulfonylurea [285]. Tuy nhién,
cling can than trong vé tac dung phu va chdng chi dinh ctia phdi hop ndy, dic biét 1a tinh trang
ha glucose huyét qua muc. Do d6, cac tc nhan co tac dung hiép dong kich thich tiét insulin va
tang d6 nhay insulin ¢ té bao mé dich ngay cang nhan dugc sy quan tdm nghién ctru. Trong
d6, chiét xuat thyc vat 1a mot trong nhitng ngudn quan trong c6 thé dp dung cho phuong phap
nay do su ton tai ctia nhiéu chat chuyén hoa thir cip cd thé tao ra tic dung hiép dong [249].

Trong nghién ctru nay, STZ lidu 170 mg/kg lam giam mirc d6 biéu hién ciia p-AMPK &
gan tuong ty nhu di dugc cong bd trude day sir dung STZ liéu 150 mg/kg [286]. Két qua
nghién ciru cho thdy cao chiét ethanol tir hat chudi ¢6 don & ca 2 liéu khao sat déu lam ting
mirc d6 biéu hién ciia p-AMPK & gan trén mo hinh chudt gay boi STZ. Piéu nay cho thay cao
chiét ethanol c6 tac dung hoat hdéa AMPK & gan. Tuy nhién, muc d6 tic dung ctia cao chiét &
lidu 50 mg/kg thap hon déng ké so vé6i cao chiét ¢ lidu 25 mg/kg. Piéu nay c6 thé lién quan
dén ham luong GSH, két qua cho théy ham luong GSH gan ¢ 16 chudt dugc diéu tri véi cao
chiét lidu 50 mg/kg thip hon déng ké so véi 16 chudt duoc diéu tri v6i cao chiét lidu 25 mg/kg.
Céc bao cao trudc day cho thay ting tong hop GSH din dén kich hoat AMPK g6p phan giam
dé khang insulin [287],[288], cao chiét liéu 50 mg/kg 1am giam ham luong GSH nén mirc do
hoat hoa AMPK ciing giam & lidu nay. Mit khéc, co ché chinh cua glibenclamid 1a gin vao va
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gy dong cac kénh kali nhay cam ATP (Katp) dé kich thich tiét insulin, nghién ctru ndy ciing
d4 cho thiy glibenclamid ciing c6 kha ning hoat héa AMPK & gan twong tu nhu cac nghién
ctru trude day [289],[290]. Pay 1a nghién ctru dau tién chimg minh tac dung hoat héa AMPK
¢ gan cua cao chiét hat chudi c6 don c6 thé dan dén lam tang d nhay vdi insulin dugc tiét ra,
g6p phan ting kha ning dung nap glucose. Diéu nay c6 thé 1a do sy ton tai cta cac thanh phan
héa hoc nhu polyphenol va flavonoid c6 tac dung hoat héa AMPK [291]. Ngoai ra,
coniferaldehyd (mét phenolic aldehyd) duoc phan lap tir hat chudi ¢6 don da chimg minh c6
tac dung cai thién chuyén héa lipid va glucose trong t& bao HepG2 do acid palmitic gy ra
thong qua con duong truyén tin hiéu LKB1/AMPK [163].

Trong nghién ctru ndy, cao chiét ethanol tir hat chudi ¢ don ¢ tac dung tc ché PTP1B
va hoat héa AMPK & gan nén c6 thé mang lai mot sb tic dong c6 loi & cho bénh nhan DTD
nhu ting hip thu glucose do kich thich chuyén vi GLUT dén mang té bao, oxy hoa acid béo va
tong hop glycogen, giam tong hop glucose, tong hop acid béo va cholesterol,. .. tir d6 cai thién
d6 nhay véi insulin (Hinh 4.3).

Streptozotocin )
Tang dudng huyét

= s
Chuyén vi GLUT2

lén mang t& bét/'
__?__., :#:I Hép thu glucose

Tac dong:

— ACC2:4 Oxi héa acid béo

—{ ACC1, SREBP-1c:4 T6ng hop acid béo

— NF—KB:*Tﬁng hop cytokin va eicosanoid

— GS:4Téng hop glycogen

— Hoat hoa — HMG-CoA reductase:{ Téng hop cholesterol
— PGC-1a:} Qué trinh sinh hoc ty thé

—i Uc ché

Hinh 4.3. Co ché dé xuit lién quan dén tac dung lam ting nhay cam véi insulin ciia
cao chiét ethanol tir hat chu6i co don

(?) Cdc tdc déng trec tiép hodc gian tiép can dwoc chitng minh bang thuc nghiém
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Téng hop lai, cao chiét tir hat chudi c¢6 don c6 thé 1a mot liéu phap cho nghién ctru phat
trién thudc diéu tri PTD vi cao chiét ¢ cc tac dung bao gom giam hip thu glucid & rudt, kich
thich té bao P tuy tiét insulin, bao vé té bao P tuy va ting nhay cam véi insulin.

4.3. Ban luan chung vé tac dung ha glucose huyét caa cao chiét ethanol tir hat chudi
c6 don

Céc nghién ctru vé thanh phan hoa hoc va tac dung sinh hoc cua chi Ensete ndi chung va
loai chudi ¢6 don (Ensete glaucum (Roxb.) Cheesman) néi riéng rét it. Day 1a cong trinh dau
tién nghién ctiru mot cach c6 hé théng tac dung va co ché ha glucose huyét cua hat chudi co
don. Két qua nghién ctru cho thiy cao chiét ethanol tir hat chudi c¢6 don c6 tic dung ha glucose
trén mo hinh chudt gay ting glucose huyét bang streptozotocin. Tac dung ha glucose huyét cuia
cao chiét ethanol c6 thé thong qua cac tac dong trén co quan chinh (tuy) va cac co quan chuyén
hoa (rudt, gan) voi cac co ché chinh bao gdm (1) kich thich té bao B tuy tiét insulin va bao vé
tuy, (2) giam hap thu glucid ¢ rudt va (3) ting nhay cam véi insulin. Bén canh d6, cao chiét
cling 6 cac tac dung cai thién chirc ning gan va than ciing gbp phan chung vao tac dung ha
glucose huyét cua cao chiét ethanol tir hat chudi c6 don (Hinh 4.4).

1Tiét insulin:
| Kénh Karp
TBao vé tuy:

|Hap thu glucid:
lo-amylase
la-glucosidase

|Hép thu glucose ‘qtfa

| Cytochrom c ’. ’q 1 — |Apoptosis
IMDA, 1|GSH& Bjéh hoa stress oxy hoa
INF-xB |IL-6 |TNF-0. — |Viém

1Cau triic tiéu dao

TNhay cam véi insulin:

+AMPK s

|PTP1B T Bao vé than:

1 Bao vé gan: IBUN |Creat than
JAST |ALT ng gan lMPA’ TGS s oxy hoa
IMDA, 11GS Diéu hoa stress oxy hoa 1Cau truc moé

1Cau triic mo6 hoc

Hinh 4.4. Tong hop cic co ché tic dong gop phan vao tac dung ha glucose huyét ciia hat
chuoi ¢6 don (Ensete glaucum (Roxb.) Cheesman)
Théng tin bdi xanh 14 thé hién tac dung di dodn bang thir nghiém in silico va/hodc in vitro
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Mit khac, nghién ctru ndy ciing bude dau kham phé duoc mot sé hop chét trong hat chudi
c6 don dd gop phan vao tac dung ha glucose huyét cta cao chiét ethanol tir hat chudi co don
bao gdm afzelechin va coniferaldehyd. Hai hop chat nay co cac tac dung nhu kich thich té bao
B tuy tiét insulin duoc dy doan thong qua kha ning gin va giy dong kénh Karp, bao vé té bao
B tuy, giam/cham hép thu glucid théng qua kha ning e ché a-glucosidase in vitro va tang nhay
cam v6i insulin thong qua kha ning trc ché PTP1B in vitro.

Tuy la co quan chinh trong nghién ctru va diéu tri DPTD. Péi véi DTD tuyp 1, liéu phap
insulin 13 bat budc dé didu hoa ndng d6 glucose huyét boi tinh trang thiéu tuyét ddi insulin do
chét khoang 90% té bao B. Tuy nhién, cac thudc c6 tac dung kich thich té bao B tuy con lai tiét
insulin duoc str dung phd bién trong diéu tri DTP tuyp 2. Trong nghién ctru ndy, cao chiét
ethanol tr hat chudi ¢6 don c6 tac dung kich thich té bao B tuy tiét insulin; trong do, afzelechin
va coniferaldehyd 1a hai hop chat trong hat chudi ¢ don duoc chimg minh c6 tac dung kich
thich tiét insulin thong qua co ché c6 thé gin va gy dong kénh Kate, twong tu nhu co ché cua
nhom thude sulfonylurea va glinid duoc sir dung trong diéu tri PTD tuyp 2 hién nay. Diéu nay
mo ra mot trién vong nghién ciru va phat trién thudc c6 tac dung ha glucose huyét tir hat chudi
¢ don theo co ché gin va gay dong kénh Karp 1am kich thich té bao B tuy tiét insulin.

Bén canh tac dung kich thich té bao B tuy tiét insulin, cao chiét ethanol tr hat chubi co
don con c6 tac dung bao vé té bao B tuy. Piéu nay quan trong trong diéu tri DTD tuyp 2 vi sy
chét té bao B tuy s& tién trién theo thoi gian do ting glucose huyét va/hoic kich thich té bao B
tuy tiét insulin. Két qua cho théy cao chiét co tac dung gidam/ngan chdn apoptosis té bao B tuy
thdng qua lam giam mot sé tin hiéu c6 lién quan dén con duong apoptosis té bio bao gom
Cytochrom ¢, PARP va JNK1. Cao chiét c6 tac dung chdng stress oxy hoa théng qua kha ning
lam giam ham luong MDA tuy. Cao chiét ¢6 tac dung chong viém thong qua kha ning lam
giam muc do biéu hién cuia NF-«B, giam ham luong IL-6 va TNF-a trong mé tuy. Tir d6, gop
phﬁn quan trong vao tac dung cai thién moé hoc tuy, dac biét la cAu tric tiéu dao tuy. Téng hop
lai, cao chiét ethanol tir hat chudi c6 don vira ¢6 tac dung cai thién chic nang té bao B vira co
tac dung bao vé té bao P.

Bén canh cac thudc diéu tri DTD tac dong vio co quan chinh 1a tuy thi cac thude tac dong
1én cac co quan dich cua insulin ciing duoc quan tdm. Nhiéu bénh nhian DTD tuyp 2 c6 tinh
trang dé khéng insulin, néu insulin duogc tiét ra ma khong tuong tac va kich hoat dugc con
dudng truyén tin ndi bao cua insulin thi glucose ciing khong vao té bao duoc; do do, cac thude

c6 tac dung lam ting do nhay cam véi insulin hay giam dé khang insulin duoc cha y. Cé nhiéu
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dich tac dong co thé lam tang do nhay cam voi insulin, dién hinh 14 AMPK, metformin 13 thudc
dugc wu tién hang dau trong diéu tri PTD tuyp 2 c¢6 tac dung hoat héa AMPK. Tuy nhién, thude
nay khong c6 tac dung dang ké 1én sy bai tiét insulin nén ciing dugc st dung phdi hop voi
sulfonylurea. Phéi hop metformin va sulfonylurea mang lai hiéu qua diéu tri cho bénh nhan
DTD tuyp 2, dac biét bénh nhan cé tinh trang dé khang insulin. Trong nghién ctru nay, cao
chiét ethanol tir hat chudi c6 don khéng chi c6 tac dung kich thich té bao p tuy tiét insulin ma
con lam ting d6 nhay cam véi insulin thong qua tac dung hoat héa AMPK ¢ gan, dong thoi
cao chiét ciing c6 tac dung trc ché PTP1B in vitro ciing c6 thé gop phan vao tac dung nay.
Trong d6, afzelechin va coniferaldehyd 1a hai hop chat trong hat chudi c¢6 don duoc ching
minh ¢6 tic dung trc ché PTP1B in vitro c6 thé gop phan vao tac dung ndy cua cao chiét.

Ché d6 dinh dudng rat quan trong trong diéu tri PTD vi bita dn cung cap mot luong dang
ké glucid c6 thé chuyén hoa va hap thu ¢ duong tiéu hoa dan dén ting glucose huyét sau an.
Do d6, dé kiém soat glucose huyét sau bita dn, cac thude co tic dung 1am giam hay chdm hép
thu glucid ciing dugc str dung trong didu tri DTD tuyp 2, don cir 1a acarbose ¢6 tac dung chinh
1a rc ché a-glucosidase. Trong nghién ctru nay, cao chiét ethanol tir hat chudi ¢6 don cho thay
tac dung trc ché a-amylase va a-glucosidase in vitro; trong d6, afzelechin va coniferaldehyd 1a
hai hop chit trong hat chudi c6 don dugc chimg minh c6 tac dung nay. Pong thoi, cao chiét
cling trc ché su hép thu glucose qua doan rudt non c6 lap tir chudt. Cac két qua nay cho théy
cao chiét ethanol tir hat chudi ¢6 don ciing 1a mot d6i twong tiém ning c6 kha ning kiém soat
tang glucose huyét sau bira an.

Trong diéu tri DPTD, bén canh kiém soat n@)ng do glucose huyét trong gio1 han cho phép
thi tri hodn su tién trién cua cac bién chimg dugc cha ¥, dic biét 1a bién chimg than man. Sy
ton thuong cac co quan trong bién chimg PTP ciing gy kho khin trong kiém soat nong do
glucose huyét. Cao chiét ethanol tir hat chudi c6 don khong chi c6 nhiing tac dung chinh 13 1am
giam ndng do glucose huyét ma con cé tac dung cai thién ton thuong gan va than do ting
glucose huyét thong qua cai thién cac chi sb chirc nang gan va than, chong stress oxy hoa va
cai thién cu tric md hoc.

