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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

ADA Hiép hoi dai thao duong Hoa Ky (American Diabetes Association)

ALT Alanin transaminase

AMPK Adenosine Monophosphate (AMP) — activated Protein Kinase

AST Aspartate transaminase

AUC Dién tich dudi duong cong (Area Under Curve)
BLN Bang Ling Nudc

BMI Chi s6 khéi co thé (Body Mass Index)
CS Cong su

DC Dich chiét

DNG Dung nap glucose

DPP - 4 Enzyme dipeptidyl peptidase — 4
DTb Dai thao duong

FDA Food and Drug Administration

FFA Acid béo tu do (Free Fatty Acid)

[G] Nong d6 glucose mau

G6Pase Glucose-6-phosphatase

GCL Giao Co Lam
GIP Peptid hudéng insulin phu thudc glucose (Gastric inhibitory
polypeptide)

GLP -1 Peptid giéng glucagon - 1 (Glucagon like peptide - 1)

HbA1C Hemoglobin Alc

HDL-C Lipoprotein cholesterol ty trong cao (Hight Density Lipoprotein -
Cholesterol)

HFD Ché d¢ an giau chat béo (High fat diet)

HGM Ha glucose mau

LD50 Liéu gay chét 50% (Lethal dose 50)




LDL-C Lipoprotein cholesterol ty trong thiap (Low density lipoprotein -
cholesterol)

MF Mangiferin

mTOR mammalian target of the rapamycin

NFD Ché d¢ an binh thuong (Nomal fat diet)

IDF Hiép hoi dai thao duong Quoc té (International Diabetes Federation)

PBG binh glucose mau (Peak Blood Glucose)

PbD Phan doan

PKA Protein kinase A

PEPCK Phosphoenolpyruvate carboxykinase

PGC1 Proliferator- activated receptor y coactivator- 1

PPARy Peroxisome proliferator-activated receptor y

PI3K Phosphatidyl-inositol 3-kinase

SLGT-1 & | Kénh dong van chuyén Na - glucose 1 va 2 (Sodium-glucose

SLGT-2 cotransporter 1&2)

STZ Streptozotocin

TC Cholesterol toan phan (Total Cholesterol)

TG Triglycerid

™ Tri Mau

WHO T6 chuc Y té thé gigi (World Health Organization)
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PAT VAN PE

Hién nay, cung véi ung thu va tim mach, dai thao duong la mot trong ba
bénh ¢d s6 bénh nhan ting nhanh nhét. Theo udc tinh méi nhat tir Hiép hoi dai
thao duong Qudc té (IDF-International Diabetes Federation) ty 1¢ hién mac dai
thao duong 1a 8,4% dan sé truang thanh trén toan thé gisi. S6 lwong bénh nhan
dai thao duong lién tuc ting, wdc tinh dén thang 11/2017 ¢ hon 425 triéu nguoi
mac bénh DTD va du bao dén nam 2045 s6 ngudi mac bénh BT 14 629 triéu
nguoi [1].

Pai thao duong (PTP) typ 2 1a bénh rdi loan chuyén hoa c6 co ché phic
tap. Cac thudc diéu tri DTD ¢6 nguon gdoc tong hop hoa hoc hién nay co dac
diém khong phi hop véi moi nguoi bénh va thuong kém theo nhiéu tac dung
khéng mong muén. Nguoi bénh c6 xu huéng phai ting lidu, phai phdi hop
thudc sau mot thoi gian diéu tri [2]. Nham khac phuc nhitng diém bat cap nay,
xu huéng nghién cau, két hop cac thudc c6 ngudn gbc duoc lidu dang ngay
cang thu hut duoc sy quan tam khéng chi caa ngudi dan ma con cua nhiéu nha
khoa hoc trén thé gigi. Liéu phap két hop 1a mot lya chon tét trén 1am sang, boi
vi viéc két hop cac thude c6 thé 1am tiang kha ning ha glucose méau do tac dong
trén nhiéu dich tac dung khac nhau, bd sung, nang cao hiéu qua diéu tri caa
thude, dong thoi gilp giam liéu dung, giam tac dung phu.

Bang lang nudc, Giao ¢6 lam va Tri mau 1a cac duogc liéu da duoc chiang
minh riéng ré& vé hiéu qua tri bénh DTD qua nhiéu nghién ctu tién 1am sang va
1am sang [3], [4], cling nhu d3 duoc két hop véi nhau thanh dang cao mém
Vinabetes. Tuy nhién, cao mém Vinabetes chi méi dugc chiét xuat trong diéu
kién phong thi nghiém va chua cé cac nghién ctru dugce 1y day du.

Véi mong mudn tao ra mot san pham c6 tac dung diéu tri PTD hiéu qua,

cong ty Traphaco da nghién cau chiét xuat va bao ché cao tir than, 14, ré Giao



cb lam, than r& Tri mau va 14 Bang ling nudc, tao ra vién nang ciing Andiabet
theo quy md cong nghiép. Tuy nhién ciu hoi duogc dit ra: khi thay d6i quy trinh
chiét xuat va dang bao ché co 1am thay doi doc tinh ciing nhu tac dung cua
Andiabet hay khéng?

Dé tra 101 cau hoi trén dé tai “Nghién ciru doc tinh va tac dung ha glucose
méu cua vién Andiabet trén thuc nghiém” duoc tién hanh nham cac muc tiéu
sau:

1. Xdc dinh doc tinh cdp va ddc tinh ban trieong dién cua vién Andiabet.
2. Pdanh gid tic dung va so bé co ché tac dung hg glucose mau cuia vién

Andiabet trén thuc nghiem.



Chuwong 1. TONG QUAN

1.1. TONG QUAN VE BENH BAI THAO BPUONG
1.1.1. Pinh nghia, phan loai va tiéu chuan chan do4n dai thao dwong

Theo dinh nghia cia “Uy ban chan doan va phén loai bénh dai thao duong
M3, “Pai thdo duong la mot bénh rdi loan chuyén héa co dic diém la ting
glucose mau, hau qua caa su thiéu hut tiét insulin; khiém khuyét trong hoat dong
cua insulin; hoic ca hai. Tang glucose mau man tinh thuong két hop vai hay
hoai, réi loan va suy yéu chirc nang ctia nhiéu co quan, dac biét 1a mat, than,
than kinh, tim va mach mau” [5].

Theo phan loai cua hiép héi dai thao duong My (ADA) cap nhat nam
2019 [6], dai thao duong (PTD) dugc chia lam 4 loai: PTD typ 1, DTD typ 2,
DTD thai ky va cac type dac biét khac. Trong d6 DTD typ 1 va typ 2 1a hay gap
nhat.

Tiéu chuan chan doan PTP cia ADA niam 2019 ciing khdng khac biét
SO VoI cac nam trudc. Do 1a [6]:
- Glucose mau tinh mach lac d6i > 126mg/dL (7mmol/L). Doéi 1a khi khong nap
nang lugng trén 8h.
- Hodc glucose mau tinh mach sau 2 gio lam nghiém phéap dung nap glucose
duong udng > 200mg/dL (11.1mmol/L). Test dugc thuc hién theo hudng dan
cua WHO, str dung 75g glucose (loai anhydrous) pha trong nudc.
- Hoac HbA1C > 6.5% (48 mmol/mol). Xét nghiém nay phai dugc thuc hién ¢
phong thi nghiém dugc chuan héa theo tiéu chuan qudc té.
- Hoac glucose mau bat ki > 200mg/dL (11.1mmol/I) kém theo céc triéu chung
kinh dién cua tang glucose mau hodc con ting glucose mau.
1.1.2. Co ché bénh sinh dai thao dwong
1.1.2.1. Co ché bénh sinh ciia PTP typ 1

DTD typ 1 1a mot r6i loan ty mién man tinh xay ra ¢ nhiing ngudi cod



tinh min cam di truyén két hop vé6i cac yéu t6 méi truong, cudi cung dan
ti su pha hity cac té bao B tuyén tuy va thiéu hut insulin [7]. Yéu t6 méi truong
s& dong vai tro khdi dong qua trinh bénh 1y & nhitng ngudi c6 man cam di
truyén. Nhitng yéu t6 tir mdi truong bén ngoai thuong dé cap nhit 1a: Virus
(Coxsackie, Cytomegalovirus, Epstein-Bar, Rubella, Measles, Varicella
zoster), sau do 1a sita bo, diéu kién song (stress, thuong xuyén tiép xtc véi cac
doc chat vai té bao B nhu thude diét co vascor...) ¢6 thé 1a nhimng yéu t6 ban
dau gdy phd hiy va 1am ting qua trinh phé hity cac té bao B cta tuyén tuy [8].
Hé théng mién dich cua co thé tin cong cac té bao P trong tiéu dao
Langerhans caa tuyén tuy, phé hay tuy dan dén giam st va tién téi ¢ ché hoan
toan san xuat insulin [9]. V& md bénh hoc, dao tuy bi thdm nhiém cac té bao
lympho (goi la insulitis). Nhimng nghién ctru vé qua trinh ty mién dich ¢ ngudi va
trén cac md hinh dong vat DTD typ 1 (chudt nhit NOD va chudt cong BB) da
xéc dinh cac bat thuong trong hé thong mién dich dich thé va té bao. D6 1a:
- Xuat hién ty khang thé khang té bao tiéu dao (ICAs). ICAs duoc coi nhu 1a
mot dau 4n cta qua trinh ty mién dich trong DTD typ 1.
- Hoat hoa té bao lympho & tiéu dao, hach bach huyét quanh tuyén tuy va hé
théng tudn hoan ngoai vi; DTD typ 1 dugc dinh nghia 1a "mot bénh ty mién,
trong d6 cac té bao TCD4* va TCD8* xam nhap tiéu dao Langerhans, dan dén
pha huay té bao p”.
- Té bao lympho T sinh sdi khi bi kich thich béi protein tiéu dao;
- Phong thich cac cytokins trong khi viém ddo tuy nhu yéu t6 hoai ttr khi
u TNF-q, interferon vy, va interleukin 1 (IL-1) pha huy céc té bao p.
Khi cac té bao P tuyén tuy chua bi pha hity nhiéu, lugng insulin mau van
da cho nhu cau hoat dong co thé, thi 1am sang chua biéu hién gi, day 1a giai
doan tién DTD, c6 thé ngan hoic dai tiy ting cé4 thé. Khi té bao B bi pha huy

ngay cang nhiéu (~85%), luong insulin san xuét khong dap Gng da nhu cau



hoat dong co thé, glucose mau sé tang 1én, Iic nay biéu hién 1am sang da 16 va
duogc chan doan 1a BTD [10].
1.1.2.2. Co ché bénh sinh ciia DTP typ 2

Khéng insulin & mé ngoai vi va réi loan bai tiét insulin 12 2 yéu té dong
vai trd quan trong va lién hé mat thiét nhau trong co ché bénh sinh cua BTD
typ 2, thudng Xay ra trude khi c6 biéu hién 1am sang cua DTD (ngay tir giai
doan tién DTD). Mic du ¢on rat nhiéu tranh cai, nhung hau hét cac nghién cau
déu ung ho quan diém khéang insulin xuat hién trudc su thiéu hut bai tiét insulin
[7]. Tuy nhién, & cac bénh nhan DTD typ 2 khong thira can, biéu hién giam tiét
insulin 1a chinh, nguoc lai & cac bénh nhan BDTD typ 2 c6 kém béo phi, tinh
trang khang insulin 1a chinh. Trong thyc té khi glucose mau di & mac cao
(>10mmol/L) thi ca qué trinh bai tiét insulin caa té bao B va kha ning hoat dong
cua insulin déu bi suy giam ning. Cac yéu té gen va moi truong dong vai tro
thuc day 1am phét sinh va phat trién bénh [7]. Nhiéu nghién ctu dich té cho
thay c6 su lién quan giita viéc xem ti vi thuong xuyén, it van dong thé luc, ché
d6 an nhiéu calo, béo phi, dic biét & nguoi cao tudi, thi nguy co TP typ 2
tang 1én rat cao [10].
s Roi logn bai tiét insulin

Trong diéu kién sinh 1y, glucose mau duoc duy tri do su can bang giita do
nhay cam insulin va bai tiét insulin. Khi d6 nhay cam insulin giam, bai tiét insulin
s& tang dé duy tri ndng do glucose mau. Nhung néu bai tiét insulin ting cao van
khong dap tng dugc sy giam d6 nhay cam insulin, s& dan dén rdi loan dung
nap glucose. Bénh DTD typ 2 chi biéu hién 1am sang khi té bao p dao tuy
bi t6n thuong khong con kha nang dua glucose mau vé gidi han binh thuong [11].