Liéu phap phdi hop ngay cang dugc chu y trong diéu tri DTD, c6 thé mang lai lgi ich 1am
sang dang keé trong khi kiém soat glucose huyét, can nang va huyét ap cling nhu giam thiéu cac
t6n thuong do mot s6 bién chimg va tri hoan sy tién trién cua cac bién ching TP [292]. Cao
chiét duoc liéu 1a mot dbi twong tiém ning c6 thé tiép can theo hudng nay vi sy ton tai cla
nhiéu hoat chit trong cao chiét tao nén céc tac dung phdi hop gép phan lam giam dang ké nong

d6 glucose huyét.

142



Mit khac, afzelechin va coniferaldehyd 13 hai hop chat dugc phan 1ap tir hat chudi c6 don
va dugc chiing minh c6 mét s6 tac dung sinh hoc in vitro nhu urc ché a-glucosidase, rc ché
PTPI1B, kich thich té bao P tiéu dao tuy tiét insulin va bao vé té bao B tiéu dao tuy trudc doc
tinh cua streptozotocin. Cac két qua ndy cho thiy afzelechin va coniferaldehyd 1a nhiing hop
chat c6 gop phan vao tac dung ha glucose huyét ctia cao chiét ethanol tir hat chudi c6 don.
DPong thoi, nghién ctru nay ciing cho thay afzelechin va coniferaldehyd 1a nhiing hoat chat trong
hat chudi c6 don do chung déu la nhiing hop chét tu nhién c6 céac hoat tinh sinh hoc duogc danh
gia trong nghién ctru nay. Tuy nhién, ludn an chua dinh lugng afzelechin va coniferaldehyd
trong hat chudi c6 don, chi méi phan lap dugc mot s it hop chit va chua xac dinh ham luong
ctia chiing trong hat chudi ¢6 don nén chwa xéc dinh rd afzelechin va coniferaldehyd c6 phai la
nhirng hop chat chinh cua hat chubi c6 don hay khong. Do dé, cac nghién ctru vé thanh phan
héa hoc cuia hat chudi ¢ don nén dugc thuc hién sdu hon nita trong tuong lai dé co nhirng nhan
dinh phu hop va chinh xac hon.

Mic du vy, nghién ctru ndy van con tdn tai mot sd han ché nhu sau (1) chua chtrng minh
dugc co ché kich thich té bao B tuy tiét insulin cua cao chiét va cac hop chat phan lap bang
thuc nghiém in vitro hay in vivo ciing nhu nguyén nhan giam tiét insulin khi ting liéu cao chiét;
(2) chwa lam sang to hop chit nao trong cao chiét co tac dung bao vé tuy theo co ché chdng
apoptosis, chdng oxy hoa va chéng viém; (3) chua lam 1d duoc co ché rc ché hap thu glucose
qua rudt, vi du nhu lién quan dén GLUT2 va SGLTI, chua lam sang to hop chit nao trong cao
chiét gop phan vao tac dung ndy; (4) chua 1am sang to hop chat nao trong cao chiét ¢6 tac dung
hoat hoa AMPK ¢ gan, chua lam 3 liéu cao chiét va cac hop chét phan 1ap c6 tac dung e ché
PTP1B ndi bao hay khong; (5) chua lam sang to hop chét nao trong cao chiét ¢6 tac dung cai
thién ton thuong gan va co ché & muc phan tir; (6) chua lam sang to co ché chdng stress oxy
hoéa ciia cao chiét ciing nhu thanh phan héa hoc trong cao chiét; (7) chua danh gia duoc tinh an
toan clia cao chiét khi sir dung dai ngay (doc tinh ban truong dién); (8) chua dinh lugng dugc
cac hop chit trong cao chiét; (9) ¢& mau danh gia mot sd chi tiéu con nho nhu TNF-a, IL-6 va
Western blot. Chinh vi vay, cac nghién ctru trong twong lai nén dugce xem xét thuc hién dé giai
quyét cac han ché cta luan an.

Vé dinh hudng nghién ctru tmg dung, bén canh ngudn hat chudi cd don ngoai tu nhién
van dang dugc khai thac va budn ban & dang tho trén thi truong, két qua nghién ctru ciia d¢é tai
khoa hoc va cong nghé cép tinh Ninh Thuan do nhom thuc hién ciing da nhan gidng va xay
dung thanh cong mé hinh 150 m? bao ton cdy chudi c6 don va mé hinh trong chudi ¢6 don
5000 m? theo hudng lam nguyén liéu cho san xuat dugc liéu véi nang suat thu duoc khoang 2
kg hat khé/buéng dé dam bao trix lugng nguén duoc liéu hat chudi ¢6 don cho dinh hudng phat
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trién cac san pham. Pong thoi, két hop véi cac két qua nghién ctru cua luin an cho thiy cao
chiét ethanol tir hat chudi c6 don 1a ddi tugng duoc lidu co trién vong dé nghién ciru tng dung
theo hudng phat trién san pham co tac dung hd trg va on dinh glucose huyét, hd tro va ngin
ngira bién chimg cua dai thio dudng. Trong nghién ciru ndy, cao chiét lidu 25 va 50 mg/kg déu
¢6 tac dung theo hudng hd tro diéu tri dai thao dudng. Xét tong thé cac chi tiéu nghién ctru,
cao chiét liéu 50 mg/kg co thé duoc lwa chon nhu lidu ¢6 tac dung tiém ning.
4.4. Péng gop mai cia luan an

Trong ludn an ndy, 1an dau tién tic dung va co ché ha glucose huyét cua cao chiét ethanol
tir hat chudi c¢6 don (Ensete glaucum (Roxb.) Cheesman) dugc nghién ctru va ching minh,
cung cip bang chimg khoa hoc cho viée st dung cao chiét ethanol tir hat chudi c6 don trong
diéu tri dai thao duong:

- Cong bd dau tién vé tac dung ha glucose huyét va ting kha ning dung nap glucose cta
cao chiét (12,5, 25 va 50 mg/kg) trén mé hinh dong vat.

- Trén su hap thu glucid: Cao chiét ¢ tac dung 1am giam hay cham hap thu glucid ¢6
thé thong qua cac co ché bao gdm e ché a-amylase (1Cso = 222,80 ug/ml), trc ché a-
glucosidase (ICso = 1,58 pg/ml) va trc ché hap thu glucose qua rudt (2,5 va 5 mg/ml).
Hop chit afzelechin (ICso = 184,63 puM) va coniferaldehyd (ICso = 52,84 uM) dugc
phan 1ap tir hat chudi c6 don c6 tac dung e ché a-glucosidase.

- Trén su tiét insulin va té bao p: Cao chiét (50 mg/kg trén in vivo, 100 pg/ml trén in
Vitro) c6 tac dung kich thich té bao p tuy tiét insulin va bao vé té bao B tuy thong qua
co ché chdng stress oxy hoa, chdng viém va chdng apoptosis. Hop chét afzelechin (100
UM) va coniferaldehyd (100 pM) duoc phan lap tir hat chudi ¢6 don c6 tac dung bao
Ve su séng s6t cua té bao dao tuy va kich thich té bao B tuy tiét insulin theo co ché
duogc du doan 1a gin va lam dong kénh kali nhay cam ATP (Kate).

- Trén d6 nhay véi insulin: Cao chiét c6 tac dung lam tang do nhay cam véi insulin
thong qua co ché hoat héa AMPK & gan (25 va 50 mg/kg) va co thé 1a su (e ché
PTP1B. Hop chat afzelechin (ICso = 7,58 pM) va coniferaldehyd (ICso = 8,39 pM)
duoc phan 1ap tir hat chudi ¢b don co tac dung trc ché PTP1B.

- Trén chic ning gan va than: Cao chiét (50 mg/kg) c6 tac dung cai thién chirc ning va
t6n thuong gan va than thong qua tac dong cai thién tinh trang peroxy hoa lipid mang

té bao va cau truc mo bénh hoc.
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KET LUAN

Lu4n 4n nay di thuc hién nghién ctru tac dung duoc 1y theo hudng ha glucose huyét
ctia cao chiét ethanol tir hat chubi c6 don trén cac md hinh thuc nghiém. Tir cac két qua thu
duoc, mot sd két luan duoc dua ra nhu sau:

Tac dung ha glucose huyét va cac tac dung lién quan ciia cao chiét ethanol tir hat
chudi ¢6 don trén mod hinh gay ting glucose huyét thue nghi¢m:

Tac dung ha glucose huyét ciia cao chiét: Cao chiét lidu 12,5 va 25 mg/kg co tac dung
ha glucose huyét trong nghiém phap dung nap glucose dudng udng trén chudt binh thudng.
Cao chiét lidu 12,5, 25 va 50 mg/kg c6 tac dung ha glucose huyét trén mo hinh chudt giy
ting glucose huyét bang STZ liéu 170 mg/kg. Cao chiét lidu 25 va 50 mg/kg c6 tac dung
ha glucose huyét trong nghiém phap dung nap glucose dudng udng trén mo hinh chudt gay
tang glucose huyét bang STZ liéu 170 mg/kg.

Tac dung cai thién ton thuong gan va than ciia cao chiét: Cao chiét lidu 50 mg/kg c6
tac dung cai thién chirc ning gan va than thong qua giam néng do AST, ALT, creatinin va
BUN huyét thanh, giam ham lwong MDA trong md gan, than va cai thién cu tric mo gan
va than. Cao chiét lidu 25 mg/kg c6 tac dung lam ting ham luong GSH trong mo gan.

Co ché tac dung ha glucose huyét ciia cao chiét ethanol va mét s6 hop chit phan
1ap tir hat chudi c6 don trén cac mo hinh thue nghié¢m:

Céc co ché tac dung ha glucose huyét ctia cao chiét bao gom: (1) Lam giam/cham hap
thu glucid bai tac dung trc ché a-amylase vai ICso 13 222,80 pg/ml, tc ché a-glucosidase
v6i 1Cs 12 1,58 pg/ml va tre ché hap thu glucose qua doan rudt non co lap & ndng d6 2,5 va
5 mg/ml; (2) Kich thich té bao B tuy tiét insulin & ndng d6 50 hodc 100 pg/ml trén md hinh
tiéu ddo tuy co lap va & lidu 25 va 50 mg/kg trén mé hinh chudt gay ting glucose huyét
bang STZ liéu 170 mg/kg; (3) Bao vé té bao tiéu ddo tuy ¢ ndng do 100 pg/ml co thé thong
qua co ché chong apoptosis trén mé hinh tiéu déo tuy co lap gdy ton thuong boi STZ; bao
vé té bao tuy ¢ liéu 50 mg/kg thong qua co ché chdng peroxy héa lipid mang té bao, chéng

viém va chéng apoptosis trén mo hinh chudt gy ton thuong bai STZ; (4) Lam tang do nhay
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cam véi insulin théng qua co ché hoat héa AMPK gan & lidu 25 va 50 mg/kg trén mé hinh
chudt gay ton thuong bai STZ va c6 thé 13 co ché e ché PTP1B.

Céc co ché tac dung ha glucose huyét mot s6 hop chat phan 1ap tir hat chudi c6 don:
Afzelechin va coniferaldehyd cé cac tac dung gop phan vao co ché ha glucose huyét cua
cao chiét ethanol tir hat chudi c6 don bao gém: (1) Lam giam/cham hap thu glucid boi tac
dung trc ché a-glucosidase v6i ICso twong tng 13 184,63 va 52,84 uM; (2) Kich thich té bao
B tuy tiét insulin & néng d6 100 pM trén md hinh tiéu dao tuy ¢ lap véi co ché duoc du
doan 1a gan va lam dong kénh kali nhay cam ATP (Kate); (3) Bao vé té bao B tuy ¢ nong
d6 100 UM trén mo hinh tiéu dao tuy co lap gy tén thuong bai STZ; (4) Lam ting d6 nhay
v6i insulin béi tac dung e ché PTP1B véi ICsp trong tng 1a 7,58 va 8,39 pUM.
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KIEN NGHI
Théng qua cac két qua nghién ciru dat duoc, mot sb kién nghi duoc dua ra nhu sau:
- Nghién ctu tac dung va co ché ha glucose huyét caa afzelechin va coniferaldehyd
trén mo hinh chudt ting glucose huyét.
- Nghién ctu tac dung va co ché ha glucose huyét cua cao chiét ethanol tir hat chudi
c6 don trén mé hinh chudt DTD tuyp 2 kém béo phi/dé khang insulin.
- Khao st tinh an toan cta cao chiét ethanol tir hat chudi c¢6 don thong qua thir

nghiém doc tinh ban trudng dién.
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TRUNG TAM SAM VA DUQC LIEU THANH PHO HO CHI MINH
RESEARCH CENTER OF GINSENG AND MEDICINAL MATERIALS (CGMM)
Dia chi: 41 Dinh Tién Hoang, P. Bén Nghé, Quin 1, TP.HCM
Tel/Fax: 0283.8274377

PHIEU KET QUA GIAM DINH MAU

(Két qua giam dinh chi cé gia tri v&i mau dem phdén tich)

So: DD 04/2020
Mau giam dinh: Chubi ¢6 dom
86 heomg mau;: 02 mau
Noi ldy mau: xi Phude Binh, huyén Béc Ai, tinh Ninh Thudn
Ngay ldy mau: 25/11/2020
Nguwedi giei mau: Ly Hai Triéu
Pon vi: Phong Duwgc Iy Sinh Hoa, Trung tdm Sam va Duge ligu TP.HCM
Dia chi: 41 Dinh Tién Hoang, P. Bén Nghé, Quin 1, TP.HCM
Nguedri nhdn mdu: Nguyén Thu Hing
Ngi dung yéu cau: Dinh danh tén khoa hoc
Phiromg phdp gidm dinh: So sanh hinh thai, d6i chiéu khéa phan logi v ban mé ta trong
céc tai li¢u chuyén nganh
Cén b giam dinh: Lé Dirc Thanh

Két qua:
Yéu cau Két qua
Tén khoa hoc: Ensete glaucum (Roxb.) Cheesm
Synonym: Musa glauca Roxb.
Tén Vi¢t Nam khac: Chudi hoa sen, Chudi chan voi, Chudi mo coi
Ho thye vat: Ho Chuéi (Musaceae)

(Chi tiét theo phuc luc 1, 2 dinh kém)

Phéng Tii nguyén va Phat trién Dwge li¢u
Cdn b gidam dinh Phé trwdng phong

Lé Dirc Thanh Ngé Thj Minh Huyén




Phu luc 1: Két qua giam dinh

Méu giém dinh: Chudi ¢d dom (Tén goi do ngudi guri miu cung cép)
S6 legng mdw: 02 mau (TB-01CCD, TB-02CCD)
Ngay nhgn mau: 25/11/2020
Noi Idy méu: xa Phuéc Binh, huyén Béc Ai, tinh Ninh Thugin
Newdri yéu cau: Ly Hai Triéu
Dia chi: Phong Duge 1y Sinh Hoa, Trung tim Sdm va Duge ligu TP.HCM
41 Pinh Tién Hoang, P. Bén Nghé, Quén 1, TP.HCM

Phitomg phép gidm dinh: So sanh hinh thai, d6i chiéu khéa phan logi v ban mé ta trong
céc tai li¢u chuyén nganh.
Cdin b¢ giam dinh: Lé Dirc Thanh

Sau khi phan tich 02 méu c6 sd hi¢u TB-01CCD, TB-02CCD ké trén, tham khao
cdic tai liéu hién c6, ching téi da xdc dinh duge tén khoa hoc cua mau, cu thé nhu sau:

Yéu ciu Két qua

Ténkhoa hoe: | Ensete glaucum (Roxb.) Cheesm

Tén latin khac: | Musa glauca Roxb.