Céc nghién ciru déu chi ra ring ¢ nhimg bénh nhan DTD typ 2, chic
nang té bao B suy giam trén 80% va khoi luong té bao P ciing giam 30% - 40%
[11]. Nhu vay dic diém gidng nhau vé co ché bénh sinh caa DTD typ 1 va typ



2 1a déu c6 suy giam khéi lugng - chirc ning té bao B dao tuy. Tuy nhién
nguyén nhan va mirc d6 tham hut khac nhau gitta DTD typ 1 va typ 2. Ddi V6i
PTP type 1, nguyén nhan cha yéu cua hién twong nay 1a do ty mién va thuong
dién ra nhanh chéng, con DTD typ 2 su suy giam khéi luong -chirc ning té bao
B thuong xay ra tir tir, trong quan nhau va ting dan theo thoi gian mic bénh
[11]. Nguyén nhan chinh din dén suy giam khdi luong - chirc ning té bao p ¢
DTD typ 2 dugc cho 13 do su chét theo chuwong trinh cia céac té bao P ting 1én,
trong khi khong co su tai tao té bao P cling nhu su tan tao giam [11],[ 12]. Mot
s6 co ché gay ra su chét theo chuong trinh ctia té bao p da duoc dé xuat nhu sau:
- Glucose mau ting cao va kéo dai kich thich té bao p déo tuy tiét insulin, su
kich thich 1au dai din dén kiét qué cac té bao B, giam dap umg cua cac té bao
nay va anh hudng truc tiép dén dan truyén tin hiéu, dén céc biéu hién gen va
dén cau trac té bao B dao tuy, dong thoi gay ting stress oxy hoa trong té bao B
dao tuy, cudi cing gdy suy giam chirc ning tiét insulin [12], [13].

- Acid béo ting cao va kéo dai dong thoi véi mire glucose mau ting cao & anh
huong nguoce dén sy chuyén doi tir proinsulin thanh insulin va tham chi anh
huong dén sy bai tiét insulin [12]. Su tiép xtc kéo dai cua cac té bao B véi mic
du thira acid béo (thuong gap ¢ ngudi DTD typ 2 béo phi) gay wc ché sy bai
tiét insulin, c6 thé ¢ giai doan xuat bao. Acid béo con gay suy giam gen biéu
hién insulin theo mot co ché khac véi co ché e ché bai tiét insulin va cd thé
gay ra su chét theo chuong trinh cta té bao B trong méi truong cd ndng do
glucose cao [7], [13]. Nhu vay néu khdng diéu chinh duoc nong do glucose
mau cao va ndng do lipid mau cao, sé phan cua té bao B tiép tuc bi tan cong boi
doc tinh cua glucose va lipid, kéo dai vinh vién vong xday oc di xuéng, lam
suy giam chirc nang cua té bao p va dan dén cai chét [13].

- Sutich liy cac amyloid (mot polypeptid c6 kha ning gay doc ddi voi dao tuy
su giam tiét GLP- 1(glucagon like peptid -1) hodc giam tac dung cta GIP



(glucose-dependent insulinotropic polypeptid) la nhitng nguyén nhan gay suy
giam chirc ning tiét insulin cua dao tuy [7], [12], [14].

- Cac nguyén nhan khac gdp phan 1am suy giam khéi luong - chirc ning cua té
bao P nhu: Stress oxy hoa, san xuat cytokine viém, rdi loan chirc ning ti thé,
stress luwdi ndi bao (ER) va rdi loan chic ning tu thuc bao (autophagy) [11].

% Khang insulin

Khang insulin 13 tinh trang giam hodc mat tinh nhay cam ciia co quan
dich v6i insulin, duoc coi 1a khiém khuyét ban dau hodc khiém khuyét chinh
trong co ché bénh sinh caa BT typ 2 [15]. Khéang insulin 12 tinh trang luong
insulin do tuyén tuy bai tiét khong du dap tmg chirc ning cta cac té bao trong
co thé. Bé duy tri ndng do glucose mau binh thuong, té bao B phai ting tiét
thém insulin bu trir hién twong khang insulin va hau qua lam ting néng 4o
insulin méau. Nén khang insulin cling dugc coi 1a nguyén nhan gian tiép dan dén
suy kiét kha nang tiét insulin cta tuyén tuy.

# Co ché phan tir cua khang insulin trong DTD typ 2.

Mic du co ché phan tir ciia khang insulin con chwa duogc hiéu day du,
nhung & mirc d6 té bao, khang insulin c6 thé do cac nguyén nhan trude receptor,
tai receptor va sau receptor.

- Cac khiém khuyét trude receptor insulin thuong lién quan dén dot bién gen
nén hiém khi xay ra. Mot s6 ca thé co kiéu gen man cam lién quan dén khang
insulin nhu: gen GRB14 (growth factor receptor-bound 14), HMGA1 (high
Mobility group Al), SREBF1 (sterol regulatory element - binding transcription
factor 1)... nhung khong phai ltic ndo cling mic bénh DTD, ma con phu thudc
vao yéu to ngoai canh [16].

- Nguyén nhén tai receptor insulin: Dot bién gen ma hoa receptor cua insulin
(IR- Insulin receptor) 1a khiém khuyét tai receptor it gap, chi chiém ty 1¢ khoang

0,4 - 7,8% [10]. Sau khi duoc tiét ra insulin s& gin voi cac tiéu don vi a cia



IR. Gen ma hda receptor cua insulin c6 22 exon tao ra 2 isoform khac nhau &
exon thur 11, gilr lai exon thut 11 1a a-isoform (IRa), bé di exon thu 11 1a b-
isoform (IRb). Receptor twong tmg véi gen dot bién mang exon 11 (IRa) ¢d &i
lwc gin insulin giam dang ké so voi IRb, dan dén khang insulin va lam ting cao
ndéng do insulin trong mau.

- Nguyén nhan sau receptor insulin: bat thuong trong con dudng truyén tin noi
bao cua insulin 1a nguyén nhan cha yéu dan dén khang insulin d6i véi DTD typ 2.

Con duong truyén tin hiéu cua insulin rat phuc tap, c6 thé tom tit ngan
gon: Sau khi insulin gan vao tiéu don vi a cua IR, thong tin s& duoc truyén qua
mang té bao téi ving trong bao twong cta cac tiéu don vi P, kich thich hoat tinh
tyrosin kinase noi tai trong tiéu don vi B, dan dén su ty phosphoryl hoa IR va
tiép nhan cac phan tir tin hiéu trong té bao do 1a cac co chat cua receptor insulin
(IRSs - Insulin receptor substrates). Su twong tac ctia IRS véi mot sd cac phan
tur tin hiéu trung gian khac s€ khdi dong cac thac phan ing phosphoryl hoa va
khir phosphoryl héa phirc tap, dan dén tic dung rong rdi trén chuyén hoa
va phan bao cua insulin. Cu thé 1a cac thac tin hiéu duoc hoat hoa theo ba con
duong khac nhau: con duong PI3K (phosphatidylinositol - 3 kinase), con duong
MARK (mitogen - activated protein kinase) va con duong CAP (Cbl -
associated protein). Trong d6 PI3K 1a con duong chinh [17].

Cac tac dung quan trong cta insulin, ciing nhu hau hét cac hiéu tGng
chuyén hoa déu xudi dong thac tin hiéu PI3K—Akt. Sau khi dugc hoat hoa IRS
cho phép su gin va hoat dong ctia PI3K. Cac PI3K sau khi gan vao IRS sé& dugc
hoat hoa va xtc tac cho sy phosphoryl hoa phan tir phospholipid mang la PIP2
(Phosphatidyl-inositol (4,5) - biphosphat) & vi tri 3° tao ra PIP3
(phosphatidylinositol (3,4,5) - triphosphate). Phan tir phospholipid nay gan véi
vung pleckstrin homology (PH) cia PDK1 va PDK2 (PI3K - dependent
serin/threonin kinase - 1 va - 2), tiép tuc gy phosphoryl hoa protein kinase B



(PKB hay con goi 1a Akt) ¢ cac vi tri serin 473 va threonin 308. Tat ca cac yéu
t6 nay dan dén viéc hoat hoa day du Akt. Akt duoc hoat hoa s& phosphoryl hoa
cac co chét ciia nd va diéu hoa hoat tinh ctia mot s6 protein xubi dong lién quan
nhiéu dén qu4 trinh sinh 1y trong té bao. Uc ché PI3K bai cac chat hoa hoc hodc
gen s& khoa hau nhu tat ca cac dap tng chuyén hoa do insulin kich thich gdm:
nhap glucose, tong hop glycogen va lipid, biét hoa té bao m&. Khiang dinh rang
PI3K 1a diém nat quan trong dong tac dung voi insulin. Con Akt dong vai tro
trung tAm trong té bao sinh vat do né phosphoryl hoa va diéu hoa hoat tinh cac
protein kiém soat su séng con, su phat trién, tang truong, tan sinh mach, chuyén
héa va phan bao nhu: AS160 (chuyén vi tri GLUTA4, thuc day sy hip
thu glucose), Bad (yéu to gay chét té bao), mTOR (mamalian target of rapamicin,
thic day tong hop protein, ting cuong hap thu va téng hop acid béo), Gsk3p
(glycogen synthase kinase-3f, tong hop glycogen), Tsc2 (tuberous sclerosis
protein-2, tong hop protein), nhung quan trong nhat Akt diéu hoa sy chuyén hoa
va sdng con bang cach kiém soat su biéu hién cta nhiéu gen thong qua cac yéu
t6 phién ma nhu forkhead Foxol, SREBP1c [17], [18], [19]. (Hinh 1.1[20]).

Nhiéu nghién ciru cho thay con dudng truyén tin ndi bao cia insulin c¢6
thé bi wrc ché boi mot sb cac yéu té do tac dung ctia sy phosphoryl hoa hodc baoi
cac phan tir protein trc ché. Cac yéu to nay gay khang insulin do tac dung diéu
hoa nguoc vao con duong tin hiéu cta insulin [20]. (Hinh 1.2)

Mot sb yéu td da dugce dé xuat dé giai thich cac co ché cua khang insulin
nhu: béo phi; viém; rdi loan chirc ning ti thé; ting insulin mau; lipotoxicity/ting
lipid mau; yéu t6 di truyén; stress ludi ndi bao; 130 hoa; stress oxy hoa; gan
nhiém md; giam oxy mau; ri loan chuyén hoa md; mang thai [21]. Trong dé
rat nhiéu nguyén nhan lién quan dén béo phi va lao hoa, 1a cac nguyén nhan
phd bién trong cong dong. Vi vay nguyén nhan chinh din dén khang insulin

ngoai yeu to di truyén, thi yéu t6 mac phai: thira can va béo phi 1a nguyén nhan
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quan trong nhat. Dé tai ndy tap trung vao mdi lién quan giira béo phi va khang

insulin.
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Hinh 1.1. Con dwong truyén tin hiéu cia insulin [20]
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Hinh 1.2. Cdc yéu t6 diéu hoa ngurge con dwong truyén tin hiéu insulin [20]
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s Béo phi dan dén khang insulin trong DTD typ 2.

C6 3 con dudng quan trong lién quan tryuc tiép dén khang insulin.
+ Hoat hoa con dudng mTOR thiic day khang insulin va TP typ 2.

Céc chat dinh dudng du thira thic ddy khang insulin bang cach hoat hoa
protein kinase cia con duong mTOR (mammalian target of the rapamycin).
mMTOR gay ra sy phosphoryl héa serine (pS) cua cac IRS bang cach hoat hoa
S6 Kinase 1(S6K1) 1am IRS mét tac dung hoat hoa PI3K va protein Akt, Akt
chinh 1a muyc tiéu cta con dudng chuyén hoa cua insulin. Khi hoat héa con
duong mTOR /S6K 1, chat dinh dudng du thira ciing gay ra khang insulin bang
cach wc ché su biéu thi cia gen PGCI1 (proliferator- activated receptor y
coactivator- 1), lam giam tiéu thy nang luong ti thé, tir 46 dan dén béo phi. Con
duong mTOR déng vai trod rat quan trong trong can bang glucose va dugc tim
thay trong cac té bao co, m& va gan. Hoat hoa con duong mTOR thlic day khéng
insulin, nguoc lai Grc ché con dudng nay co thé cai thién khang insulin [22].
(Hinh 1.2 va 1.4).
¢+ Tang Acid béo tu do gay khang insulin.

Glucose FFA
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Pynivate @
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Hinh 1.3. Mdi lién hé giiza chuyén hoa glucose va acid béo trong té bao [10]
Pau tién, insulin gan véi receptor ctia nd, phosphoryl hda cac IRS, sau
d6 hoat héa PI3K, dan dén hoat hda Akt, 1am tang cuong dich chuyén GLUT4

dén bé mit té bao dé nhap glucose vao trong té bao. Khi ndng do glucose &
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trong pham vi binh thudng, acid béo tu do duoc van chuyén vao trong ty thé
thdng qua enzym carnitine-palmytoyl transferase-1 (CPT-1) va duoc B oxy hoa.
Nguoc lai, & bénh nhan béo phi khi ca 2 néng do glucose va acid béo déu tang
cao, té bao c6 xu hudng tang str dung nang lugng tir acid béo ty do, do d6 ting
tao thanh LC-CoA (long chair-CoA) trong bao twong. Pong thoi chuyén hoa
glucose trong vong TCA (tri carboxylic cycle) sinh ra citrat, ma dan t6i sy hinh
thanh malonyl CoA trong bao twong. Trong té bao p malonyl CoA tc ché hoat
dong ctia CPT-1, do d6 khoa sy oxy hoa acid béo va két qua 1a tich liiy cac ester
acyl CoA chudi dai (LC-CoA) trong bao tuong. Su tich liiy cia LC-CoA trong
bao twong anh hudng c6 hai dén chirc ning cta té bao mot cach tryc tiép hoic
gian tiép thdng qua cac chat chuyén hoa cua acid béo [ceramid, acyl-CoA,
diacylglycerol (DAG)]. Tac dung truc tiép 1a do ca acetyl CoA va LC-CoA déu
trc ché té bao str dung glucose, giy khang insulin. Acetyl CoA ting sé& tic ché
pyruvate dehydrogenase va 1am tang nong do citrate trong té bao nén gy tc
ché phosphofructo-kinase, 14 enzym quan trong trong con dudng thoai hoa
glucose. Glucose 6 phosphat (G6P) tich Iy lai gay trc ché hexokinase, két qua
lam ting nong do glucose trong té bao do d6 giam van chuyén glucose tir mau
vao té bao [22], [13]. Tac dung gian tiép 1a do ting LC-CoA trong bao tuong
gay tc ché tong hop glycogen tir glucose, ting tong hop triglyceride, ting DAG
gay khang insulin théng qua PKC (protein kinase C) va PPAR (Peroxisome
proliferator activated receptor) [13]. DAG 1a chét hoat hoa ndi sinh ciia PKC,
taing lugng DAG trong co xuwong & nguoi va md hinh dong
vat khang insulin gay hoat hoa isoforms dac hiéu ciia PKC va hoat hda cac phan
tr tin hi€u trong con duong viém nhu IKKs (IxBp-kinase), NFKB (nuclear
factor kB) va JN Ks (c-Jun N-terminal kinase) dan dén uc ché IRS va
PKB/AKt, do d6 trc ché tin hiéu cua insulin va ngin chin dich chuyén cta

GLUT4 [18], [21]. (Hinh 1.3).
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Céc adipokin anh huong dén mirc d6 khang insulin.

Céc adipokin do cac té bao cia mé md tiét ra, gdm adiponectin, resistin,
leptin, céc cytokine, interleukin 6 (IL6), turmour necrosis factor o (TNFa),
retinol-binding protein 4 (RBP4), visfatin, chat hoa ing dong bach cau don nhan
monocyte chemo-attractant protein 1 (MCP-1) [23]. Cac yéu té nay duoc chia
lam 2 nhém: nhém céc yéu t6 gy tang nhay cam insulin (gdm adiponectin, leptin)
va nhom cac yéu 6 gay khang insulin (gdm TNFo, MCP-1, resistin, IL6...)

v' Nhom cac yéu t6 gay khang insulin: TNFa duoc cho 1a nguyén nhan chinh
dan dén khang insulin & bénh nhan béo phi. Do trong béo phi luén c6 mét tinh
trang viém man tinh dan dén ting TNFo. TNF-o hoat dong thong qua receptor
p55, kich hoat IKKB va JNK1 dé tc ché con dudng tin hiéu cua insulin bang
cach tang phosphoryl hoa cac phan tir serin cta IRS-1 trong té md. Ngoai
ra, TNF-a ciing trc ché chire nang PPARYy, mot ho receptor nhan cé chirc ning
diéu hoa phién ma, c6 vai tro trong tong hop lipid va dy trir chat béo trong té
bao. TNFa cling gay giam tac dung cta adiponectin & mé md va trong mau cua
bénh nhan béo phi [21]. Adipokine MCP-1 va receptor CCR2 déng vai trd hap
dan cac dai thuc bao dén moé md trang trong giai doan khoi dau cta phan tng
viém & chudt. Tang tiét MCP-1 tir té bao m& cua chudt béo phi c6 thé kich
hoat sy thAm nhiém cua cac dai thuc bao, sau d6 cac té bao nay lai lan luot tiét
ra mot loat cac chemokine (protein kich hoat bach cau) khac va cac cytokine
khac do d6 tiép tuc thuc day phan Gng viém tai chd va anh huéng dén biéu
hién gen trong té bao md, dan dén khang insulin hé thong. Hoat hoa resistin
lam ting khang insulin toan than va giam tac dung cta insulin trén van chuyén
glucose & t& bao mé md. Khang resistin gay tac dung nguoc lai. Tac dung cua
resistin mot phan ciing thong qua tc ché AMPK [23].

v' Nhom yéu t6 ting nhay cam insulin: Leptin @rc ché san xut insulin trong té

bao . Ngoai ra Leptin con lam tang tiéu thu nang lugng va giam cam giac them
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an do tac dung 1én cac receptor leptin ¢ ving dudi ddi. Adiponectin 1a mot
adipokin do té bao m& tong hop va bai tiét, ndng do trong mau khoang 5-
10pg/ml, hién nay adiponectin dang duoc coi nhu mot chi sé sinh hoc dé danh
gia tinh trang khang insulin [24]. Céc vai tro quan trong cua adiponectin trong
khang insulin gom: (1) lam ting d6 nhay cam insulin; (2) 1am tang qua trinh
oxy hoa acid béo; (3) twong quan dang ké vdi stress oxy hda; va (4) cé tac dung
chdng viém va diéu hoa 1én/xudng nhiéu gen trong cic con dudng chuyén hoa
khé&c nhau [25]. Phan 16n tac dung trén chuyén hoa cuia cac adipokin néi chung,
trong d6 c6 leptin, adiponectin déu thong qua hoat hoa con duong AMPK.
¢+ Hoat hoa con duong AMPK lam giam khang insulin.

FFA,
ghunoss

[Hwﬂﬁnﬂtnélw] [ b me :]

Hexosammne pathway, | d

IKK/PKC, ceramides \
| Lepiin,
IR | adponactin
THF-ce |

L1 f

| !
IL-6
v e \ Metformin,
l____,--" 1 Thiazoldnedions

IR5-1

i SEH1 v )
PTPB.PTP1E. e - S
LAR, SHP-1 ¥ ~  mToR |

13
A T
_____F'_'____--"

Inssilin

B
L T/"‘ |
KKAUNK 5 INOS — ONOO- ¥ paci ——
NO T Ak i
; Bt thudng ty thé
= L
¥
'. oI | THu hao ning irong
- .'.G"Jﬂ l
Guooe JUSY g
o .
o0 Khéng Insulln | « L Béo phi
* Hoat hoa
—— Wcché

Hinh 1.4. Con duwong mTOR/S6K1 va AMPK trong khang insulin [22]
AMPK (Adenosine Monophosphate-activated Protein Kinase), mot
protein kinase c6 chitc nang nhu mot cam bién nang luong cua té bao va diéu
hoa chinh chuyén héa carbonhydrat va lipid thong qua céc tac dung trén tong

hop cholesterol, oxy hoa cac acid béo va trén qué trinh tong hop glucose ¢ gan.
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Sau khi Adiponectin gin vao receptor ctia nd lam hoat héa AMPK. AMPK kich
thich su oxy hoa acid béo bang cach trc ché enzym acetyl-CoA carboxylase B
(ACCP), enzym xuc tac cho phan tng tong hop malonyl CoA tir acetyl CoA,
do d6 1am giam ndéng d6 malonyl CoA trong té bao, dan dén giam tong hop
acid béo do trc ché van chuyén acid béo vao ty thé dé p oxy hoa. Bang cach
hoat héa PPARy, AMPK cing lam ting toc d6 P oxy hoa, dong
thoi AMPK ciing trc ché tong hop nitric oxide (INOS) va tin hiéu mTOR/S6K 1,
vi thé 1am tang van chuyén GLUT4 qua mang, cudi cing lam tang sy hap thu
glucose vao té bao, cai thién tinh trang khang insulin (Hinh 1.4)

[25], [24]. Do 6 AMPK 1a mét dich quan trong trong diéu tri DTD typ 2.