Tén Viét Nam | Chudi hoa sen, Chudi chén voi, Chudi mo cdi

Ho thye vit: Ho Chudi (Musaceae)

Tiai li¢u tham khio:

1. https ngay truy cap
(29/12/2020)

2. ://powo.science.! 96-1. ngiy truy cip

(29/12/2020)
3. Pham Hoang H¢ (1999), Cay c6 Viét Nam, NXB Tré, Quyén 3, trang 428
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Phy lyc 2: Anh méu gidam dinh

a. Toan cdy; b-e: cum hoa; f: goc than gia; g-i: buong qua; j: ld béc; k: hoa cdi; I: hoa duc;
m-n: qua; o: hat
3




PHU LUC 2. KET QUA SANG LQC TAC DUNG UC CHE a-GLUCOSIDASE CUA
MOQT SO CAO CHIET TU HAT CHUOI CO PON

Trong dan gian, hat chudi ¢ don duoc sir dung pho bién dudi hai hinh thirc 13 ngdm véi
ruou 35-45° hodc sic v6i nude. Trong diéu kién nghién ciru, phuong phap va dung méi chiét
xuat ciing duoc lya chon phu hop véi cach str dung trong dan gian bao gdm ngam voéi ethanol
45% va sac v6i nude. Hon nira, nghién ctru ciing thyc hién thém cac phuong phap va dung moéi
chiét khac bao gdm chiét nong v6i ethanol va ethanol 45%, ngdm véi ethanol va chiét ngdm
kiét voi ethanol dé mé rong thong tin khoa hoc cho viéc st dung dugc li¢u nay. Tuy nhién,
phuong phap chiét ngdm kiét khong phu hop véi nguyén lidu nay vi do anh huéng cua tinh bot
tir hat nén gy ra hién tuong tic dong dich chiét ngdm kiét, didu nay anh hudng rat nhiéu dén
qua trinh chiét xuat nén phuong phap chiét nay khong dugc thuc hién trong nghién ctru. Nhu
vay, mot s6 cao chiét tir hat chudi c6 don bao gdm cao chiét ethanol (E1) va cao chiét ethanol
45% (E3) dugc chiét bang phuong phap ngdm dam, cao chiét ethanol (E2) va cao chiét ethanol
45% (E4) duogc chiét bang phuong phap chiét nong va cao chiét nuéc (E5) dugc chiét bang
phuong phap sic, dd dugc danh gia tac dung e ché a-glucosidase dé chon cao chiét tiém ning.

Bang 2.1. T4c dung iic ché a-glucosidase ciia c4c cao chiét

Cao chiét % e ché ICso
Nong dé (ug/ml) 0,59 1,17 2,34 4,69 (ng/ml)
= 10,31+155 26,19+454 @ 5427+332 91,94+043 2093
E2 11,48+340 3739+228 @ 71,61+353 9422+282 1,511
E4 19,76 +2,18 29,84+465 @ 4757+441 7487+145 2350
Nong dé (ug/ml) 1,17 2,34 4,69 18,75
E3 18,70+4,83 4306+6,05 6537+294 9358+124 2943
Nong do (ug/ml) 4,69 9,38 18,75 37,50
E5 29,60 + 6,64 54,90 + 3,23 6ff§f 9070+025 2289
Nong d@é (ug/ml) 187,5 375 750 1500
Acarbose 36,30+4,34 4338+309 6519+2,79 7498+065 411,80

Trung binh £ SD (n = 3). EI va E3: Cao chiét ethanol va ethanol 45% bang phwong phap ngdm
dam, E2 va E4: Cao chiét ethanol va ethanol 45% bang phwong phép chiét néng, E5: Cao chiét

niede bang phirong phdp sdc



Két qua ¢ bang 2.1 cho thiy:

Céc cao chiét déu c6 tac dung e ché a-glucosidase véi gia tri ICso theo tir thuy E2 < E1 <
E4 < E3 < E5 < acarbose. Nhu vdy, cac cao chiét déu thé hién tac dung trc ché a-glucosidase
t6t hon nhiéu so v4i acarbose va cao chiét E2 (Cao chiét ethanol bang phuong phap chiét nong)

c6 tac dung uc ché a-glucosidase tdt nhét. Do d6, cao chiét ethanol duoc chon 1a cao chiét tiém

nang cho nghién cuu.



PHU LUC 3. KET QUA SANG LQC TAC DUNG UC CHE a-GLUCOSIDASE CUA
MOQT SO HQOP CHAT PHAN LAP TU HAT CHUOI CO PON

Trong dé tai nay, mot s6 hop chat dugc phan 1ap tir hat chubi co6 don bao gdm

afzelechin, coniferaldehyd, daucosterol, 4-hydroxy-benzaldehyd, sinapaldehyd va acid

trans-cinnamic da dugc danh gia tac dung tc ché a-glucosidase dé chon dugc hop chat tiém

nang cho nghién ctu.

Béng 3.1. Phén trim e ché a-glucosidase ciia mt s6 hop chit phan Iap tir hat chudi cd

don ¢ ndng dd 50 pg/ml

Afzelechin Conifer- _ Acid Acarbose
, Dauco- 4-hydroxy- = Sinap-
Hop chat aldehyd trans- 750 pg/ml
sterol = benzaldehyd aldehyd )
cinnamic

1 42,49 94,17 34,46 12,69 7,40 3,96 63,08

2 47,01 94,46 41,41 13,83 11,86 9,36 58,21

3 44,18 94,17 34,67 15,07 13,83 13,21 64,85

Trung 44,56 94,27+ 36,85+ 11,03 + 8,84 + 62,05 +
13,86 + 1,19
binh +SD 2,28 0,16 3,95 3,29 4,65 3,44

Két qua o bang 3.1 cho thay:

Céc hop chat déu thé hién kha ning tc ché a-glucosidase & nong do 50 pg/ml véi

phan trim tc ché theo tir thu coniferaldehyd > afzelechin > daucosterol > 4-hydroxy-

benzaldehyd > sinapaldehyd > acid trans-cinnamic. Do d6, afzelechin va coniferaldehyd

dugc chon 14 nhitng hop chat tiém ning cho nghién ctu.




PHU LUC 4. QUY TRINH CHUAN BI CAO CHIET ETHANOL
TU HAT CHUOI CO PON
Hat sau khi tach tir qua chin s€ dugc rura sach, séy kho ¢ 40-50 °C va duogc xay nho co6 kich
thudc khoang 2 mm dé chiét xuat. Dugc liéu dugc chiét voi ethanol ba 1an lién tiép véi tong ty
1¢ duoc liéu/dung mdi 13 1/20 (g/ml), thoi gian cho mdi lan chiét 1a 60 phut, nhiét o chiét 1a
70 °C. Dich chiét duogc tap trung va c¢b quay giam ap ¢ 70 °C thu cao lodng. Cao lodng duogc
tiép tuc co trén bép cach thuy ¢ 70 °C thu cao dac dé nghién ctru. Hi¢u suét chiét cao dat 2,12%

(d3 trir am).

Bot hat chudi co don
(5000 g)

40 lit ethanol 98% (ty 1€ 1: 8),
70 C, 60 phiit

| |

B3 duoc liéu Dich chiét
30 lit ethanol 98% (ty 1€ 1: 6), J
70 C, 60 phit | |
B duoc liéu w
30 lit ethanol 98% (ty 1€ 1: 6),
(o]
70 C, 60 phat l l

Dich chiét > ~n L

~ . : Co quay giam a

Ba duoc liéu Wy goa P
v 670 C

C6 trén bép cach thuy 6 70 C

Hinh 4.1. So' d6 chiét xuit cao chiét ethanol tir hat chudi c6 don



Bang 4.1. Mt sé chi tiéu chat lrong ciia cao chiét ethanol tir hat chudi cé don

STT Chi tiéu Két qua Phwong phap thir
1  Céam quan Cao chiét 1 cao dic, c6 mau den, vi Céam quan va quan sat
ngot nhe, hoi chat va mui thom nhe  bang mat thuong
dac trung.
2 Do tinh khiét
21 Do am 15,01% DDVN V - Phu luc 9.6
2.2 Tro toan phan 3,31% DDVNV - Phy lyc 9.8
3 Gi6i han nhiém khuan bat yéu cau theo bang 13.6.6, phu luc  DDVN V - Phu luc 13.6
13.6, DDVN V (Téng s6 vi sinh vat
hiéu khi < 10* CFU/g; Tong s6 nim <
10?2 CFU/g; Khong qua 10?> CFU vi
khuan Gram am dung nap mét trong
1 g; Khéng c6 Salmonella trong 10 g;
Khéng c¢é  Escherichia  coli,
Staphylococus aureus trong 1 g).
4 Dinh tinh
4.1. Xac dinh sy hién dién Dich chiét tir cao chiét phai duong Phan tmg hda hoc
cia  polyphenol va tinh vdi cac thude thir dic trung cua
flavonoid trong cao polyphenol va flavonoid (TT NaOH
chiét. 10%, TT FeCls 5%, TT
Pb(CH3COO)2 10% va TT Cyanidin).
4.2. Xac dinh sy hién dién Sac ki d6 cua dich chiét tir cao chiét = Sic ky 10p mong
ctia hop chat afzelechin = phai c¢6 vét c6 R va mau sic tuong
va coniferaldehyd trong dong v&i chuan afzelechin  va
cao chiét. coniferaldehyd.
5 Ham lugng polyphenol Ham lugng polyphenol tong theo Do quang (UV-Vis)
téng chuan acid gallic (GAE) 1a 172,03 mg
GAE/g cao kho kiét.
6 Ham luong flavonoid Ham luong flavonoid toan phan theo Do quang (UV-Vis)

toan phan

chuan quercetin (QE) 1a 21,06 mg
GAE/g cao kho kiét.




PHU LUC 5. QUY TRINH PHAN LAP CAC HQP CHAT TU HAT CHUOI CO PON

Duoc liéu hat chudi c6 don dugc ngam chiét siéu am voi methanol. Dich loc dugc tap trung
va cb quay dudi ap suit giam dé loai bo dung mdi thu duge cao chiét methanol. Hoa cao chiét
v6i nude cat va chiét phan bd 16ng-10ng 1an luot voi cac dung méi c¢6 do phan cuc dan ting bao
gdm n-hexan, ethyl acetat va n-butanol. Céc dich chiét thu dugc ¢6 quay dudi ap suét giam thu
dugc cac cao chiét phan doan twong Gng 12 n-hexan, ethyl acetat va n-butanol. Cao chiét phan
doan ethyl acetat dugc tién hanh chay sic ky cot silica gel pha thudng (P60) v6i gradient hé
dung mdi CH2Cl/CH;OH (100:0 ~ 0:100) thu duoc 15 phan doan, ky hiéu tir EC1 dén EC15.
Tién hanh chay sic ky cot silica gel pha thuong (P60) v6i phan doan EC3, gradient hé dung
moi n-hexan: ethyl acetat (100:0 ~ 0:100), rira cot bang methanol, gdp cac phan doan giéng
nhau thu duge 14 phan doan, ky hiéu tir EC3.1 dén EC3.14. Tir phan doan EC3.8 xuét hién két
tia, loc va rira tiia bang CH,Cl, tinh khiét va két tinh lai bang aceton tinh khiét thu dugc hop
chat ky hiéu 1a EG2. T phan doan EC12 tiép tuc thuc hién sic ky cot pha thudng voi cot ¢o
chiéu dai 70 cm, duong kinh trong 3 cm, chiéu cao silicagel trong cot 25 cm va van tde giai ly 2 cm/phut.
Hé dung mdi c6 d6 phan cyc ting dan CHCls 100%, CHCls/CH3OH (10:1 ~5:1 ~ 3:1 ~ 1:1) va
CH3OH 100%. Kiém tra bang chdm sac ky ban mong ly giai bang h¢ CHsOH: CH3;OH: H,0
thich hop, dung thudc thir H2SO4 10% dé hién vét va gom cac phan doan ¢ cac vét gidng nhau
lai v6i nhau thu dugc 6 phan doan dugc ky hiéu tir EC12.1 ¢én EC12.6. Phan doan EC12.3 tiép
tuc sic ky cot pha thuong nhiéu 1an véi cot c6 chiéu dai 70 cm, duong kinh trong 1,8 cm, chiéu cao
silicagel trong cot 30 cm va vén toc giai ly 1 cm/phit. Hé dung méi giai ly c¢6 do phén cyc ting dan
CHCI3/CH30H (99:1 ~ 90:1 ~ 80:1 ~ 70:1 ~ ...) thu hop chat EG1.



Hat chudi cé don

Say kho va xay bjt

Bt hat (13 kg)

1. Ngdm chiét siéu dmvai methanol (30 it x 5 ldn)

2. Cd quay duri ap swat giam

L 4

Cao chiét (351 g)

n-hexan | Ethyl acetat i m-butanol l
Phiin doan n- Phiin doan ethyl Phiin doan n-
hexan (555 ) acetat (190,49 g) butanol (9,1 g)

¥

Phién doan ethyl acetat
(180 g)

Sie ky ot silica gel P60
CH,Cl,: MeOH gradient (100:0 ~ 0: 100, wv)

[ et | Ec2 || kcs || Eca || Ecs || Bce || k7 || ks || kco || Ecwo || et ][ Eci2 ]| Ecs || Ecia|| Ecis]

| Ecrz1||Eci22 | ECi23 | |EC124 || EC125 || EC126 |

CHCly/methanol g radient

EGI1
(23 mg)

| eca || sz || ecss|| Ecsa|[ ecas|[ ecae|[ wcs7|[ Ecss || ecas|[Ecsao |[Ecsan | [Ecai |[Ecais |[Ecai |

| Dich | | Tim |
R vl CHLCly
Koét tinh v aceton

EG2
(257 mg)

Hinh 5.1. So' @6 phan lap cac hop chit tir hat chudi cé don



EG1 - Afzelechin

EG2 - Coniferaldehyd

Hinh 5.2. Ciu triic ciia hai hop chit dwoc phan Iap tir hat chudi co don
PHU LUC 5.1. DU LIEU PHO CUA HQP CHAT EG1
Bang 5.1. Dix liéu phd 'H-NMR va3C-NMR cia hgp chit EG1

Vi tri DEPT 'H-NMR BC-NMR HMBC correlations
C/H (8H ppm) (8c ppm) (*H—*"C)
(No. H, mult., J Hz)
2 CH 4,80 (1H, s) 78,0 C-7,C-1I’
3 CH 4,02 (1H, dd, 4,8, 9,6) 64,8 C-10, C-1°
4 CH:> Ha: 2,48 (1H, dd, 3,0, 16,2) 28,1 C-2, C-3, C-5, C-6,
Hp: 2,68 (1H, dd, 4,8, 16,2) C-8, C-9, C-10
5 C 156,5
6 CH 5,71 (1H, d, 2,4) 94,1 C-5, C-7, C-8, C-10
7 C 155,7
8 CH 5,89 (1H, d, 2,4) 95,1 C-6, C-7, C-9, C-10
9 C 156,2
10 C 98,4
1’ C 129,9
2°,6 CH 6,71 (2H, dd, 1,8, 6,6) 1144 C-2,C-1’,C-3°, C-5°,
C-4
3,5 CH 7,21 (2H, dd, 1,8, 7,2) 128,2 C-2,C-2’,C-6°, C-4
4’ C 156,5

[TLTK] Wan, S.B., Chan, T.H. (2004), “Enantioselective synthesis of afzelechin and epiafzelechin”,
Tetrahedron, 60(37), pp. 8207-8211.
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PHU LUC 5.2. DU LIEU PHO CUA HQP CHAT EG2
Bang 5.2. Dir liéu phé 'H-NMR va *C-NMR ciia hop chat EG2 so véi coniferaldehyd

EG2 Coniferaldehyd [TLTK]
(aceton-d6) (aceton-d6s)
Vi tri 'H-NMR BC- 'H-NMR 13C-
C/H (&1 ppm) NMR (&1 ppm) NMR
(No. H, mult., J Hz) (8¢ (No. H, mult., J Hz) (8¢
ppm) ppm)
1 148,9 148,97
2 150,9 146,98
3 6,91 (1H, d, J=6,5 Hz) 116,2 6,96 (1H, d, J=8,24 Hz) 114,94
4 124,7 7,12 (1H, dd, J=2,14; 8,24
7,19 (1H, dd, J=1,5; 7,0 Hz) Hz) 124,01
5 127,3 126,54
6 7,35 (1H, d, J=2,5 Hz) 111,6 7,07 (1H, d, J=2,14 Hz) 109,52
7 7,56 (1H, d, J=13,5 Hz) 154,2 7,71 (1H, d, J=15,87 Hz) 153,24
6,65 (1H, dd, J=1,5; 13,0 Hz)  126,8 6,60 (1H, dd, J=7,62; 15,87
8 Hz) 126,26
9 9,63 (1H, d, J=6,5 HZz) 194,1 9,64 (1H, d, J=7,62 Hz) 193,69
1-OH 5,37 (H, s) 5,98 (H, s)
2-OCH3 3,91 (3H, ) 56,3 3,94 (3H, s) 55,93

[TLTK]: Sy, L.K., Brown, G.D. (1999), “Coniferaldehyde derivatives from tissue culture of Artemisia annua

and Tanacetum parthenium”, Phytochemistry, 50(5), pp. 781-785.
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PHU LUC 6. PANH GIA TiNH AN TOAN CUA CAO CHIET ETHANOL TU HAT
CHUOI CO DON BANG THU NGHIEM PQC TINH CAP PUONG UONG
Phwong phap:

Nguyén tdc: Nghién ctru doc tinh cip ciia mau thir trén dong vat thi nghiém chu yéu
la dé x4c dinh liéu chét trung binh (LDso), tirc 1a liéu lam chét 50% s6 con vat thir nghiém
trong diéu kién nhat dinh.

Tién hanh: Chudt duogc cho nhin doéi 12 gio (nudc udng day du) trude khi tién hanh
thir nghiém. Tién hanh tham do ddc tinh cta cao chiét trén 3 chudt/ gidi1, chudt dugce cho
ubng cao chiét & nong do t6i da cao chiét co thé qua kim (liéu 0,5 ml/10 g thé trong). Theo
doi va ghi nhan tinh trang chudt binh thuong hay cac triéu chirng quan trong & chudt khong
chét hodc trudc khi chét (gai mom lién tuc, chay hoang loan, ngi xiéu veo, co giat, run ray,
tim tai & cac bo phan co thé, tu thé nam, dimg...) va sb chudt tir vong trong vong 72 gio.
Tir két qua tham do, thir nghiém xac dinh dugc thuc hién tuong tu voi s6 chudt 16n hon (10
chudt/giéi). C6 3 trudng hop co thé xay ra:

Truwong hop I1: Néu s6 chudt thir nghiém van bao toan, xac dinh liéu cao nhét c6 thé qua
kim ma khong 1am chét chudt (Dmax) va lidu twong d6i an toan Ds ding trong cac thuc
nghiém duoc 1y c6 thé bang 1/5Dmax hodc 16n hon 1/5Dmax.

Truwong hop 2: Néu ty 18 tir vong 1 100% thi tiép tuc giam lidu dé xac dinh liéu tbi thiéu
gay chét 100% chudt thir nghiém (LD1oo) va licu tdi da khong giy chét chudt (LDo). Tir do,
liéu LDso duoc tinh theo cong thirc Behrens - Karber.

Truong hop 3: Néu ty 18 tir vong thap hon 100% thi khong xac dinh duoc lidu gay
chét tuyét d6i. Pbi v6i trudng hop nay, khong thé suy ra liéu LDso, nhung c6 thé xac dinh
dugc lidu t6i da khong gy chét chudt (LDo). Liéu tuwong dbi an toan Ds dung cho thuc
nghiém duoc 1y c6 gi tri bang 1/5 hodc 1/10 LDo.

[TLTK] D6 Trung Bam (2014), Phwong phdp xdc dinh déc tinh cdp cia thube, Nha xudt ban
Y hoc, Ha Noi, tr. 15-28, 59-67, 184-189.



Két qua:

Sau khi cho chudt ubng cao chiét ethanol véi liéu t6i da c6 thé bom qua kim 1a 19,84
g/kg, tat ca chuot déu khoe manh, an thirc an vién, uéng nude, tiu tiéu, van dong binh
thuong va khong c6 chudt nao tir vong trong thoi gian 72 gio quan sat. Do do, khong xac
dinh duoc lidu LDso ctia cao chiét ethanol trong thtr nghiém nay.

Nhu vay, cao chiét ethanol khong thé hién doc tinh cap dudng udng trén chudt nhat trang

chung Swiss albino & ca hai giéi v6i lidu Dmax 12 19,84 g/kg.



PHU LUC 7. GIAY CHUNG NHAN CHAP THUAN CUA HOI PONG PAO PUC
TRONG NGHIEN CUU TREN PONG VAT

BOYTE CONG HOA XA HOI CHU NGHIA VIET NAM
DAL HQC Y DUQC Déc lip - Ty do — Hanh phic
THANH PHO HO CHI MINH
$é: 591 /GCN-HDDPDNCTDV Tp. H6 Chi Minh, ngay/thing © nam 2023
GIAY CHUNG NHAN

Chép thudn cia Hji dong Pao dirc trong nghién ciru trén dong vat

Can cir Quvét dinh 56 2106 OD-DHYD ngay 26/08/2022 cua Hiéu trwong Dai hoc
Y Duwge Thanh pho H6 Chi Minh vé viéc thanh lap Hoi dong Dao dirc trong nghién ciru
trén dong vdt cua Dai hoc Y Dugc Thanh phé Ho Chi Minh;

Theo két lugn cua Hoi dong Pao diic trong ngh:en cwru trén dong vat cua Dai hoe
Y Duege Thanh phé Ho Chi Minh tai cuge hop vao ngay 05/06/2023;

Héi dong Dao dirc trong nghién ciru trén dong vét cua Dai hoc Y Dugc Thanh pho
H6 Chi Minh chdp thuan vé dao dirc trong nghién ciru trén dong vat doi voi dé tai
nghién ctru:
1. Tén nghién ctru: Nghién ciru tac dung va co ché ha glucose huyét cua hat chudi
¢d don (Ensete glaucum (Roxb) Cheesman)

o

Chu nhiém dé tai: Ly Hai Triéu
Don vi chu tri: Trung tdm Sam va Dugc li¢u TP.HCM, Vién Dugc liéu

Dia diém trién khai: Trung tim Sam va Dugc liéu TP.HCM, Trung tam Khoa hoc
Cong nghé Dugc Sai Gon (Sapharcen)

5. Thai gian tién hanh nghién ciru: tir thang 6/2023 dén thang 12/2023

= oW

Ngay chap thuén: ngay 12 thang 06 nam 2023

Nhimg thay déi trong trién khai nghién ciru sé phai bdo cao va dugc Hoi dong
Dao dic trong nghién ctu trén dng vit ctia Pai hoc Y Duge Thanh phé H6 Chi Minh
xem xét, chip thuan.

Chu nhiém dé tai phai bao cao két qua tuan thu dao dirc trong nghién clru trén
dong vit cho Hoi dong Pao dirc sau khi két thuc thi nghiém theo quy dmh

TM. HQI PONG
CHU TICH

=

Tran Hing




PHU LUC 8. TOM TAT QUY TRINH PINH LUQONG GLUCOSE TRONG HUYET
TUONG BANG BOQ KIT GOD-PAP
Quy trinh dinh lwong glucose: Nong d6 glucose huyét dugc xac dinh duwa trén huéng dan
ctia bo kit GOD — PAP (Glucose oxidase-phenol amino phenazon) cé sira doi phu hop véi diéu
kién phong thi nghiém.
Nguyén tdc: Glucose trong mau bi oxy hoa theo co ché enzym dudi tac dong cua glucose
oxidase (GOD) tao ra H202. H202 dudi sy xtc tac cua peroxidase s€ phan ing voi phenol va 4-

aminophenazon sinh ra quinoneimin c6 mau tim do.

GOD
Glucose + O2 + HLO — Acid gluconic + H20:

Peroxidase
2H>0; + 4-aminophenazon + phenol — Quinoneimin + 4H,0

Tién hanh: Méau dudi chudt (10 pl) duge thu vao cho vao 6ng co chta chit chong dong
EDTA 2% (1: 1 v/v). Hon hop nay dugc ly tim véi tbe d6 5000 rpm trong 5 phat & nhiét do
phong thu huyét tuong dé dinh lugng glucose (Bang 4).

Bing 7.1. Hon hop phan ng dinh lwgng glucose

Miu Tring Chuén Thir
Huyét twong (ul) - - 5
Chuan glucose (pl) - 5 -
Nude cat (ul) 5 - -
Thude thtr (ul) 250 250 250

Hdn hop phan tmg dugc lic déu va u trong 10 phit & 37 °C. Do hip thu (Abs) duoc do &
bude séng 500 nm bang may doc dia Biotek. Nong do glucose duoc tinh toan theo cong thic:
Glucose (mg/dl) = [(Absthe - AbStréng) / (AbSchuan - AbStrang)] x 100 x d6 pha lodng.



PHU LUC 9. TOM TAT QUY TRINH PINH LUQNG INSULIN TRONG HUYET

TUONG BANG BQ KIT MERCODIA MOUSE ELISA INSULIN KIT (10-1247-01)

Nguyén tic: Insulin trong mau phan tng véi khang thé khang insulin lién hop peroxidase va
khang thé khang insulin ¢ dinh trén giéng phan tng. Sau khi rira s& loai bo cac khang thé
khong gin, cic khang thé lién két dugc phat hién bang phan ung véi 3,3°,5,5°-
tetramethylbenzidin. Phan tng duoc dimng bang dung dich acid sulfuric 0,5 M va d6 hip thu
duoc do ¢ budc song 450 nm.