1.2. CAC NHOM THUOC PIEU TRI BENH DAI THAO DUONG

Céc thubc diéu tri DTD hién nay déu nham vao cac muc dich:

- Bu lai lwgng insulin thiéu hut hodc bu trir hién tuong khang insulin bang cach
dua insulin tir ngoai vao hoac kich thich té bao B dao tuy ting bai tiét insulin.
- Giam khang insulin: ting tinh nhay cam insulin ciua cac moé dich chinh cua
insulin nhu gan, co, M6 Mo.

- Giam hoac 1am cham hap thu glucid & ruot.

- Mét s6 thubc nham dén cac dich tac dung khéc: giam san xuét glucose & gan,
tang thai trir glucose & 6ng than.

Vi vay bién phéap diéu tri PTP typ 2 ngoai diéu chinh 16i song (ché do
an va luyén tap) 1a ding thubc. Cac thude diéu tri DTD typ 2 hién nay tap trung
vao cac nhém chinh sau:

1.2.1. Cac nhom thudc kich thich ting tiét insulin tai tuy

Insulin 1a hormon do té bao B ctia tuyén tuy bai tiét, dong vai tro chu yéu
trong co ché diéu hoa dudng huyét cta co thé. Insulin dugc giai phong tir cac
té bao P tuyén tuy véi toc do co so thap (~ 5-20% ndng d6 insulin sau in) va

dudi tac dung ctia céc chat kich thich bai tiét insulin (cac acid amin, glucose,
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alcol...) dic biét 1a glucose, toc do bai tiét ting 1én rat nhiéu [26]. Su bai tiét
insulin phu thudc chu yéu vao ndng do ion Ca?* trong té bao. Khi néng do
glucose médu ting cao, glucose dugc van chuyén vao té bao B tuyén tuy, thong
qua chat van chuyén glucose (GLUT,). Sau d6 glucose bi phosphoryl hoa thanh
glucose 6 phosphat (dudi tac dung ctia glucokinase-GK). Sy chuyén hoa cia
glucose trong té bao cung cap nguyén liéu dé tong hop ATP. Két qua nong do
ATP trong té bao ting cao, dan dén déng kénh K* nhdy cam ATP (Karp) lai,
lam ndng d6 K* ndi bao giam xudng, gay khir cuc mang té bao va kénh Ca?*
nhiy cam dién thé mo ra; Ca? 6 at vao trong té bao. Ca®* hoat hoa
phospholypase A, phospholypase C... din dén giai phong Ca?* tir ludi ndi bao,
noéng do Ca?* trong bao tuong tang sé giai phong cac hat insulin du trir trong té
bao vao mau [8],[ 26]. (Hinh 1.5).

Glucose
GLUT2
Glucose
l«— GCK, HK

G6P p SUR
Glycolysnsl«— NADH %’
K*N

P O
- Pi ATP/ADP
Ach ﬂ e Pyruvate pa

DAG Oxidation
. Mitochondrion Ca?* €= Ca*
\ vDCC
< Other signals «J

Kinases
/\CAMP_’ 00
0o

Xuat bao
Hinh 1.5. Co ché bai tiét insulin [10].
R4i loan bai tiét insulin 1a mot trong 2 biéu hién chinh caa TP typ 2
[14] do d6 cac nhom thude Kich thich bai tiét insulin dong vai trd quan trong

trong diéu tri DTD typ 2. Cac thudc c6 tac dung kich thich tiét insulin gom:
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1.2.1.1.Cac nhom thuéc iec ché kénh KATP

Cac thubc trong nhém nay gom céc sulfonylurea va meglitinid, c6 co ché
tac dung gidng nhau, déu kich thich té bao B tuyén tuy bai tiét insulin bang cach
gan vao céc vi tri khac nhau trén mot receptor dac biét, lién két vai kénh Karp
trén mang té bao beta. Viéc gan véi receptor 1am chen kénh nay, 1am giam K*
nhap vao gay kha cuc mang té bao. Sy khir cuc, nguoc lai lam mé kénh Ca?*
phu thudc dién thé, két qua 1a Ca?* tir ngoai vao trong té bao. Nong do ion Ca?*
trong té bao ting s& khai dong viéc chuyén cac hat chia insulin dén bé mat té
bao va giai phong insulin ra ngoai [27] (Hinh 1.5 [10]).

Sulfonylurea dugc Marcel Janbon tinh co phat hién vao nam 1942. Hon
60 nam qua nhiéu thudc thudc nhom sulfonylurea di 1an luot duoc tong hop
(gém hon 20 thudc chia thanh 2 thé hé) va cac thubc nay hién dang duoc st
dung rong rai trén 1am sang dé diéu tri cho bénh nhan DTD typ 2 [15],[ 28].

Nhom megletinid gém 2 thudc duge phép luu hanh 1a: Repaglinid va
Netaglinid [12],[ 15],[ 28], [29]. Nhém thubc nay do c6 dic diém gan nhanh va
tach nhanh ra khoi receptor dic hiéu nén kich thich bai tiét insulin nhanh, c6 loi
trong Kiém so4t glucose mau sau an tang cao. Ciing giéng sulfonylurea, nhém
nay ciing c6 tac dung khéng mong mudn 1a gay ting can va ha glucose quéa mic
[30], [28].
1.2.1.2.Cac nhom thuéc diéu bién incretin

Incretin 1a nhitng hormon dang peptid, dugc tiét vao mau chi vai phat
sau khi thire dn tac dong I&n niém mac rudt, gan véi cac receptor khac nhau trén
TB B tuyén tuy, kich thich bai tiét insulin va tc ché giai phong glucagon phu
thudc nong do glucose mau. Khoang 50% - 70% lugng insulin duoc bai tiét sau
bita an 1a do cac hormone incretin kich thich, tuy thudc lugng glucose an vao
[31], [32]. Hai hormone incretin ¢ tic dung HGM manh nhat 12 GLP-1
(glucagon like peptid-1) va GIP (glucose-dependent insulinotropic peptid).
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[31], [33]. Ca hai hormone nay thé hién tac dung bang cach gin vao receptor
dic hiéu, kich thich dong thac cac tin hiéu ma cudi ciing 1a kich thich cac té bao
B tuy bai tiét insulin phu thudc glucose. Sau d6 GIP va GLP-1 nhanh chéng bi
chuyén hda (t1, ~2 phit) bai cac enzyme dipeptidyl peptidase-4 (DPP-4) va
tao thanh céc chat chuyén hda khong hoat tinh, rdi loai trir qua nudc tiéu. O
bénh nhan DTD typ 2 tac dung cua incretin bi mat di do su suy giam chuyén
hoa lién quan DTD typ 2, nguyén nhan bao gdom: sy bai tiét GLP-1 bj suy giam
(nhung tac dung kich thich tiét insulin van d¢am bao), trong khi sy bai tiét GIP
binh thuong (nhung suy giam manh kha nang kich thich tiét insulin), chuyén
hoa nhanh chong GLP-1 va GIP va thiéu hut dap tng ddi véi ca hai hormone
[34]. Do @6, chién lugc trong diéu tri 1a 1am tang nong d6 GLP-1 trong huyét
tuwong, duoc dya trén 2 nhém thuéc 1a:

+ Céc chat tuong tu GLP-1: chat chu van cua receptor GLP-1 (GLP-1-RA) nhu
exenatide lam ting tac dung cia GLP-1 hoac chat twong ty GLP-1 khang lai
tac dong cia DPP-4 nhu liraglutide, duoc goi chung 1a cac chat twong ty GLP-
1. Hién nay cé4c chét tuong ty GLP-1 di dugc FDA phé duyét dé diéu tri bénh
DTD la Exenatid, Exenatid giai phong cham, Liraglutid, Lixisenatid [32]. Mot
s6 chat khac dang duoc nghién ctu 1a Taspoglutide, Albiglutide [32]. Hiéu qua
lam sang: c4c chat twong tu GLP-1 ¢6 kha niang kiém soat duong huyét tot:
giam ndng do glucose qua dém va glucose déi, giam dang ké HbAlc. Nguy co
ha duong huyét thap, ngoai ra con 1am cham thoi gian thao rdng da day va ting
cam giac no nén lam giam can. Vi thé GLP-1RAs c6 thé két hop véi cac thude
khédc c6 kha ning gdy ha duong huyét va ting can nhu sulfonylureas,
meglitinides hoac insulin. Biém bat loi 1a thudc dung duong tiém [31], [33].

+ Céc chat trc ché dipeptidylpeptidase-1V: c6 tac dung lam cham sy thoai hoa,
bat hoat ciia GLP-1 ndi sinh do d6 ting cudng va kéo dai tac dung sinh 1y cua
hormon nay [8],[ 35],[ 36]. Cac thubc wc ché DPP-4 (iDPP-4) con dugc goi la
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cac 'gliptins' gdm 5 chit da dugc FDA va EU cip phép va dang duoc sir dung
rong réi trén lam sang hién nay la: sitagliptin (nam 2006), vildagliptin (nam
2007), saxagliptin (nam 2009), linagliptin (nam 2011), alogliptin (nam 2013)
[28],[ 371, [31], [38]. C6 3 chat khac Ia teneligliptin, anagliptin, va trelagliptin
méi duoc chap nhan & Nhat Ban va Han Quédc [33], [37]. Hiéu qua 1am sang:
cac chat irc ché DPP-4 d3 dugc chitng minh 1a ¢ nhiéu lgi thé: kich thich su
tong hop caa insulin, Gc ché tiét glucagon, 1am giam muc glucose sau an va
glucose mau luc doi, cai thién chirc ning té bao B, lam giam HbAlc & bénh
nhan DT typ 2 [34]. Loi ich rd rang nhat ctia cac chat (e ché DPP-4 trén 1am
sang l1a khdng gay giam trong luong co thé va nguy co ha duong huyét thap, do
d6 co thé thich hop véi nhiéu bénh nhan khac nhau [31]. Céc tac dung co loi
khac nhu lam giam muc acid béo tu do, do do lam tang nhay cam insulin va
hiéu qua chéng viém manh [32]. Tuy nhién cac chat &c ché DPP- 4 lién quan
dén gia ting nguy co viém tuy cap [39].

1.2.2. Cac nhom thudce lam giam khang insulin

Cac thudc diéu tri PTD c6 tac dung giam khang insulin con goi 1a thudc
lam ting nhay cam cia té bao dich véi insulin. Pich tac dung lam giam khang
insulin dang duoc quan tm d6 1a: PTP1B, PKC, IKKB, SHIP2, PTEN, AMPK,
ACC, PPARY. Trong d6 3 dich tac dung dugc quan tdm nhiéu nhat la PTP1B,
AMPK va PPARy. Chi c6 thudc tic dung 1én AMPK hién dang dugc sir dung
trén 1am sang.

# Metformin.

Puoc dua vao sur dung trong diéu tri TP tir ndam 1957, hién nay
metformin 1a thuéc duy nhat thudc nhém biguanid con dugc sir dung trong 1am
sang. O micc d6 co ché phan ta, metformin d3 duwoc chang minh hoat hda
AMPK bing cach wc ché truc tiép phic hop | cia chudi hd hap trong ty thé caa
té bao gan, gay tang ti I¢ AMP/ATP trong té bao. Nhin chung, té bao s& cam
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nhan duoc su thiéu hut nang lvong. AMPK 13 bo cam bién ning luong cua té
bao, phat hién thay doi ty 16 AMP/ATP. AMP gan vao tiéu don vi diéu hoa y
dé diéu hoa di lap thé AMPK va thuc day su phosphoryl hda & Threonine 172
cua tiéu don vi xtic tac a. Sy gin AMP ciing bao vé sy kha phosphoryl hoa
AMPK cua céc té bao phosphat. AMPK phosphoryl héa cac enzym quan trong
va c4c chét diéu hoa su sao chép. Hiéu qua thuc su cua sy diéu hda xudi dong
thac tin hiéu thé hién & su wc ché cac qua trinh dong héa nhu tin tao glucose,
tong hop lipid, cung véi su hoat hda nhitng qué trinh di héa sinh ATP nhu oxy
hoa chat béo [27]. Do d6 cac tac dung chinh cua metformin 1a: 1am giam san
Xuat 25-40% glucose do ¢c ché qua trinh tan tao glucose & gan. Tang nhap
glucose vao tat ca cac md trong co thé thong qua vai trd cia insulin va ting sir
dung glucose 20-50%. Giam tong hop va ting oxy ho4 acid béo & té bao gan,
dan dén du trix triglycerid trong gan giam (15-20%), giam cholesterol toan phan
(5-10%) va giam LDL cholesterol [27].

Can cur vao két qua cua UKPDS va nhitng khuyén céo st dung,
metformin 1 loai thubc diéu tri DTD dugc st dung phd bién nhat trén toan thé
gidi, 1a chi dinh dau tay va xuyén suét trong qua trinh diéu tri DTD typ 2 véi
vu diém hiéu qua, an toan, ré, khdng gay tut duong huyét, giam nguy co tim
mach va di c6 nhiéu kinh nghiém diéu tri 1au nim. Metformin nén la thuéc
duoc lya chon dau tién trong diéu tri DTD typ 2, dic biét & bénh nhén thira can,
béo phi [27].

#Thiazolidinedion (TZDs).

PPARs la mot ho cac receptor ¢ nhan té bao, c6 chirc nang diéu hoa phién

ma. Cac receptor PPARy duoc tim thay chu yéu trong cac mé dich caa insulin
va la nhiing chat diéu hoa quan trong su biét hda té bao ma, sy chuyén hoa
glucose & gan va co, can bang lipid noi mdi. Cac TZDs la cac chat chu van

chon loc cao trén PPARy, sau khi gin vao PPARY, hoat hoa gen dap ung véi
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insulin va diéu hoa sy biéu hién cua cac gen lién quan dén chuyén hoa glucose
va lipid, gom adiponectin, GLUT1, GLUT,, leptin, TNFa, Akt (protein kinase
B) va glucokinase gan [27].

Téc dung chung ctia nhém thude nay 1a cai thién tinh trang khang insulin
& md ngoai vi, tang tong hop glycogen va lam giam san xuat glucose ¢ gan.
TZDs lam ting van chuyén glucose vao co va md ma do tang tong hop cac loai
protein dac biét van chuyén glucose. TZDs ciing hoat hoa gen diéu hoa chuyén
hoa cé4c acid béo ty do & md ngoai vi [28]. Ba hop chat trong nhom nay da duoc
phé chuan sir dung trén 1am sang. Nhung hién nay chi cd pioglitazon (Actos®)
dang duoc stir dung ¢ Hoa Ky. Troglitazon va Rosiglitazon da bi loai bo va han
ché sir dung do céc tac dung khdng mong mudn nguy hiém [27].
1.2.3. Nhém thudc lam gizm/cham hip thu glucid

Thie an chta glucid cua ngudi gdm tinh bot, glycogen, cellulose,
disaccharid va cac monosaccharid. Ngoai trir cellulose, cac thirc an glucid dugc
thiy phan boi enzym dac hiéu trong dich ti€u héa. Tinh bdt va glycogen duoc
thuy phan nho o amylase trong nudc bot va dich tuy tao thanh maltose va
dextrin. Cac san pham nay cung véi cac disaccarid khéc trong thirc 4n tiép tuc
duogc giang hoa bai cac enzym dac hiéu trong dich rudt nhu dextrinase, maltase,
lactase, saccharase cho sin pham cudi cung 1a ciac monosaccarid. Céc
monosaccarid dugc hip thu tai rudt non theo 2 co ché: khuéch tan thu dong
(arabinose, mannose va fructose) va van chuyén tich cuc (glucose va galactose)
cha yéu nho chat mang 1a sodium-glucose cotransporter-1 (SGLT-1). Sau khi
duoc hap thu vao mau, cac monosaccarid qua hé théng tinh mach cira vao gan
va dugc chuyén lai thanh glucose [28]. Bé lam giam/cham hap thu céc glucid
tai duong tiéu hoa, Gc ché tang duong huyét sau an, cac thudc co thé tac dung
trén cac dich sau:

- Ut ché cac enzym thuy phan glucid nhu amylase, o-glucosidase, maltase...
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- Uc ché hoat dong cua SGLT-1 (chua c6 trén 1am sang).

Céc thuéc wc ché enzym o-glucosidase gom: acarbose (Precose,
Glucobay) va miglitol (Glyset). Co ché tc dung cua cac thudc nay la lam
giam/cham qua trinh hap thu tinh bot, dextran va cac disaccharid bang cach tc
ché tac dung cua enzym a-glucosidase & diém ban chai rudt non, tranh duoc
tinh trang tang glucose mau sau an ¢ ca nguoi binh thuong va bénh nhan BTD
[28]. Céc chat @c ché a-glucosidase khong kich thich su bai tiét insulin do d6
khong lam ha duong huyét. C6 thé diéu tri don doc cho bénh nhén gia hoic
bénh nhan tang dudng huyét tam thoi sau an hoic két hop véi cac thude chong
PTP ubng khac va/hoac insulin. Cac thudc nay cd thé giy day hoi, chuéng
bung, tiéu chay phu thudc liéu [16], [30].

1.2.4. Nhom thudc 1am ting thai trir glucose ¢ 6ng than.

Than gop phan diéu hoa can bang glucose mau thong qua co ché tan tao,
st dung va tai hap thu glucose tir dich loc cau than. Mdi ngay, khoang 180g
glucose duoc loc qua cac tiéu cau than, sau d6 duoc tai hap thu hoan toan nho
hé thong dong van chuyén Na - glucose, cac SGLTs (sodium-glucose
cotransporters). SGLT1 c¢d mat cha yéu & rudt, chi mot phan nhé & than, con
SGLT2 phan bé chi yéu tai than, c6 kha nang van chuyén chuyén biét glucose.
Khoang 90% glucose loc ra s& dugc tai hap thu boi SGLT2 [28], [40].

Cac chat rc ché SGLT2 (SGLT2i) hoat dong bang cach wc ché SGLT2 ¢
6ng luon gan, do d6 1am giam tai hap thu glucose va thuc day su bai tiét glucose
vao nudc tiéu do d6 ndng do glucose trong huyét twong s& giam dan dén su cai
thién tat ca thong sé duong huyét. Pay 1a mot co ché tac dung doc 1ap véi bai
tiét insulin hoac khang insulin, khong lam suy giam té bao B hay anh huéng
dén khéang insulin [30]. Cac chat tc ché SGLT2 14 nhdm thudc méi nhét dugc
phé duyét dé diéu tri PTP typ 2. Ba thubc duoc cap phép luu hanh la:
Dapagliflozin (nam 2012), Canagliflozin (ndm 2013) va Empagliflozin (nam
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2014) [41]. Céc thir nghiém 1am sang cho thay lgi ich cia nhém thude nay trong
viéc kiém soéat tot duong huyét, giam huyét ap tam thu va giam trong luong co
thé cia bénh nhan BTPD typ 2, it nguy co ha dudng huyét qua mac. Tuy nhién,
nhém tc ché SGLT2 nay ciing c6 han ché lam ting nguy co nhiém khuan tiét
niéu - sinh duc [40], [39].

1.3. MOT SO PHUGNG PHAP NGHIEN CUU PTP TREN THUC NGHIEM

Pé nghién ctiu tac dung, co ché tac dung caa cac thude trong pha tién 1am
sang, hién nay c6 nhiéu mé hinh nghién ctu, chia 1am 2 loai trén invivo va
invitro.

1.3.1. Cac mo6 hinh nghién ciru invivo.
1.3.1.1. Cdc mé hinh gay PTD typ 1
“* M6 hinh DTD typ 1 tu phat:

M0 hinh tu phat tirc 1a bénh/tinh trang bénh xay ra mot cach tu nhién &
cac dong vat nhu & con ngudi. Nam mé hinh dong vat DTD typ 1 tu phat dién
hinh, duogc ua thich dé nghién ctru bénh DTD tu mién dich 1a: chudt nhét
NOD, chudt cong BB tién BTD, chudt cong LETL, chudt céng KDP va chudt
cong LEW- iddm. Chudt nhit NOD va chudt cong BB dugc sir dung rong rii
nhat [42]. Tuy nhién, Viét Nam chua c6 cac giéng chudt DTD ty phat nay.
<» Cac mo6 hinh BTD typ 1 thir phat:

Céac md hinh DTD do diing hoa chat, cat 1 phan tuyén tuy, mo hinh bién
d6i gen bang k¥ thuat di truyén duoc phan loai 1a cic mo6 hinh DTD tht phat.
¢+ M6 hinh gay DTD bang héa chat

Nguyén tdc: Dung thudc hodc hoa chat c6 kha ning pha huy té bao p
tuyén tuy dé giy PTP. Cac hoa chat hay duoc st dung la: alloxan (ALX),
streptozotocin (STZ), dithizon, gold-thioglucose, mononatri glutamate, vacor,
8-hydroxyl quinolon. Trong d6 hay dugc st dung nhat 1a ALX va STZ. Co ché

gy doc ctia 2 hoa chét nay gidng nhau & chd déu gay doc truc tiép va chon loc
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trén TB B tuy thong qua hé thong van chuyén GLUT, nén vé phuong dién mo
bénh hoc, té bao B déu bi mat hat, chét do hoai tir [43]. Nhung khéc nhau 1a
ALX tao ra phan ng oxy hoéa nhom thiol, sinh ra gbc hydroxyl pha hay té bao
B va trc ché dic hiéu glucokinase, con STZ gay alkyl hda ADN va protein, tc
ché su théo xodn, su sao chép AND, vi vay tc ché sy nhan 1én cua té bao B,
gy chét té bao. STZ khong uc ché glucokinase [43], [44]. Do d6, tiém STZ
hay ALX déu gay ra bién doi glucose mau va insulin mau giéng nhau va gay ra
hoi ching giéng nhu DTD typ 1 phu thudc insulin. Tuy nhién, co ché nay o
rang 13 rat khac voi nén tang tu mién dich cia DTD typ 1 & ca nguoi va mo
hinh dong vat 14 t& bao B bi phd hity do su chét theo chuong trinh chit khdng ¢c6
su ro ri cua insulin tir hat tiét bi v&. Muc do nghiém trong cua bénh phu thudc
vao liéu sir dung. Do d6, thong qua viéc lya chon lidu ALX/STZ, c6 thé gay
dugc nhitng md hinh twong ty nhu DT typ 1 hodc typ 2. Piéu nay rit co y
nghia trong nghién ctru tic dung cua cac thude diéu tri DTD [42], [43], [44].
¢+ M6 hinh gay DTD typ 1 bang cit bo tuyén tuy