Tién hanh:

10 ul mﬁuf'giél_lg
(Thir/trang/chudn)

b J

100 pl khang thé dac hiéu cua insulin
lién hgp vai enzym vao moi giéng

v

U lie (700-900 rpm) 2 gi&r & nhiét dé phong (18-25°C)

r

Rira 6 lin v&i dung dich dém rura

Y

200 pl cor chat vio maoi giéng

A J

Ul1s phut & nhiét dé phong (18-25 °C)

Y

Thém 50 pl dung dich dimg phan (mg
Lac nhe dia dé tron déu

L J

Bo dd hfip thy & .= 450 nm

Hinh 8.1. Quy trinh dinh lwgng insulin
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Hinh 8.2. Pwong chuén insulin
Tinh toan: Nong do insulin huyét (ug/l) duoc tinh thong qua dudng chuin insulin (y =
0,0087x2+ 0,0065x + 0,0695; R% = 0,9998); trong d6, x 1a ndng do insulin (ug/l) va y 1a 46 hap

thu & budc song 450 nm.



PHU LUC 10. TOM TAT QUY TRINH PINH LUQNG AST, ALT, ALP, GGT, BUN,
CREATININ TRONG THANH TUONG BANG BQ KIT ALINITY ABBOTT
+* Quy trinh dinh lwgng AST
Nguyén tic: AST c6 trong mau xuc tac cho qué trinh chuyén nhém amin tir L-aspartat thanh
2-oxoglutarat, v&i sy ¢6 mit cua pyridoxal-5’-phosphat, tao thanh oxaloacetat va L-glutamat.
Oxaloacetat vdi sy ¢ mat cuia NADH va malat dehydrogenase (MDH) bi khir thanh L-malat.
Trong phan ng nay, NADH bi oxy hoa thanh NAD*, phan tng duoc theo dbi bang cach do

tbc do giam d6 hap thu ¢ budc song 340 nm.
AST, P-5’-P
L-aspartat + 2-oxoglutarat ——  Oxaloacetat + L-glutamat

MDH
Oxaloacetat + NADH ——

Tién hanh: Tao cac hdn hop phan Gmg nhu bang 9.1.

L-malat + NAD*

Bing 9.1. Hon hop phan @ng dinh lwgng AST

Mau Trz"lng Chuén Thir
Huyét thanh () - - 5
Chuan (ul) - 5 -
Nude cat (ul) 5 - -
Thudc tha 1 (ul) 160 160 160
Thudc tha 2 (ul) 40 40 40

Hdn hop phan tng duge lic déu va u trong 15 phit ¢ 37 °C. Pd hip thu (Abs) duoc do &
budc song 340 nm mdi phit trong 10 phut. Tinh todn ndong dd AST theo huéng dan cua nha
san xuat.

¢ Quy trinh dinh lwgng ALT

Nguyén tic: ALT c6 trong miu xtc tic cho qua trinh chuyén nhém amin tir L-alanin thanh
2-oxoglutarat, v&i sy c6 mat cua pyridoxal-5’-phosphat, tao thanh pyruvat va L-glutamat.
Pyruvat véi sy ¢ mat cia NADH va lactat dehydrogenase (LD) bi khtr thanh L-lactat. Trong
phan tng nay, NADH bi oxy hoa thanh NAD*, phan ung dugc theo ddi bang cach do toc do
giam d6 hap thu & budc song 340 nm.

. ALT, P-5’-P
L-alanin + 2-oxoglutarat ———  Pyruvat + L-glutamat

LD

Pyruvat + NADH —_— L-lactat + NAD*



Tién hanh: Tao cac hdn hop phan Gmg nhu bang 9.2.

Bing 9.2. Hon hop phan ng dinh lwong ALT

MAu Tring Chuén Thir
Huyét thanh (ul) - - 6
Chuan (pl) - 6 -
Nudc cat (pl) 6 - -
Thude thir 1 (pl) 120 120 120
Thudc thir 2 (ul) 120 120 120

Hdn hop phan tng dugc lic déu va u trong 1 phut ¢ 37 °C. P hap thu (Abs) duoc do & budc
song 340 nm mdi phit trong 3 phat. Tinh toan ndng d6 ALT theo hudng din cta nha san xuét.
+* Quy trinh dinh lwgng ALP
Nguyén tic: ALT c6 trong mau thily phan p-nitrophenyl phosphat tao thanh san phim c6
mau vang, co6 do hép thu cuc dai & budc song 405 nm.
ALP

p-nitrophenyl phosphat + H>O p-nitrophenol + Phosphat

Tién hanh: Tao cac hdn hop phan tng nhu bang 9.3.
Bing 9.3. Hon hop phan @ng dinh lwgng ALP

MAiu Trz"lng Chuin Thw
Huyét thanh (pl) - - 4
Chuan (ul) - 4 -
Nudc cat (pl) 4 - -
Thubc thir 1 (ul) 200 200 200
Thudc tha 2 (ul) 50 50 50

Hon hop phan tmg dugc lic déu va u trong 1 phiit & 37 °C. D9 hap thu (Abs) duoc do & budc

song 405 nm mdi phit trong 3 phat. Tinh toan ndng d6 ALP theo huéng dan ctia nha san xuat.
¢ Quy trinh dinh lwgng GGT

Nguyén tic: GGT c6 trong mau xuc tac qua trinh chuyén nhom y-glutamyl tir chat nén cho

(L-y-glutamyl-3-carboxy-4-nitroanilid) sang chat nhan glycylglycin dé tao ra glutamyl



glycylglycin va 5-amino-2-nitrobenzoat. Téc @6 hinh thanh 5-amino-2-nitrobenzoat ty 1¢ thuan
v6i hoat tinh GGT ¢6 trong miu va c6 thé dugc do dong hoc & 400-420 nm.
L-y-glutamyl-3-carboxy-4-nitroanilid + glycylglycin
V1 GGT
L-y-glutamylglycylglycin + 5-amino-2nitrobenzoat
Tién hanh: Tao cac hdn hop phan tng nhu bang 9.4,
Bing 9.4. Hon hop phan wng dinh lwgng GGT

Mau Trz"lng Chuén Thw
Huyét thanh (pl) - - 3
Chuén (ul) - 3 -
Nude cét (pl) 3 - -
Thudc tha 1 (pl) 125 125 125
Thudc tha 2 (ul) 32 32 32

Hdn hop phan tng dugc lic déu va u trong 1 phut ¢ 37 °C. Po hap thu (Abs) duoc do & budc

song 405 nm mdi phut trong 3 phit. Tinh todn ndng d6 GGT theo hudng dan ciia nha san xuat.
¢ Quy trinh dinh lwgng BUN

Nguyén tac: Urea c6 trong mau bi thiy phan boi urease tao ra amoniac va carbon dioxid.
Véi su hién dién cta glutamat dehydrogenase (GLDH) va NADH dang khtr, amoniac két hop
v6i o-ketoglutarat (a-KG) dé tao ra L-glutamat. Trong phan ng nay, NADH bi oxy héa thanh
NAD*. Phan tmg dugc theo doi bang cach do tdc d6 giam do hap thu ¢ budc song 340 nm do
qua trinh oxy héa NADH thanh NAD*.

Urea + H,O Urease

——2NH3 + CO»

NHs+ o-KG + NADHM

Tién hanh: Tao cac hdn hop phan tng nhu bang 9.5.

L-glutamat + NAD*



Bing 9.5. Hon hop phan vng dinh lwong BUN

MAiu Tring Chuin Thir
Huyét thanh (ul) - - 5
Chuén (pl) - 5 -
Nudc cat (pl) 5 - -
Thude thir 1 (pl) 160 160 160
Thude thir 2 (ul) 40 40 40

Hdn hop phan tmg dugc lac déu va u trong 1 phut ¢ 37 °C. 6 hip thu (Abs) duge do & budce

s6ng 340 nm mdi phit trong 3 phut. Tinh todn ndong d6 BUN theo huéng dan ctia nha san xuat.

+* Quy trinh dinh lwgng creatinin

Nguyén tac: O @6 pH kiém, creatinin trong mau phan tng véi picrat dé tao thanh phirc hop

creatinin-picrat. Téc d6 ting do hip thu & budce séng 500 nm do su hinh thanh phirc hop nay

ty 1€ thudn v&i nong do creatinin trong mau.

Creatinin + Picrat kitm —— Phirc hop creatinin-picrat

Tién hanh: Tao cac hdn hop phan tng nhu bang 9.6.

Bing 9.6. Hon hop phan vng dinh lweng creatinin

Mau Trz"lng Chuén Thir
Huyét thanh () - - 10
Chuan (ul) - 10 -
Nuéc cat (ul) 10 - -
Thudc tha 1 (ul) 200 200 200
Thubc thir 2 (ul) 48 48 48

Hon hop phan tmg dugc lic déu va do hip thu duoc do & bude song 510 nm sau 30 va 90

gidy 0 & 37 °C. Tinh toan néng do GGT theo hudng din cuia nha san xuat.



PHU LUC 11. QUY TRINH NHUOM MO H&E
Nguyén tic: Nhuom H&E 1a phuwong phap nhudém hai mau lién tiép. Hematoxylin nhuém
nhan: H sau khi bi oxy hoa mét 2 nguyén tir H tao thanh anion Hematein mang dién tich am (-
) ¢6 &i luc manh d6i v6i cac thanh phan cation mang dién tich dwong (+) & nhiém sac chat trong
nhan (dai mau c6 thé tir xanh dén tim). Eosin nhudém té bao chdt: E bat mau bang lyc hut tinh
dién gitta Eosin va cac thanh phan cia bao twong (dai mau tir hdng dén do).

Tién hanh:

Buwdc chinh K¥ thuat
] - T4y paraffin trong 3 bé xylen mdi bé 5’
Tay - Qua 3 bé con 99-96-80°, moi bé 15s
paraffin - Rira nude cat 15s
Y
Nhudém - Nhuom hematoxylin Harris: 7°.
Hematoxy"n - Rira nude chay 2°.
v - Con acid 0,5%, nhing 1-3 lan
- Rtra nudce cat 15s ‘
Rua - Nudce amon@ac 2-3%, nhing 1-3 lan
- Rtra nudce cat 15s

| - Qua bé ¢dn 90°, 15s

¢ - Nhuém Eosin 1%: 1,5’.
- Rua nuwoce chay 2°. o i
Eosin - Biét hoa trong 3 bé con 96-90-90°, moi bé nhiing 3-5 lan.
2
. - Lau lame, gan lame bang keo va ki hiéu
Gan kinh




PHU LUC 12. QUY TRINH PINH LUQNG PROTEIN BANG THU NGHIEM
BRADFORD

Nguyén tac: Thir nghiém Bradford dya trén nguyén tic lién két cta phan tir thudc nhudm,
Coomassie Brilliant Blue, v6i protein din dén sy thay doi phd hap thu ciia thubc nhuém. Khi
thudc nhudm lién két v6i protein, do hap thu tdi da ctiia nd s& chuyén tir 465 nm sang 595 nm,
dan dén su thay d6i mau tir niu sang xanh.

Tién hanh: Theo hudng dan ctia nha san xuat (Thermo Scientific Pierce BSA Protein Assay
Standards)

Chudn bi thuéc thir: Coomassie Brilliant Blue G (2 mg) + Ethanol 95% (Merck) (1 ml) =>
Hoa tan hoan toan => Thém tir tir acid phosphoric 88% (5 ml) => Vortex déu => B sung nudc
dia 20 ml => Bao quan ¢ 4 °C.

Albumin huyét thanh bo (BSA) la chit chuan duoc mua sdn ¢ nong d6 2 mg/ml dé tién hanh
dung dudng chuin véi cac ndng d6 khac nhau: 2000, 1500, 1000, 500, 250, 125, 62,5 pg/ml.
Phan tmg dinh lugng protein gdm: 1 ml Coomassie Brilliant Blue G + 96 ul H20 + 4 ul dich
dinh lugng protein. Hon hop phan tmg duoc do d6 hap thu & budc song 595 nm. Ham lugng
protein dugc xac dinh thong qua duong chuan BSA y = 40,247¢*%5% trong d6 x 1a do hap thu;
y 12 nong d6 BSA (pg/ml).

2 2500
= 2000 y = 40.247g465 .
< R? = 0.9939
2 1500
[{=1
=
£ 1000
“<Q
z
500
0
0 0.2 0.4 0.6 0.8 1

Do hiap thu (A=595 nm)

Hinh 11.1. Pwong chuin BSA tai buéc séng 595 nm
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PHU LUC 13. PUONG CHUAN MDA VA GSH

MDA
y = 0.0058x + 0.0102
R2? = 0.9956

0 50 100 150 200 250 300 350
Nong d9 (uM)
GSH
y = 0.1141x + 0.0717 s
R2=0.991 .
0 1 2 3 4 5 6

Nong d6 (mM)

Hinh 12.1. Puwong chuin MDA va GSH



PHU LUC 14. TOM TAT QUY TRINH PINH LUQNG TNF-a TRONG DICH PONG
THE MO BANG BOQ KIT LEGEND MAX MOUSE TNF-a ELISA KIT (430907,
BIOLEGEND, MY)

Nguyén tdc: Dya vao tinh dic hiéu khang nguyén-khang thé, khang thé da duoc phu sin
dudi day giéng sé lién két voi khang nguyén c6 trong mau, sau d6 u voi khang thé thir cap lién
két v6i enzym, dudi tac dung ctia co chit s& giai phong tin hiéu mau. Cuong d6 mau cia phirc
hop ti 1& v&i ham luong TNF-a c6 trong mau, dugc do & budc song 450 nm.

Tién hanh:

Phan tmg: 50 pl dung dich dém + 50 ul dich néi, o lic 200
vong/phut & nhiét do phong trong 2 gid

D6 rira 4 lan va thém 100 pl Mouse TNF-o Detection Antibody, 1
lac 200 vong/phat o nhiét d6 phong trong 1 gior

l

Dé rira 4 1an va thém 100 ul Avidin — HRP B, u lic 200
vong/phit ¢ nhiét do phong trong 30 phut

l

D6 rra 5 1an va thém 100 pl Substrate Solution D, u trong toi 15 phut

l

Thém 100 pl Stop Solution

l

Do do hap thu & & = 450 nm

Hinh 13.1. Quy trinh dinh lwgng TNF-a
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Hinh 13.2. Puong chuin TNF-a tai buéc song 450 nm
Pinh lwong protein: Ham luong protein (mg/ml) trong dich ndi duoc xac dinh bang thir
nghiém Bradford thong qua dudng chuan BSA (Quy trinh dwoc tém tit & phu luc 12).
Tinh toan: Ham lugng TNF-a (pg/mg protein) duoc tinh thong qua dudng chuan TNF-a (y
=80,297x — 10,256; R? = 0,9971): trong d6, x 1a 6 hap thu & budc séng 450 nm va y 1a ndng
do TNF-a (pg/ml).