Vao nam 1890, Merhing va Minkowski d3 tién hanh cat bo tuyén tuy cta
cho, gdy DTD typ | twong tu & ngudi VSi cac biéu hién dai nhiéu, khat, duong
huyét tang cao [42]. Uu diém: DAy la phuong phap gay DTD typ 1 hiéu qua trén
dong vat thuc nghiém. Cha yéu duoc tién hanh trén chd, tho, méo, lon, chudt.
Nhurge diém: phuong phap nay phuc tap kho thuc hién, con vat dé bi chét. Mat
khéc, mé hinh nay khong gidng tién trién bénh DTD ty nhién ¢ ngudi nén it
dugc st dung. O Viét Nam: nam 1993 Phan Vian Cac d3 ap dung thanh cong
phuong phap nay dé gay DTP trén méo [45]. Gan day khong ghi nhan dugc
nghién cttu ndo st dung phuong phap gay DTD nay.
¢ M6 hinh gay DTP bang virus

Virus 13 tac nhan gady DTD typ 1 véi nhiéu co ché gay tranh céi nhung 2
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co ché chinh dugc thira nhan: Virus tham nhiém truc tiép vao té bao p pha huy
té bao 1am mat kha ning bai tiét insulin. Virus xdm nhap co thé khoi dong qué
trinh tu mién sinh khang thé pha huy té bao p. Hai loai virus dién hinh 12 virus
Killham gay DTD trén chudt cdng va virus Encephalomyocarditis giy DTD
trén chudt nhat. M6 hinh gy DTD typ 1 bang virus it duoc str dung dé nghién
ctru tac dung cua thude trén thuc nghiém nhung lai c6 vai tro dic biét trong
nghién ctru co ché bénh sinh ctia TP typ 1, cling nhu tac dong cua cac yéu to
moi trudng dén su phat sinh bénh BTD ty mién [42].

1.3.1.2. C4C mé hinh gdy DTD typ 2

“* M6 hinh BTD typ 2 ty phét thuong dwoc sur dung

¢+ M6 hinh dong vat gam nham béo phi BTD typ 2 tu phat:

Chudt nhat Ob/ob, chudt nhat db/db va chudt cong Zucker fa/fa dic trung
nhat cho mé hinh BTD typ 2 vdi nén tang don gen. Chudt nhit ob/ob phat trién
thanh béo phi do dot bién mat gen leptin, con chudt nhat db/db va chudt cong
fa/fa 1a dot bién don gen béo phi khang leptin [42]. COn chudt nhit
KK, NZO, chudt cong OLETF va chudt nhat NSY dai dién cho mé hinh BTD
typ 2 béo phi v6i nén tang da gen [42].
¢+ M6 hinh dong vat gim nham khoéng béo phi TP typ 2 tu phat:

Thuong dung 1a chudt cong GK (Goto - Kakizaki) va chudt nhét
C57BL/6. M6 hinh nay c6 kha nhiéu diém twong dong véi BTD typ 2 ¢ ngudi
khéng béo phi, d6 1a réi loan bai tiét insulin va khang insulin & mirc d6 nhe. O
Viét Nam chua c6 cac giong chuot DTD do di truyén, mac du tac gia Nguyén
Ngoc Xuan da cong bb nghién ciu trén chudt cong GK, tuy nhién thi nghiém
nay duoc tién hanh ¢ nudc ngoai [46].

% M6 hinh TP typ 2 thur phat
¢+ M6 hinh gay DTD typ 2 bang hoa chat
Hoa chat thuong duoc dung dé gdy mé hinh DTD typ 2 1a STZ do nhiing
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loi diém da dugc phan tich & trén. Néu tiém STZ véi mot liéu cao duy nhat s&
gay pha hity manh té bao B, gay thiéu hut insulin nghiém trong, do d6 tao ra mod
hinh TP kiéu typ 1. Bé gy dugc mod hinh DTD typ 2, nguoi ta ¢d thé ding
STZ liéu thap tiém cho chudt méi sinh, DTD typ 2 s& xut hién & tudi trudng
thanh hoac két hop viéc sir dung STZ lidu thap véi cac chét co tic dung bao vé
té bao B nhu nicotinamid (NA).

Nhurge diém: Han ché 16n nhat caa phuong phap nay 1a khong dai dién
cho bénh sinh BTD & ngudi (thudng ¢ béo phi), hoa chét sir dung dé pha huy
dao tuy c6 thé gy doc véi cac co quan khac va dap Gmg cla timg ca thé voi
hoa chat thuong khac nhau [42].
¢ M5 hinh gay DTD typ 2 bang ché do an giau chat béo két hop liéu thip STZ.

Nguyén tac: co ban la cho chudt an ché d6 an giau chat béo (thanh phan
chat béo chiém khoang 40-60% calo) trong thoi gian dai (1-2 thang) dé gay tinh
trang khang insulin, sau d6 gay viém dao tuy bang tiém STZ liéu thap. Bang
cach d6 gay tang glucose mau man tinh va tién trién DTD typ 2 tuwong ty &
nguoi.

Uu diém: Bat chudc tién trién tu nhién, tao ra khang insulin véi nhiing
biéu hién twong tu ngudi: tang lipid méau, insulin mau luc dau ting sau d6 giam
dan, glucose mau ting cao, thay doi biéu thi 1 s6 gen quan trong trong chuyén
hoéa: adiponectin, leptin, PPARy, UCP2. Hon nita STZ liéu thap it gay tac dung
doc hai trén cac co quan khac. Thoi gian dong vat bi bénh kéo dai va 6n dinh
do d6 thich hop dé nghién cau céc thude doi hoi thoi gian dai. Gia tri kinh té
cao, sur dung rong rii hon moé hinh BT do di truyén.

Nhuroe diém: Thoi gian nudi kéo dai dé dat duoc tinh trang khang insulin.
Can khao sat dé c6 mirc lidu STZ phu hop véi dong vat nghién cau. Tai Viét
Nam, nhiéu tac gia dd ap dung md hinh gy DTD cho chudt thuc nghiém bang
ché do an giau chat béo két hop tiém STZ lidu thap [47], [48],[ 49].
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+ M6 hinh gay DTD typ 2 bang phuong phap bién ddi gen

Cung v&i phat hién vé co ché phan tir ctia insulin, cac nha khoa hoc ciing
dua ra cac phuong phap gay DTD cho dong vat bang cach bat hoat hoic bién d6i
gen. Mot s6 mo hinh dong vat duoc tao ra bang cach bat hoat gen ma hoa insulin
receptor nhu: Chudt nhat DTD typ 2 LIRKO (Liver-specific insulin receptor
knockout) do bat hoat gen mé héa IR tai t& bao gan. Chudt nhat DTD typ 2
MIRKO (muscle specific insulin receptor knockout) do bat hoat gen ma hoéa IR
tai té bao co van. Chudt nhat DTD typ 2 NIRKO (CNS-specific insulin receptor
knockout) do bat hoat gen ma héa IR tai t& bao ndo. Chudt nhat DTD typ 2
FIRKO (adipose tissue specific knockout of the IR) do bét hoat gen mé héa IR
tai t& bao md. Chudt nhit BATIRKO x6a IR trong md md nau. Chudt nhat
BIRKO thiéu IR trong té bao B tuyén tuy [42].

Vai trd thiét yéu cua protein IRS trong thac tin hiéu insulin d3 duogc
chting minh bang cach tao ra mé hinh di truyén & chudt nhu: chudt nhat thiéu
IRS-1 (IRS-1)7") va chudt nhat thiéu IRS-2 (IRS-2) /) [50]. Cudi cing, nhung
cling rat quan trong 1a mé hinh stra di gen tac dong dén con duong chuyén hoa
acid béo (vi du thiéu hut Acyl-diacylglyceroltransferase, Acetyl CoA
carboxylase, acyl - CoA dehydrogenase ¢ chudt nhit, ...) c&c md hinh nay
chinh 1a cac cong cu thich hop dé tim hiéu vé “nutrigenomics" cua khang
insulin va BTD type 2.
1.3.1.3. Mét s6 phwong phdp déinh gid tic dung ha glucose mdu trén invivo

Nguyén tac chung: Sir dung cadc md hinh dong vat thuc nghiém phi hop
dé danh gia anh huong cua thudc trén cac mo hinh d6. Tiéu chi danh gia tac dung
ha gluocse mau 1a nong d6 glucose mau (va/hoac insulin mau) trudc va sau khi
cho dong vat thi nghiém dung thubc. So sanh cac gia tri d6 o thoi diém trudc va
sau khi dung thudc, dong thoi so sanh véi 16 chitng dé danh gia tac dung cua mau

thir. Bén canh d6 c6 thé dinh lwong cholesterol toan phan, triglyceride, can
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nang... dé tim hiéu thém tac dung cua thudc trén chuyén hoa lipid.
% Ddnh gid anh hwong cua thudc 1én kha ndng dung nap glucose

Nguyén tgc: Khi dua 1 lugng 16n glucose ngoai sinh vao co thé dan dén
tinh trang luong insulin duoc bai tiét ra khong du dé dua glucose vao trong cac
mo, hay noéi cach khac luong glucose dua vao vuot qua kha nang dung nap
gluocse cua co thé, dan t6i ting glucose mau tam thoi. Phuong phap nay danh
gia tac dung cua thudc trén mic do nhay cam véi insulin, théng qua kha nang
trc ché tang glucose mau cua thude [51].

Uu diém: mo hinh don gian, gay ting duong huyét vira phai, khong kéo
dai, do d6 md hinh nay thuong dugc dung trong nghién ciru sang loc tac dung
ha glucose mau cua thuéc mai va danh gia chirc nang té bao p ctia tuyén tuy.

Nhuroe diém: khong giéng tinh trang ting glucose mau man tinh & nguoi
[51], [52]. Phuong phap nay di duoc &p dung nhiéu tai Viét Nam.