PHU LUC 15. TOM TAT QUY TRINH PINH LUOQNG IL-6 TRONG DICH PONG
THE MO BANG BQ KIT LEGEND MAX MOUSE IL-6 ELISA KIT (431307,
BIOLEGEND, MY)

Nguyén tdc: Dya vao tinh dic hiéu khang nguyén-khang thé, khang thé da duoc phu sin
dudi day giéng sé lién két voi khang nguyén c6 trong mau, sau d6 u voi khang thé thir cap lién
két v6i enzym, dudi tac dung ctia co chit s& giai phong tin hiéu mau. Cudng d6 mau cia phirc
hop ti 1& v6i ham luong 1L-6 c6 trong mau, duoc do & budc song 450 nm.

Tién hanh:

Phan trmg: 50 pl dung dich dém + 30 pl dich noi. 0 lic 200
vong/phiat ¢ nhiét do phong trong 2 gid

l

Do rira 4 lan va thém 100 pl Mouse I1L-6 Detection Antibody, t
lac 200 vong/phat ¢ nhiét do phong trong 1 gio

l

D6 rira 4 1an va thém 100 pl Avidin— HRP A, 0 lic 200
vong/phit ¢ nhiét do phong trong 30 phat

1

D6 rira 5 1an va thém 100 pl Substrate Solution E, 0 trong toi 15 phut

l

Thém 100 pl Stop Solution

l

Do do6 hap thu & . = 450 nm

Hinh 14.1. Quy trinh dinh lwgng IL-6
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Hinh 14.2. Pwong chuén IL-6 tai budc séng 450 nm
Pinh lwong protein: Ham luong protein (mg/ml) trong dich ndi duoc xac dinh bang thir
nghiém Bradford thong qua dudng chuan BSA (Quy trinh dwoc tém tit & phu luc 12).
Tinh toan: Ham lugng IL-6 (pg/mg protein) dugc tinh thong qua dudng chuén IL-6 (y =
188,6x — 25,663; R? = 0,9979); trong d6, x 1a do hap thu & budc song 450 nm va y 1a néng dd
IL-6 (pg/ml).



PHU LUC 16. TOM TAT QUY TRINH PINH LUOQNG INSULIN TRONG DICH U
TIEU PAO TUY BANG BQ KIT HUMAN INSULIN ELISA (AB100578, ABCAM)

Nguyén tic: Insulin trong mau phan tng véi khang thé khang insulin lién hop peroxidase va

khang thé khang insulin ¢ dinh trén giéng phan tmg. Sau khi rira s& loai bo cac khang thé

khong gin, cac khang thé lién két dwoc phat hién bang phan tng véi 3,3'5,5'-

tetramethylbenzidine. Phan tmg duogc dung bing dung dich acid sulfuric 0,5 M va d6 hap thu

dugc do ¢ budc song 450 nm.

Tién hanh:

100 pl maw/giéng
(Thu/trang/chuan)

!

E' lic nhe & nhiét do phong trong 2.5 gidr

!

Rura 4 lan véi dung dich dém ria ‘

|

100 pl Biotinylated Insulin Detection Antibody 1X

|

U ldc nhe & nhiét do phong trong 1 gior ‘

!

Rira 4 lian véi dung dich dém rira

l

100 ul HRP-Streptavidin 1X

|

U liic nhe & nhiét dd phong trong 45 phut

!

Rira 4 lan véi dung dich dém rira

!

100 pl TMB One-Step Substrat Reagent

|

U ldic nhe trong t6i & nhiét do phong trong 45 phut

'

‘ 100 pl Stop Solution ‘

'

Do d¢ hilp thy & A =450 nm

Hinh 15.1. Quy trinh dinh lwgng insulin
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Hinh 15.2. Puong chuin insulin

Thu nhdn protein: Céc tiéu dao tuy duogc ly giai trong dung dich dém RIPA lanh c6 chira
Tris-HCI 50 mM (pH=8,0), Triton X100 0,1%, NaCl 150 mM, natri deoxycholat 0,5%, SDS
0,1%, natri orthovanadat 1 M, NaF 1 mM, PMSF 1 mM va phosphatase inhibitor I, I1l, u trén da
lanh trong 2 gio dé ly giai té bao. Hon hop duoc ly tim ¢ 16000%g trong 20 phit & 4°C, phan
dich ndi duoc thu dé xac dinh ham luong protein.

Pinh hrong protein: Ham lugng protein (mg/ml) trong dich ndi duoc xac dinh bang thir
nghiém Bradford thong qua duong chuan BSA (Quy trinh dwoc tém tit 6 phu luc 12).

Tinh to4an: Ham lugng insulin (uIU/mg protein) duoc tinh thong qua dudng chuan insulin
(y = 0,0252x + 0,0071; R? = 0,9944); trong d6, x 1a ndng do6 insulin (uIU/ml) va y 1a d6 hap

thu ¢ budc song 450 nm.



PHU LUC 17. KET QUA TAC PONG CUA STZ LIEU TIEM (1.P.) DUY NHAT
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A B
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Hinh 17.1. Tac ddng ciia streptozotocin (STZ) trén chudt nhat tring chiing Swiss albino
(4) Phan tram song s6t (newg = 9, Ns1z = 65), (B) Nong dg glucose huyét trieée va sau 7 ngay

tiém (i. p.) STZ liéu duy nhdt 170 mg/kg, Trung binh £ SD (newmg = 9, Nstz1 = 65, Nstz7 = 49), (C)
Cdn ndng chugt, Trung binh + SEM (newig= 9, Ns1z = 49-65). Phép kiém t-test duwoc sir dung dé

so sanh giita hai nhém trong ciing mét thoi diém. "p > 0,05 khéng khdc biét ¢6 ¥ nghia thong ké

*kk *kkk

& cing thoi diém, "p < 0,05, p < 0,01, ™p < 0,001 va ™™"p < 0,0001 khdc biét c¢é y nghia thong
ké ¢ cung thoi diém

Két qua & hinh 17.1 cho thay:

Vé ty 1é tir vong, sau khi tiém STZ liéu duy nhat 170 mg/kg, ty 1¢ tir vong khoang 25%. Chi

c¢6 1 chudt tir vong trong 24 gior dau sau tiém, 14 chudt tir vong vao ngay thir 2 va 3 (hon 20%)



va chi ¢6 1 chudt tir vong vao ngay thir 4. Cho dén ngay cudi cing cia thi nghiém, khong co
thém chuot tir vong.

V& ndng d6 glucose huyét, ndng do glucose huyét trung binh cta hai nhém chudt khoang 80
mg/dl. Vao ngay thtr 7, ndng d6 glucose huyét ting 1én dang ké so véi nhom chimg (khoang
280 mg/d1), cao hon mirc duoc cho 13 ting glucose huyét (200 mg/dl). Co 4 chudt co nong do
glucose huyét dudi 200 mg/dl di bi loai khoi thi nghiém. Nhu vdy, tiém (i.p.) STZ liéu 170
mg/kg duy nhat da tao ra mé hinh chudt bi ting glucose huyét hiéu qua.

V& can nang chudt, cAn ning chudt twong dwong nhau ¢ ngay 1 (khoang 27 g). Can ning
chudt ¢ ca hai nhém déu ting vao ngdy hom sau vi chudt duge nhin dn vao ngay thir nhat dé
xé4c dinh nong do glucose huyét luc doi. Tuy nhién, so v6i nhom ching, can ning chudt trung
binh & nhom dugc tiém STZ chi ting duoc khoang 2 g. Tir ngay thir 3 dén ngay tha 6, ca hai
nhom déu c6 su ting cin nhung mirc d6 ting cin cua chudt & nhom ching cao hon nhém duoc
tiém STZ. Ngay thtr 7, can ndng ctia chudt gidm 1a do chudt dugc nhin an dé x4c dinh néng do

glucose huyét luc déi.



PHU LUC 18. KET QUA NHUOM MO H&E GAN VA THAN
PHU LUC 18.1. HINH ANH VI THE MO GAN

EZEa

Hinh 18.1. Hinh anh vi thé dai dién mé hoc gan chudt viing tinh mach trung tim sau 7 ngay
diéu tri véi cao chiét hat chudi c6 don (H&E, 200x)

Khéng phat hién bat thuong ¢ cdc 16 thir nghiém.

Hinh 18.2. Hinh 4nh vi thé dai dién mo hoc gan chudt vung khac sau

cao chiét hat chudi c6 don (H&E, 200x)

% ELIY

7 ngay diéu tri voi

Khéng phat hién bat thuong & cdc 16 thir nghiém.



PHU LUC 18.2. HINH ANH VI THE MO THAN

il | CAO CHIET 50

cao chiét hat chudi c6 don (H&E, 200x)

Khéng phat hién bat thuong ¢ cdc 16 thir nghiém

QO

i dién mo hgc than

cao chiét hat chudi c6 don (H&E, 200x)

Khéng phat hién bat thuong ¢ cdc 16 thir nghiém



PHU LUC 19. KET QUA PHAN LAP TIEU PAO TUY TU CHUQT NHAT TRANG

i

Hinh 19.1. Hinh dnh dai dién ciia cac tiéu dio tuy dwoc phan lap tir chudt nhit tring
va két qua vé tinh dic hiéu
(A-C) Hinh dnh tiéu ddo & cdc vit kinh khdc nhau (scale bar A = 200 um, B = 100 um, C =
50 um), (D-F) Tinh ddc hiéu ciia tiéu ddo dwoc thé hién théng qua nhuém dithizon (scale bar D
=200 pum, E = 100 pum, F =50 pum).

Két qua ¢ hinh 19.1 cho thay cac tiéu dao tuy c6 dudng vién nhén, ranh giéi dong déu va
khong t6i & tam (Hinh 19.1A-C). Dithizon 14 hop chat dé tao phirc véi cac kim loai chuyén
tiép, co thé ding dé xac dinh cac té bao giau kém nhu tiéu dao tuy (ion k&m rat can thiét trong
viéc duy tri cdu triic va tinh toan ven ctia phan tir insulin trong té bao B va dugc tiét ra cting voi
insulin) va phan biét tiéu dao vdi cac té bao ngoai tiét va dng dan. Do d6, nhudm dithizon 14
phuong phép tiéu chuan dé xac dinh tinh dic hiéu cua tiéu dao tuy. Cac tiéu dao duoc nhuom

mau déu c6 mau tir hong dén d6 thim (Hinh 19.1D-F).



—
on
|

m ns
£ I
E T
=N —_—
5@5
mE 1.0+
8 @
':|N
=5
£ 4
=
gi 0.5
[{=J
b= ]
o
3
=
0.0 | |
Glucose (mM) 28 16.8

Hinh 19.2. Két qua danh gia chirc ning tiét insulin ciia té bao P tiéu dio tuy bang thir
nghiém GSIS
Két qua & hinh 19.2 cho thiy cac té bao B tiéu dao tuy di ting nhe kha ning tiét insulin khi

dugc kich thich boi ndong d6 glucose cao.



PHU LUC 20. KET QUA PHAN TICH IN SILICO TAC DUNG UC CHE
a-GLUCOSIDASE, Katp VA PTP1B CUA CAC HQP CHAT PHAN LAP TU HAT
CHUOI CO DON

Phwong phap:

Lip ghép phan tir (Molecular docking)

Lap ghép phan tir dugc sir dung dé danh gia su tuong tac giira protein (a-glucosidase, Kate
va PTP1B) va cac phdi tir (afzelechin va coniferaldehyd) sir dung PyMOL 2.5, PyRx 1.9.2 va
BIOVIA Discovery Studio Visualizer.

Céu trac 3D cuia cac hop chit duoc Iy tir PubChem.

Khong ¢ cdu truc tinh thé cua a-glucosidase (Maltase) tir Saccharomyces cerevisiae, nghién
ctru str dung ciu trac maltase duoc tao ra boi AlphaFold (AlphaFoldDB sb P53341). Céu tric
du doan nay dugc xac thuc bang cach so sanh véi cdu tric tinh thé cua protein isomaltase c6
d6 tuong tu cao (RCSB s6 3AXI) va mo hinh isomaltase do Alphafold tao ra (AlphaFoldDB
s6 P53051) bang PyMol 2.5, cac so d6 Ramachandran duoc tao bang MolProbity (Hinh 20.1).

Céu trac tinh thé cua kénh Katpe cua tuyén tuy tai to hop dugc liy tir Ngan hang Dir liéu
Protein RCSB, s6 6JB1. Kénh nay 1a cau trac hop nhat ciia 4 kénh kali chinh luu huéng vao
trong 6 (Kir6.2) tir Mus musculus, dugc bao quanh béi 4 thu thé sulphonylurea 1 (SURI) tir
Mesocricetus auratus (Hinh 20.3A). Cau tric dugc xir 1y trong PyMOL 2.5 (//pymol.org) dé
loai bo céc di phan tir va giam kich thudc ciu trac. Do tinh chat ddi xtng, cau traic KATP da
dugc cat giam xudng con mot ticu don vi SUR1 va hai tiéu don vi KIR6 lién ké (Hinh 20.3B)
dé giam tinh toan khi lip ghép.

Céu tric tinh thé ctia dang gi6i han phdi tir phosphotyrosin phosphatase 1B (PTP1B) tai to
hop ngudi duge 14y tir Ngan hang Dit lidu Protein RCSB, s6 2FJN. Cau tric PTP1B duoc xtr
1y trong PyMOL 2.5 (//pymol.org) dé loai bo cac phan tir nudc va phoi tir lién két.

May chu PrankWeb dugc sir dung dé du doan cac vi tri lién két phéi tlr c6 thé co cua cac
protein. Cac protein dugc hién thi bang PyMOL 2.5. Cac protein va cac hop chat dugc xur Iy
dué6i dang dai phan tir va phdi tir bang PyRx 1.9.2 theo céc cai dit duoc dé xuat. Viée lap ghép
duoc thuc hién bé‘lng quy trinh gnina, 12 mdt nhanh cua AutoDock Vina 1.2.0 v&i chirc nang
tinh diém Vinardo, luéi bao phii toan bd protein, mirc do day du 1a 1000 va 15 tu thé dau ra.

Céc tu thé 1ap ghép dugc danh gia bang hai diém tich hop, CNNscore va ai luc tdi thiéu. Cau



hinh ¢ dinh va tuong tac phdi tir-protein duoc hién thi va phan tich bang BIOVIA Discovery
Studio Visualizer.

Du doan va phan tich ADMET

Sy hap thu, phan bd, chuyén hoa, thai trir (ADME), dic tinh héa 1y va kha ning tao thudc
ctia cac hop chét duge du doan bang may chu ADMETIab 2.0 (https://admetmesh.schdd.com/).

Poc tinh cia hop chat duwoc du doan bang médy chu ProTox-1l (https:/tox-
new.charite.de/protox_1I1/).

Két qua:
PHU LUC 20.1. TREN MUC TIKEU a-GLUCOSIDASE

Hinh 20.1. M6 hinh maltase do AlphaFold tao ra

(A) Sw sdp xép ciia mé hinh maltase do AlphaFold tao ra (mau hong), mé hinh isomaltase do

AlphaFold tao ra (mau xanh ld cdy) va cdu tric tinh thé ciia isomaltase (mau luc lam). Biéu do
Ramachadran cia cdu tric tinh thé ciia isomaltase (B) va mé hinh maltase do AlphaFold tao ra
(C), hién thi sw phdan bé du lwong & cdc ving dwoc wa chudng nhat (mau xanh) va cdc ving
thwong dwoc phép (mau tim), dw lwong vi pham dwoc danh dau trong mau hong

Su lién két cia mo hinh maltase do AlphaFold tao ra voi cdu trac tinh thé cta isomaltase
xem xét nhitng diém twong dong déng ké vé cau trac véi RMSD 1a 0,266. Mit khac, mé hinh
isomaltase do AlphaFold tao ra cling gan nhu giéng hét véi cau trac tinh thé voi RMSD la
0,133. Biéu d6 Ramachandran ctia mé hinh maltase ciing cho thdy 99,4% du luong ndm & cac

vung cho phép, gidng hét voi cdu trac tinh thé isomaltase.


https://tox-new.charite.de/protox_II/
https://tox-new.charite.de/protox_II/
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Hinh 20.2. Céu triic ciia maltase (a-glucosidase) va két qua lip ghép ciia maltase véi 3
phdi tir
(4) Biéu dién bé mdt cia cdu triic maltase véi cdc vi tri lién két dwoc dy dodn. (B) Biéu dién ddi
bang cia cdu triic maltase véi dai mau tir xanh ddm ciia dau N dén mau do cia dau C. (C) Biéu
dién bé mat cua cdc vi tri lién két dwoce du dodn va du luong cau thanh cia chung. (D, E) Biéu do
mé td su phan b6 CNNscore (cang cao cang tot) va di lic t6i thiéu (cang thdp cang tot) ciia vi tri
ldp ghép ciia 3 phoi tir véi maltase. (F, G, H) Cau triic 2D va 3D vé tir thé lap ghép CNNscore tot
nhdt ciia 3 phéi tir va s twong tac cia ching véi maltase. (AZC) Afzelechin, (CFA)
Coniferaldehyd, (ACB) Acarbose
Két qua & hinh 20.2 cho thay:
Maltase duoc du doan sé& c6 bon vi tri lién két. Vi tri lién két 1 o thé 1a vi tri hoat dong cua
maltase vi cdu triic tuong déng cta né trong maltase 13 vi tri lién két co chat; vi tri lién két 2
gan va dugc két ndi voi vi tri lién két 1; vi tri lién két 3 va 4 1a vi tri lién két di 1ap thé. Ca

afzelechin, coniferaldehyd va acarbose déu gan vao cau triic maltase.



Afzelechin va acarbose ¢6 &i luc tuong ty voi maltase, dao dong trong khoang -8,5 dén -9,5
kcal/mol, ca hai déu cao hon so v&i coniferaldehyd khoang 5,5 dén 6,5 kcal/mol. Cé nhimg
bién thé nho giira i luc cua cac tu thé khac nhau cta phdi tir. Tuy nhién, theo CNNscore du
doan kha ning tao dang, sy khac biét giira cac tu thé 1a sdu sic hon. Afzelechin va
coniferaldehyd c6 pham vi lién tr phan vi CNNscores tuong tu, trong khoang 0,50 dén 0,65,
mic du afzelechin c6 CNNscore tot nhét thi cao hon (6 muc 0,83); trong khi do, acarbose co
pham vi lién t&r phan vi CNNscore thép nhét vao khoang 0,18 dén 0,22, véi CNNscore tot nhat
o muc 0,45. Theo mac dinh cua gnina, tu thé tot nhat cua mdi phéi tir duoc chon dua trén
CNNscore. Tu thé tot nhit cta ca 3 hop chat déu nam trong vi tri kich hoat dugc du doan bang
maltase (vi tri 1). Afzelechin lién quan dén nhiéu twong tac khac nhau bao gdm lién két hydro
(Q181, D214, R312), n-n hinh chir T (Y71, F158) va =-cation (D349, R439, R312);
coniferaldehyd chui yéu tham gia vao cac tuong tac m-alkyl (F157, L218, H239, A278, H279)
v6i mot lién két hydro (N241); acarbose lién két véi vi tri 2 va chii yéu lién quan dén lién két
hydro (D68, D214, E276, H279, P309, R312, D408) v4i mot twong tac m-alkyl (F300).
CNNscores ¢6 thé du doan réng hoat tinh tc ché in vitro cua acarbose 1a thép nhét, diéu ma
diém ai luc khong thé du doan dugc; tuy nhién, ca hai diém déu khong du doan dugc hoat tinh
in vitro cao nhat cua coniferaldehyd.

PHU LUC 20.2. TREN MUC TIEU Katp

Ta SUR1
SUR1 s

Cu triic kénh Katp Cau triic dugc phan tich

Hinh 20.3. Cau triic tong thé ciia kénh Katp phire tap véi ATPyS va Repaglinid
(4) Tém tiéu don vi ciia kénh Katp duoc biéu thi béng cac dai mau khac nhau, ATPyS (mot chat
twong tw ATP) va Repaglinide (mdt chdt ikc ché) lan lwot dwege biéu thi bang cdc phan tir bong cé
mau do va xanh luc. (B) Phan cdu tric ciia kénh Kate dwoc sir dung dé ldp ghép phdn tir bao gom

mét tiéu don vi SURI va hai tiéu don vi KIR6 lién ké
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Hinh 20.4. Két qua lap ghép ciu tric Kate véi cac phoi tir
(A) Mé td sy phdn bé di luc toi thiéu (cang thap cang tot) cia cdc vi tri ldp ghép ciia AZC, CFA
va GLI Vi cdu triic Katp. (B) T thé ldp ghép tot nhdt ciia AZC (xanh ld cdy), CFA (xanh dwong)
va GLI (d6) trong cdu triic Kate, phdn tir repaglinid lién két dwoc thé hién bang mau tim. (C, D,
E) Cdu triic 2D va 3D vé tu thé lap ghép tot nhat ciia AZC, CFA va GLI ciing nhur s twong téc
ciia chiing véi cau triic Kate. (AZC) Afzelechin, (CFA) Coniferaldehyd, (GLI) Glimepirid

Két qua & hinh 20.4 cho thay:

Afzelechin, coniferaldehyd va glimepirid déu gian vao cdu triic ca kénh Kare. Nhin chung,
glimepirid c6 ai lyc cao nhat véi Kate (tir -10,9 dén -8,6 kcal/mol), tiép theo 1a afzelechin (-8,3
dén -7,2 kcal/mol) va coniferaldehyd (-7,3 dén -5,8 kcal/mol). Phan 16n cac tu thé cua
glimepirid lién két v6i khoang tréng gitta mién xuyén mang 0 (TMDO) va TMDI cua tiéu don
vi SUR1 trong khi hau hét cac tu thé ciia afzelechin va coniferaldehyd lién két v6i khoang trong
giita TMD1 va TMD2 cta tiéu don vi SUR1 (Hinh 20.5). Tuy nhién, tu thé t6t nht cua ca 3
hop chat lién két vao cung mot khu vuc gitta TMDI1 va TMD 2 cua tiéu don vi SURI, gan véi
vi tri lién két ctia chat tc ché Repaglinid. Afzelechin c6 hai twong tac alkyl (W1297 va P551),
tuong tac xép chong m-m (W1297), tuong tic m-sigma (T548) va lién két hydro (R1145).



Coniferaldehyd twong tac voi R1300 va N547 thong qua lién két hydro va véi W1297 thdng
qua xép chong n-n (Hinh 6d). Trong khi d6, glimepirid c6 twong tic manh hon thong qua lién
két hydro (R1300, W1297 va Y1294) va tuong tac akyl (V596, L434, 1592, V587, L1149,
P551, H584 va L1027).
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Hinh 20.5. T4t ca 15 tw thé lap ghép cia (A) afzelechin, (B) coniferaldehyd va (C)
glimepirid véi kénh Kate dwec tao ra tir phan tich lap ghép
PHU LUC 20.3. TREN MUC TIEU PTP1B
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Hinh 20.6. Cau triic ciia PTP1B va két qua lip ghép ciia PTP1B v6i 3 phoi tir
(A) Biéu dién bé mat cia cdu tric PTPIB véi cde vi tri lién két dwoce du dodn. (B) Biéu dién ddi

bang cua cau truc PTP1B véi dai mau tir xanh dam cua dau N déen mau do cua dau C. (C) Biéu



dién bé mdt cua cac vi tri lién két dwoc du dodn va duw luwong cau thanh cia chung. (D, E) Biéu do
mé ta sw phdn b6 CNNscore (cang cao cang tot) va di liee t6i thiéu (cang thdp cang tot) ciia vi tri
lip ghép ciia 3 phéi tir v6i PTPIB. (F, G, H) Cdu triic 2D va 3D vé twr thé ldp ghép CNNscore tot
nhat ciia 3 phoi tir va su tuwong tac ciia ching véi PTP1B. (AZC) Afzelechin, (CFA)
Coniferaldehyd, (ULA) Acid ursolic

Két qua ¢ hinh 20.6 cho thay:

PTP1B duoc du doan s& c6 ba vi tri lién két. Vi tri lién két 1 va 2 déu tao thanh vi tri hoat
dong cua enzym trong khi vi tri 3 co thé 1a vi tri allosteric (di lap thé). Afzelechin,
coniferaldehyd va acid ursolic déu gin vao cu trac PTP1B.

Acid ursolic dugc du doan c6 ai luc cao nhat véi PTP1B (tir -8 dén -6,8 kcal/mol), tiép theo
1a afzelechin (tir -7 dén -6,2 kcal/mol) va coniferaldehyd (tir -6 dén -4,5 kcal/mol). Trong khi
d6, pham vi lién t&r phan vi CNNscore cua acid ursolic 1a thép nhét vao khoang 0,37 dén 0,48,
tiép theo 1a afzelechin & mrc 0,48 dén 0,54 va coniferaldehyd ¢ muc 0,57 dén 0,77. CNNscore
t6t nhit cua acid ursolic cao hon afzelechin nhung van thip hon so véi coniferaldehyd. Pic
biét, tu thé tot nhat cua 3 phdi tir déu ndm ngoai 3 vi tri lién két duoc du doan caa PTPIB va
cach xa nhau. Afzelechin lién quan dén lién két hydro (P89, E136) va twong tac m-alkyl (C92,
A122, F135). Coniferaldehyd con c6 céc lién két hydro (E76, R238, D245), tuong tac n-alkyl
(M74), n-ion (E76). Trong khi d6, acid ursolic chi1 yéu tham gia vao cac twong tac n-alkyl va
alkyl (A189, L192, K279, L192). Ca diém ai luc va CNNscore déu c6 thé du doan réng acid
ursolic ¢o hoat tinh @c ché cao hon afzelechin. Tuy nhién, ca hai két qua déu uéc tinh qua cao
va qua thap hoat dong trc ché cua coniferaldehyd.

PHU LUC 20.4. PAC TiNH HOA LY VA MUC PQ GIONG THUOC
Bang 20.1. Pic tinh hod ly va mire dd gidng thudc cia afzelechin (AZC), coniferaldehyd

(CFA), ursolic acid (ULA) va acarbose (ACB).

Hop chit AZC CFA ULA ACB
- MW (dalton) 274,08 178,06 456,36 645,25
£ S6 lién két nhan H 5 3 3 19
E SO lién k@;t cho g 4 1 2 14
= S lién két co thé 1 3 1 9
)S- xoay
LogP 1,877 1,708 6,083 -4,370




LogS -2,153 -1,919 -4,383 0,377
12
%,*E QED 0,637 0,565 0,414 0,103
8 ED Luat Lipinski Chap nhan Chipnhan Chipnhan Khong chip nhan
= *g,  Canhbio PAINS 0 0 0 0

Két qua & bang 20.1 cho thay:

Céc dic tinh hoa 1y cta 4 hop chat dap tmg quy tac nam Lipinski ddi v6i cac hop chat gidng

thudc c6 hoat tinh qua dudng udng. Xét vé wdc tinh do gidng thude (QED, Quantitative

Estimate of Druglikeness), afzelechin c6 diém cao nht, tiép theo 1a coniferaldehyd, acid ursolic

va acarbose. Ca 4 hop chat khong kich hoat bt ky canh bio nao vé PAINS (Pan Assay

Interference Compounds).