% Ddnh gid anh hwéng ciia thudc trén kha nang hdp thu polysaccharid

Tac dung trc ché, 1am cham hap thu tinh bt va cac polysaccharide cia
thudc th trong in vivo c6 thé duoc danh gia thong qua kha ning tre ché sy ting
glucose mau cia tinh bot hodc cac disaccharide khi sir dung ciing véi thude thir
[53]. O Viét Nam, tac gia DS Thi Nguyét Qué ap dung phuong phap nay [47].
% Pdnh gid tac dung tiang nhay cam insulin véi mé dich cia thudce

Mot trong nhitng phuong phap duoc coi 1a “tiéu chuan vang” dé danh
gia mirc do khang insulin 13 “ky thuat kep duy tri glucose 6n dinh-ting insulin
mau” goi tat 1a k¥ thuat “kep insulin dang glucose”. K§ thuat nay dugc De
Fronzo thuc hién 1an dau tién nam 1979,

Nguyén tdc 1a gitt cho ndng do glucose méau on dinh & mirc cao bang
cach truyén insulin lién tuc véi téc d6 hang dinh, dong thoi duy tri ndng do
glucose mau khong thay d6i bang cach truyén dung dich glucose. Khi nong do

insulin tdng va duy tri & murc t61 da, toc do truyén glucose va toc do chuyén hoa
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glucose s& phan anh truc tiép mirc 46 gin insulin vao cac receptor & cic md
ngoai vi. Mirc d6 nhay cam véi insulin ctia tat ca cac mo trong co thé dugc xéac
dinh thong qua kha ning tiéu thy glucose cta co thé ¢ diéu kién nong d6 glucose
dat trang thai on dinh (steady state) [54]. C6 thé két hop dung glucose danh dau
phong xa dé danh gia mirc d6 chuyén hoa glucose ¢ cac mé cu thé nhu gan,
nao, co xuong.... Pong vat thi nghiém hay duoc st dung 1a chudt nhét ob/ob;
db/db, chudt nhat KK-Ay, chudt cong Zucker-fatty, chudt gay khang insulin
bang ché d6 an giau chét béo...

Uu diém cua phuong phap nay 1a c6 thé han ché anh huong cia su tiét
insulin va qua trinh tan tao glucose & gan dén glucose mau do insulin mau cao
s& trc ché tuy tiét insulin, (e ché gan tn tao glucose.

Nhurge diém: Phuong phap khdng sinh Iy, khong giéng voi tinh trang
tang insulin mau & nguoi va k¥ thuat kha phac tap [55]. O Viét Nam, DS Thi
Nguyét Qué da ap dung md hinh danh gia nay trén chudt cong trang [47].
1.3.2. Cac mé6 hinh nghién ciru invitro.

Pé danh gia tic dung HGM cua thudc da ¢ kha nhiéu mé hinh nghién
ctru in vivo dugc 4p dung. Tuy nhién cdc md hinh ndy con cé nhiéu han ché
nhu mét thoi gian, can dung nhiéu dong vat va can lugng mau thir kha 16n. Hon
nita, md hinh nghién ctru in vivo thuong chi méi dy dodn dugc co ché tac dung
cta thudc, chua thé khang dinh co ché tic dung cu thé. Cac md hinh nghién
clru exvivo, in vitro co thé khic phuc cac han ché ndy, dic biét cac mo hinh
danh gia anh huong cua thue ¢ mirc té bao, phan tir gitip tim hiéu sau hon vé
co ché tac dung cua thudc, cic mo hinh nghién ctru invitro ciing rat hitu ich
trong nghién ctu sang loc.

M0 hinh nghién ctru invitro cé thé chia 2 loai: danh gia tic dung cua thude
trén co quan, té bao co 1ap va trén cic enzyme tham gia diéu hoa glucose mau.

1.3.2.1. M6 hinh ddinh gid tic dung ciia thudc trén cdc co quan, té bao cé lip
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Cac mo hinh chu yéu tap trung vao 2 huéng:

- Panh gia anh huéng cua thude trén kha nang tiét insulin cua dao tuy, do té
bao P 1a té bao duy nhat tiét insulin trong co thé. M6 té bao ¢ 1ap 1a dao tuy.

- Panh gia anh huéng cua thude 1én mirc d6 nhay cam cua insulin tai té bao
dich va qua trinh sir dung glucose trong té bao. C4c té bao dich chinh cua insulin
la gan (té bao HepGy), co van (t& bao C,C1z), md md (té bao 3Ts-L4) [52], [56].
¢ Ddnh gid anh huéng ciia thudc trén khd ndng tiét insulin ciia tuy [57]

Pé nghién ctru anh hudng cua thude trén kha ning tiét insulin cta tuyén
tuy, cic nha nghién ctru di tién hanh co lap ddo tuy va danh gia su bai tiét
insulin tir ddo tuy co 1ap [58] theo cac hudng nghién ctru sau: (1) Tac dung trén
su bai tiét insulin bang cach tc ché stress oxy hoa. Ching minh sy c6 mit cia
chat chong oxy hoa trong thudc thir da cai thién chuyén héa oxy hoa, bao vé té
bao B khoi cac tac nhan giy doc. (2) Kich thich bai tiét insulin thong qua viéc
tang san xuat ATP, thiic diy nong d6 Ca?* ndi bao. (3) Kich thich bai tiét insulin
thong qua viéc thuc day kha ning séng va phat trién ctia TB B. (4) Tac dung trén
su bai tiét insulin thong qua wrc ché UCP2. UCP2 1a protein mang ti thé c6 trong
cac tieu dao tuyén tuy, c6 tac dong am tinh trén sy tiét insulin duoc kich thich
boi glucose. Tang biéu thi UCP2 dan dén suy giam chtic ning TB B va dan dén
bTD.

Hién nay ¢ Viét Nam, da co tac gia thuc hién phuong phap nay [47], théng
qua viéc u thudc voi dao tuy ¢6 lap, sau do dua vao néng do glucose mau trudce
va sau khi il v6i mau thir @& danh gia anh hudéng ciia thudc trén kha ning tiét
insulin cua ddo tuy c6 1ap, chtr chua danh gia duogc 1a tdc dong theo hudng nao.
¢ Danh gia tdac dung cua thuée dén mirc do nhay cam insulin tai mo dich.

Phuong phép danh gia tac dung cta thude trén do nhay cam cua insulin
gdm:

- Panh gia anh hudng cta thube 1én dap ung cudi cing (end point) cia con
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duong truyén tin ndi bao cua insulin nhu: danh gia sy di chuyén GLUT4 ra
mang té bao, ddnh gia sy phosphoryl hoa phan tir tyrosin trén IR, IRS-1, Akt...
[59].

- Panh gia anh huéng cua thudc trén cc dich tac dung cu thé tham gia hodc
anh hudng truc tiép dén con dudng truyén tin ndi bao cua insulin nhu danh gia
anh huong cta thudc trén PTP1B, trén AMPK, trén PPARYy ... Hai dich tac dung
quan trong cta thudc diéu trj DTD hién dang dugc quan tdm 13 PTP1B va
AMPK [60], [61], [62], [63].

1.3.2.2. Pdnh gid tic dung ciia thuéc lén mot sé enzym tham gia diéu hoa
glucose mau.

Cac enzym quan trong tham gia diéu hoa glucose mau nhu cic enzym
thiy phan polysaccharid thanh monosaccharid tai duong ti€u hoa (o-
glucosidase, amylase), cac enzym tham gia tong hop glucose ¢ gan trong do
dic biét quan trong 12 PEPCK, G6K va F6,1-BP. Cac enzym tham gia tong hop
glycogen nhu glucose synthase, cac enzym tham gia thoai hoa glucose & té bao
nhu pyruvate kinase...

Nguyén tdc chung dé danh gia hoat tinh invitro cia cic enzym nay
thuong 13 da vao kha nang thity phan ctia cac enzym ddi voi co chat thich hop
& cac diéu kién thich hop [64], [65]. O Viét Nam da c6 nhiéu tac gia danh gia
tac dung ctia thudc trén a-glucosidase [66].

1.4. TONG QUAN VE CAC THANH PHAN CUA ANDIABET VA CAC
NGHIEN CUU LIEN QUAN BPEN ANDIABET

Ché pham vién nang ctiing Andiabet 1 su két hop cua ba loai thao dugc:
Bang lang nudc, Giao ¢6 lam va Tri mau, nhitng duoc liéu c6 truyén co tac
dung HGM da duoc ching minh riéng ré vé hiéu qua diéu tri bénh DTD qua
nhiéu nghién ctu tién 1am sang va 1am sang.

1.4.1. Bang ling nwéc
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1.4.1.1. Péc diém hinh thdi, phdn b, b phin diing ciia bang ling nwéc

Bang ling nudc: Lagerstroemia speciosa (L) Pers., thudc ho Tir vi:
Lythraceae. Cay con c6 tén goi khéc tir vi tau. Tén thuong goi: bang liang [67].

Bdc diém hinh thai: Bang ling nudc (BLN) Ia loai cay than gd co kich
thuéc trung binh, cao tir 5-20 m. V6 cady mau nau hoic kem. La don, hinh bau
duc, tron & gdc, nhon ngan & chop, mép 14 nguyén, dai 10-20cm, rong 5-9cm.
L4 BLN rat dai, bé mat nhin, ca hai mat 14 déu c6 mau xanh nhat, c6 12-14 gan
bén, 14 gia nga sang mau vang hoic dé rdi rung. Cum hoa dang chuy, dung &
ngon, nhanh chily c6 16ng sat, nu hoa tron hong do. Hoa to, rong 3cm, mau do
tim hodc hdng, dai co 16ng sat, 6 canh hoa c6 cuéng 5mm, khéng mai, nhi
nhiéu. Qua nang tron dai dang tring, kich thudc 20x18mm, mang 14 dai xoe ra,
khi kho né thanh 6 manh. Hat c6 dang canh mong, duong kinh 12-15mm, mau
nau nhat. Cay ra hoa thang 4 - 5 [68].

Phan bg: BLN moc nhiéu ¢ ving nhiét dgi, chi yéu Nam A va Pong
Nam chiu A nhu: An do, Philippines, Malaysia,...é Viét Nam, BLN duoc
trong nhiéu ¢ Tay Nguyén, Binh Phudc... va cac thanh phd 16n Ha Noi, Hai
Phong ....[68].

B¢ phdn dung: vo, la cay, qua (cortex, folium, fructus Lagerstroemia) [68].

1.4.1.2. Thanh phdn hod hoc chinh ciia bang ling nwdc

Cho dén nay, dd c6 hon 40 hop chat bao gom triterpenes, tannin, axit
ellagic, glycosides va flavones da dugc xac dinh tir 14 L. speciose ([69]). Trong
d6, thanh phan héa hoc chii yéu cua Bang lang nudce 12 tanin (> 10%), tap trung
nhiéu nhat & 14 gia va qua chin [70]. Thanh phan héa hoc chinh, chiu trach
nhiém vé cac tac dung sinh hoc quan trong cua Bang ling nuéc la acid
Corosolic, mot triterpenoids ¢ nhiéu trong 14 [71], [69].
1.4.1.3. Mét s6 nghién ciru vé tic dung ha glucose mdu ciia bang ling nwéc

<* Nghién curu trén mé hinh dong vt thuc nghiém
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Bdng 1.1. TOm tdt tac dung diéu tri ddi thdo dwong cua Bang ling nudéc

trén mo hinh dong vat thuec nghiém.

Téc dung/Co ché tac dung
HGM va/Ha insulin mau va/
Giam glucose ni¢u
Giam HbA1C

Uc ché enzym sucrase
Uc ché a-glucosidase

Giam tan tao G do giam
G6Pase, F1,6Pase ¢ gan. Tang
hoat 40 HK. Tang phan giai
glycogen. Tang ham luong
glycogen gan. Kich thich oxy
h6a G qua con duong PP.

insulin/Kich
dich

cam

Giam khang
thich chuyén
GLUT4/Tang
insulin do hoat hoa gen
PPARYy ¢ TB md, gan.