PHU LUC 20.5. PAC TINH ADMET
Bang 20.2. bac tinh ADMET cuaa afzelechin (AZC), coniferaldehyd (CFA), acid ursolic
(ULA) va acarbose (ACB)

Hop chit AZC CFA ULA ACB
, Hép thu GI Cao Cao Cao Thép
Hap thu ;
CO’ Chét ng — —— - +++
, PPB 88,86% | 89,34% | 97.44% @ 22,64%
Phan bo
Su xam nhap BBB --- ++ - -
Uc ché CYP1A2 - ++
Co chit CYP1A2 - ++ -
Uc ché CYP2C19 -- -
Co chit CYP2C19 - e+
) Uc ché CYP2C9 - -
Chuyén hoa ;
Co chat CYP2C9 +++ ++ - —
Uc ché CYP2D6 +
Co chiat CYP2D6 ++ +++ - —
Uc ché CYP3A4 + -
Co chit CYP3A4 - - -
Thai trir D6 thanh thai (ml/min/kg) 15,075 10,075 3,538 0,653




Hop chit AZC  CFA ULA  ACB

LDso (mg/kg) 2500 | 1560 2000 24000

Khong Hoat Hoat Hoat

Doc tinh trén gan hoat A . -
dong dong dong dong
Khong | Khong Hoat Khong
Doc tinh gay ung thu hoat hoat don hoat
dong dong e dong
Toxicity . X Khong Hoat Hoat Hoat
Bdc tinh mién dich hoat don don don
dong ong ong ong
Khéng @ Khong | Khong | Khéng
Gay dot bién hoat hoat hoat hoat

dong dong dong dong

Khong | Khong | Khdong @ Khong
Ddc tinh hoat hoat hoat hoat
dong dong dong dong

GI: Gastrointestinal (Duong tiéu hoa), Pgp: P-glycoprotein, PPB: Plasma protein binding (Lién
két protein huyét twong), BBB: Blood-brain barrier (Hang rao mau néo). Cdc gid tri xdc sudt dwoc
hién thi dwéi dang ky hiéu - va +, tir rdt khé xay ra () dén rat c6 kha nang (+++). Cdc ddc tinh
mong muon, trung tinh va khéng mong muén dwoc danh dau twong vmg bang mau xanh la cdy, den
va do

Két qua & bang 20.2 cho thay:

Ngoai trir acarbose, 3 hop chét con lai c6 kha nang hap thu tét ¢ rudt, khong phai 1a co chét
ctia P-glycoprotein va co thé dugc chuyén hoa boi it nhat mot enzym cytochrom Paso, tat ca
déu thich hop hon vé kha nang tao thude. Ngoai trur coniferaldehyd, cac hop chét con lai déu
¢6 kha ning xuyén qua hang rao mau nio kém; day khong phai 1a van dé ddi véi thude trc ché
a-glucosidase hoat dong ¢ rudt non nhung cod thé 1a van dé ddi vé6i thude e ché PTP1B hoat
dong trong té bao ndo. Afzelechin va coniferaldehyd c6 kha ning thai trir tot trong khi acid
ursolic va acarbose c6 kha nang thai trir kém.

Acarbose c6 doc tinh cip tinh rat thap véi gia tri LDso cao & mirc 24000 mg/kg. Céac hop
chat con lai ¢6 gia tri LDso dao dong tir 1560 dén 2500 mg/kg. Afzelechin khong kich hoat bat
ky doc tinh nao trong 5 loai ddc tinh trong khi 3 hop chat con lai c6 kha ning gay doc tinh trén

gan, doc tinh mién dich hodc doc tinh gy ung thu.




PHU LUC 21. KET QUA ANH HUONG CUA CAO CHIET ETHANOL LEN NONG
PO GLUCOSE HUYET VA CAN NANG CUA CHUOQT BINH THUONG
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Hinh 21.1. Tac dong ciia cao chiét hat ethanol tir hat chudi c6 don 1én nong d¢ glucose
huyét va trong lwong co thé ciia chudt binh thwong sau 7 ngay udng
25 va 50: Cao chiét 25 va 50 mg/kg. "p > 0,05: khéng c6 su khdc biét c6 y nghia thong ké (Phép
kiém Tukey)

Két qua ¢ hinh 21.1 cho thay:

Khong c6 su khac biét c6 ¥ nghia thong ké vé& ndng do glucose huyét luc doi ciia chudt trude
va sau 7 ngay udng cao chiét hat chudi c6 don & céac lidu thir nghiém (p > 0,05).

Khong c6 su khac biét c6 y nghia thong ké vé trong luong co thé ciia chudt trudc va sau 7
ngay uéng cao chiét hat chudi ¢d don & cac lidu thi nghiém (p > 0,05). Mac du vay, cao chiét
lidu 25 va 50 mg/kg c6 xu hudng lam giam nhe trong luong co thé chudt so véi 16 sinh 1y sau

7 ngay udng.



PHU LUC 22. KET QUA TAC PONG CUA CAO CHIET ETHANOL LEN TRONG
LUQNG CO THE, TRONG LUQNG CUA CO QUAN VA TRONG LUQNG TUONG
POl CUA CAC CO QUAN

Trong lugng co thé chudt dugc xac dinh bang can ky thuat s6 vao cung lic trong budi sang.

40
= 49 I I 1 I — Sinh ly
e T 1 I I L
45 mm Bénh ly
o 20- I 1 [ == Cao chiét 25 mg/kg
-
g mm Cao chiét 50 mg/kg
e 107 == Glibenclamid 5 mg/kg
=
0 T T T T
7 9 1 13
Ngay

Hinh 22.1. Trong lwong co thé chudt & cac 16 thir nghiém (n = 9)

Két qua o hinh 22.1 cho thay:

Su chénh 1éch vé trong lwong chudt vao ngay thir 7 (ngay phan 16 dé bat dau diéu tri) ¢ 16
bénh 1y va cac 16 bénh 1y duoc diéu tri 1a do cac con chudt ting glucose huyét (>200 mg/dl)
dugc phan vao céc 16 thr nghiém sao cho ndng d6 glucose huyét giita cac 16 nay 1a tuong duong
nhau (uu tién chi tiéu glucose huyét, khong wu tién chi tiéu can ning).

Trong luong trung binh cia chudt & 16 bénh 1y va 16 bénh 1y duoc diéu tri voi glibenclamid
5 mg/kg khoang dudi 20 g, trong khi cac 16 con lai duy tri can ndng khoang trén 25 g trong qua
trinh thir nghiém. Nhin chung, cao chiét & 2 liéu khao sét thé hién tac dong cai thién nhe trong
luong co thé chudt sau 7 ngay diéu tri.

Khi két thic thi nghiém, cac co quan cua chudt bao gém tuy, gan, than dugc thu va quan sat
dai thé. Trong luong twong ddi (TLTP) cua cac co quan duoc tinh theo cong thirc: TLTD =
[Trong lugng co quan (g)/Trong lugng co thé tai thoi diém an tir (g)] x 100.



wn
—

BL

50

Gli

]
|.1|l¥llululﬂl

1)

%

[ 13 [ 1§
Llllnllllullnlhlu

2L
= .

N

lllllmllllll”

il

el

7P T O T

‘ .," -
-

& U 1]
N O T T L 1 o o e A e e
’,4&

u
NI (T A Inlnllﬂln|n|l[lm1uﬂ

=
—
o
L = e
® = =
= e | o—
= =
(] = D —
@ — = |
~ - =
= .é
|

[4

5

it Ml

l“h“ A O L T R A

€
I‘lllmlllll

[4

ﬂ[ﬂuiulﬂiulmﬂii.
¢

4

luIJTIInIHIleI

3

[4

Huwduitfind

Hinh 22.2. Hinh anh dai thé caa tuy, gan va thian chudt ¢ cac 16 thir nghiém
SL: Sinh Iy, BL: Bénh 1y, 25 va 50: Cao chiét 25 va 50 mg/kg, Gli: Glibenclamid liéu 5 mg/kg
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Hinh 22.3. Trong lwong va trong lwong twong ddi ciia cic co quan ciia chudt sau 7 ngay
diéu tri véi cao chiét ethanol tir hat chudi c6 don trén mé hinh chudt gay ting glucose
huyét béi STZ
(4, B, C) Trong lwong ciia tuy, gan va than; (D, E, F) Trong lwong twong déi ciia tuy, gan va
than (n = 9). "p > 0,05: khong co sy khdc biét co y nghia thdng ké, “p < 0,05, “p<0,01vap
< 0,001: khdc biét cé y nghia thong ké (Phép kiém Tukey). SL: Sinh Iy, BL: Bénh Iy, 25 va 50:
Cao chiét 25 va 50 mg/kg, Gli: Glibenclamid liéu 5 mg/kg

Két qua o hinh 22.3 cho thay:

Trong lugng tuy, gan va than ¢ 16 bénh 1y thdp hon so véi 16 sinh 1y nhung khong khac biét
¢ y nghia thong ké (p > 0,05). Cao chiét ¢ cac liéu khao sat thé hién tac dung cai thién trong
lugng tuy, gan va than so vdi 16 bénh 1y (p < 0,05). Trong khi do, glibenclamid lidu 5 mg/kg
chua thé hién tac dong nay (p > 0,05). Tuy nhién, khong c6 su khac biét c6 y nghia thong ké
vé ty trong twong ddi ctia ca ba co quan nay gitra 16 bénh 1y va 16 sinh 1y ciling nhu 16 bénh Iy

va céac 16 bénh 1y duogc diéu tri.



PHU LUC 23. KET QUA TAC DUNG HA GLUCOSE HUYET CUA CAO CHIET
ETHANAOL TREN MO HINH CHUQT GAY TANG GLUCOSE HUYET BOI STZ
(LAP LAI THU NGHIEM LAN THU 2)

Bang 23.1. Tac dung ha glucose huyét ciia cao chiét ethanol tir hat chudi c¢o don trén mé

hinh giy ting glucose huyét boi STZ

Nong dd glucose huyét (mg/dl) Trong lwong co thé (g)
L6 Ban diu Truwée diéu  Sau diéu Bi':ln Tf'lré’c Sau diéu
tri tri dau di€u tri tri
Sinh ly 103,06 + 106,83 + 116,69 + 2583 = 28,57 + 32,20 +
14,27 17,36 17,00 0,95 2,45 3,365 5%
Bénh ly 96,08 =+ 309,76 = 251,94 + 2510 + 22,66 + 21,90 +
17,71 93,62%% 97,477 187 5,03" 2,467
(1189,96%) (1115,91%)
Cao chiét 25 91,17 =+ 306,32 =+ 109,97 =+ 2577 + 23,88 + 26,26 +
mg/kg 15,44 75,32000@ 1472 1,38 4,54" 5,45
(1186,74%) (]56,35%)
Cao chiét 50 97,14 + 309,06 =+ 92,63 + 25,36 + 23,66 + 26,58 +
mg/kg 14,77 79,08@00@ 1756 1,63 4,94" 5,48
(1189,30%) (]63,23%)
Glibenclamid 98,39 + 300,96 * 88,25 + 25,63 £ 22,64 + 23,19 +
5 mg/kg 13,11 92,96@@e@ 2212 1,69 3,83" 4,25
(1181,72%) (164,97%)

(1a% hodc |b%): Phan tram tiang hodc gidam nong do glucose huyét so véi 16 sinh Iy hodc bénh Iy

*kk

& ciing thoi diém. Trung binh + SD (n = 9). ™p < 0,001: so véi cdc 16 con lai, ™ p < 0,0001: so
Véi cdc 16 con lai, "p < 0,05: so véi 16 sinh 1y, ##p < 0,0001: so véi 16 sinh Iy, 3p < 0,05: so véi
trude diéu tri; $$$$p < 0,0001: so véi ban dau, $$p < 0,01 and SB$$p < 0,001: so véi ban dau, @@@@p
< 0,0001: so véi ban dau va sau diéu tri (Phép kiém Tukey)

Két qua & bang 23.1 cho thay:

Vé nong do glucose huyét:

O thoi diém ban dau, ndng do glucose huyét cia cac 16 thr nghiém twong duong nhau (p >

0,05).



O thoi diém trude diéu tri, néng do glucose huyét cua 16 bénh ly va cac 16 bénh ly dugc diéu
tri cao hon (> 180%) c6 y nghia théng ké so véi 16 sinh 1y (p < 0,001). Nong d6 glucose huyét
ctia 16 bénh 1y va cac 16 bénh 1y duge diéu tri tuong dwong nhau (p > 0,05).

O thoi diém sau 7 ngay diéu tri, nong do glucose huyét cia 16 bénh 1y cao hon (115,91%)
¢ y nghia théng ké so véi 16 sinh 1y (p < 0,0001). Nong do glucose huyét cua cac 16 bénh Iy
duogc diéu trj thdp hon c6 ¥ nghia thong ké so véi 16 bénh 1y (p < 0,0001).

Vé trong lrong co thé:

O thoi diém ban dau, trong luong co thé chudt cua cac 16 thir nghiém twong duwong nhau (p
> 0,05).

O thoi diém trude diéu tri, trong luong co thé chuot cia 16 bénh 1y va cac 16 bénh ly duoc
diéu tri thip hon co ¥ nghia thong ké so vé6i 16 sinh 1y (p < 0,05). Trong lugng co thé chudt cua
16 bénh 1y va cac 16 bénh 1y duogc diéu tri twong duwong nhau (p > 0,05).

O thoi diém sau 7 ngay diéu tri, trong luong co thé chudt cta 16 bénh 1y thip hon c6 y nghia
théng ké so v6i 16 sinh 1y (p < 0,0001). Trong luong co thé chudt cia cac 16 bénh 1y duoc didu
tri cao hon so voi 16 bénh 1y nhung khong khéc biét co ¥ nghia théng ké (p > 0,05). Nhu vy,
cao chiét hat chudi co don liéu 25 va 50 mg/kg c6 tic dung ha glucose huyét trén mé hinh chudt
gdy ting glucose huyét boi STZ. Pong thoi, cao chiét & 2 lidu nay ciing thé hién tac dong cai

thién nhe trong luong co thé chudt sau 7 ngay diéu tri.