Uc ché hap thu TC & rudt, Ha
TG, TC.

Giam can ning, khdi luong

nhay

mo/ giam lugng nudc, thue an

Tém lgi: Nhiéu nghién ctru khac nhau trén dong vat thuc nghiém da chirng
minh dich chiét 14 BLN ciing nhu acid corosolic c6 tac dung HGM tét. Pap tmg

trén chudt nhat dugc ghi nhén 1a tot hon so véi trén chudt cong. Cac nghién ctru

TP c6 tac dung
DC nudc nong
DC nudce 5%, methanol 2%
DC n-hexan va DC nudc
DC chtra 1% acid corosolic
Acid corosolic 0,023%
Acid corosolic

DC nuéc nong 1a BLN
Acid corosolic
Acid oleanolic

DC nudc nong
PD nudc va PP n-hexan
Acid corosolic 20-100um

Acid corosolic 0,023%
Acid corosolic
DC nudc 0,5%

DC nuéc 5% & methanol
2%

DC nudc 0,5%

Acid corosolic

Déi twong/Liéu/Tgian
Tho * ubng 1-2g 14 khd/kg
Chudt nhit KK-Ay * 5 tuan
Chuét cong PTD/STZ
* 1-2g/kg *5-12 ngay
Chuot nhiat DTD/ALX
100mg/kg *28 ngay
Chudt nhat b/thuong va
DTD do STZ *18,2g/kg
Chuot nhit DPTD do ALX *
2mg/kg *4 tuan
Chudt cong tring
Chudt nhat tring 10mg/kg

Chudt PTD/STZ *5 tuan,
Chuot tiem STZ
Chuot DTP do STZ

*150mg/kg * 15 ngay

Chudt KK-AY * 10mg/kg,
sau uéng 4h

Chuot KK-Ay * 2mg/kg * 2
tuan.

Chudt BTD typ 2 * 12 tuan
Chuot nhat KK-Ay * 5 tuan
Chuét céng BTD typ 2 * 14
ngay va * 12 tuan

Chuot BTD typ 2*10g/kg

TLTK
[72],
[73].
[74].
[75]
[76],
[77].
[78].
[79]
[80].

[81],
[82]
[83],
[84]
[85],
[86]
[87],
[88]

[79],
[89]
[90],
[91]

[73],
[92]
[89],
[76].
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cling nhan dinh: dich chiét 14 BLN thuc su an toan cho dong vat thuc nghiém

[93].

<» Nghién cuzu trén invitro

Bdng 1.2. TOm tat mét so co ché tac dung ha glucose mau cua Bang ling

nuwoe, dwoc nghién cizu trén invitro.

phu thude néng dd. Hoat chat manh nhit ICso=
3.53ug/ml.

dich chiét aceton 14 BLN
Acid corosolic

Co ché tac dung TP ¢6 tac dung /Liéu TLTK
Tang nhap glucose vao TB m& 3T3-L1. Uc ché | DC nudc ndng va DC methanol | [94], [70],[
md ma khéc vai tac dung cua insulin. cua BLN 95],
Kich thich thu nhan glucose vao TB co L6 va | C4c tannins: chiét xuat tir BLN. | [96]
TB tring chudt Hamster. Acid corosolic 250nmol/L.
Kich thich van chuyén glucose vao TB, giam [97], [98].
giai phéng isoproterenol cam ung glycerol ¢ | Lagerstroemin.
md m& chudt céng. Tang cuong biéu thi gen | Acid tannic
ma hoa IR, tang cuong phosphoryl hoa tyrosin
& sau receptor cua insulin.
Téang nhay cam cua TB ma véi insulin, tao ra
dap ung gidng insulin.
Ut ché enzyme o-glucosidase, tac dung e ché | Dan chat phlyphenol trong | [83], [71]

Tom lgi: Rat nhiéu nghién ctu invitro da chang minh tac dung chong

DTD cua dich chiét 14 BLN, acid corosolic va mdi hop chat khéng chi ¢ mot

co ché tac dung ma c6 nhiéu co ché lién quan 13n nhau, lam tang tac dung cua

BLN. Céc co ché tac dung chinh cua BLN va acid corosolic hham diéu hoa

chuyén hoa glucose gom: ting thu nap glucose vao té bao dich, hoat hda

GLUT4, tang nhay cam véi insulin, giam tan tao dudng, tc ché thiy phan

sucrose & rudt do &c ché a-amylase va a-glucosidase, kém theo cac tac dung

nhu giam can, chong oxy hoa, ting stic dé khang...do d6 lam giam glucose

mau, giam TC, TG va giam béo phi [99].

¢ Nghién curu trén nguoi
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Bdng 1.3. TOm tdt tac dung diéu tri DTP cua Bang ling nudc trén nguoi.

Sau 12 tuan: 6,29 kg gdm 3,72 kg

mo

B6 sung trudc an: hdn
hgp c6 16mg DC BLN.
Dich chiét BLN chuan
hoa,10mg acid corosolic

56 BN * 12 tuan

100 BN tién BTD type 2

*1 vién mém * 30 ngay.

Téc dung TP ¢6 tic dung Déi twong/Liéu/Tgian | TLTK
G mau luc doi giam 10-20% Hoén hop DC nuéce néng | 24 BN DTD type 2
G mau sau dn 1h & 2h giam 10-12%. | la BLN. *3 1an /ngay [100],
Tang DNG, r& nhat sau 90 phut | Vién nén 100mg chira | 15 BN *100mg/ngay [101],
ubng. DC nudc BLN. *1 nam
Triéu chirng 1am sang cai thién. Vién nang chta dich | 10 BN uéng vién nang | [102],
Khong c6 ADR sau 1 nim diéu tri. | chiét BLN chuan hoa- | mém, 57 BN vién cimg
1% acid corosolic 32-48mg/ngay *2 tuan [103].
Acid corosolic 10mg 31 ngudi udng 1vién nang
Can nang giam DC 14 BLN chudn hoa | 12 ngudi khéng BTD * | [104]
Sau 3 tuan: ~1,5kg c6 10mg acid corosolic | 1vién/ngay *2 tuin [105].

1.4.2. Giso ¢6 lam

1.4.2.1. Péc diém hinh thdi, phdn b, b phin diing ciia Gido cé lam

Tén khoa hoc 1a Gynostemma pentaphyllum (Thunb.) Makino thudc ho

Bi-Cucurbitaceae [68], con goi 1a truong sinh thao hodc ngii diép sam, that diép

dom...

Bic diém thye vdt: Gido c6 lam (GCL) cay thao, day leo manh, séng lau

nam. L4 kép, khia ring cua. Tua cuén manh xé d6i. Cum hoa khac gbc, dang
chuy, manh, dai, nhét 1a hoa duc. Hoa nhd mau tra‘ing hodc luc nhat, ¢6 14 bic
con, cudng hoa c6 d6t. Pai hoa hinh banh xe, chia 5 thily, ngan. Trang hinh
banh xe, hoi han lién phr:in géc trang, co dau nhon. Nhj 5, nhuy bau hinh cau
nho, 2-3 ngan, 2-3 voi nhuy. Qua hinh cﬁu, khong tu mo, 2-3 hat hinh tring hoi
det 2 bén hodc c6 3 goc. Hat san sui. C6 hoa vao thang 7-8, qua thang 9-10.
Thu hai day, 14 vao mua thu, phoi kho [106], [107].

Phdn bé: Theo cong bé méi nhat nam 2013, hién nay c6 45 loai

Gynostemma trén thé gii. Trong d6 loai Gynostemma pentaphyllum (Thunb.)



http://vi.wikipedia.org/wiki/H%E1%BB%8D_B%E1%BA%A7u_b%C3%AD
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Makino 1a ph6 bién nhat, duoc phan tan khip An D9, Nepal, Lao, Bangladesh,
Sri Lanka, Myanmar, Han Quédc va Nhat Ban. Trung Quéc 14 noi da dang
Gynostemma nhat, hién nay da biét t&i 21 loai [108].

O Viét Nam, nam 2015 d3 xac dinh duogc 5 loai thudc chi Gynostemma
Blume, trong d6 chu yéu 13 Gynostemma pentaphyllum (Thunb.) Makino[109].
Pén nim 2018 trong Dugc dién Viét Nam V méi xuét hién chuyén luan vé
Giao cb lam [110].
1.4.2.2. Thanh phdn hod hoc chinh ciia Gido cé lam

Hon 230 hop chat c6 ngudn goc tir Gynostemma pentaphyllum (Thunb.)
Makino d3 dugc xac dinh va dugc nhom lai theo cau trac hoa hoc gdm: saponin,
sterol, flavonoid, polysaccharides va mot s6 hop chat khac [111]. Thanh phan
héa hoc chinh, chiju trach nhiém vé céc tac dung sinh hoc quan trong cua Giao
co lam 14 cac saponin, con dugc goi 1a gypenosides (Gyps). Cho dén thang
8/2016, 189 gypenosides da duoc phan lap tr Gynostemma pentaphyllum
(Thunb.) Makino va duoc mo ta diy du bang phuong phap quang pho [111].
1.4.2.3. Mt s6 nghién civu vé tic dung ha glucose mdu ciia Gido cé lam

Céc nghién ciru vé tac dung HGM ciia Giao co lam ciing déu tép trung
vao thanh phan gypenosid [111], trong d6 ndi bat 1a Phanosid mot saponin
dammaran méi dugc chiét xuat tir nguyén liéu Gido c6 lam thu hai tai Viét Nam,
do tac gia Viét Nam cong bd [112],[113].

Bdng 1.4. Tom tat cac nghién ciru vé tac dung diéu tri PTD cua Gido ¢ Lam

Tang giai phong insulin tir céac
tiéu dao. Co ché théng qua kénh
Kate, kénh Ca?* kiéu L, hé théng
PKA va phu thudc vao Ge-

2 chung GK

Tdc dung/Co ché tic dung TP co tac dung Déi twong/Liéu/Tgian TLTK
Kich thich tuy bai tiét insulin. Co | Phanosid chiét xuat | - Chudt cong binh thuong [112],
ché ngoai TB B, tc ché protein | tir GCL - Pao tuy co 1ap chudt cong | [113],
Gi, khong gidng co ché SU. DC cua GCL binh thuong va chudt T typ | [114].
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protein nhay cam vdi doc tinh ho

ga ¢ glucose cao

litly va khong gay dot bién gen.

Cai thién test DNG. Tang nhay | DC nudc, DC con | Chudt cong ldo hoa * 100-200 | [115],
cam ctia mo dich vai insulin. DC 70% ethanol. | mg/kg *2th [116],
Ting nhay cam vé6i insulin cia | DC ethanol chuin | Chuét DPTB/STZ * 500- | [117],
gan do trc ché tan tao glucose. hoa gypenosid | 1000mg/kg [118]
Uc ché PTP1B. 0,0025% va 0,01% | Chuot GK 1600mg/kg* 3 tuan | [119]
Hoat héa AMPK Chudt nhit C57BL/KsJ- db/db
Hoat hoa cac enzym chuyén hoa * 5 tudn
glucose ¢ gan. Trén ngudi: 3-9g/ng X 12 tuan
Tac dung trc ché a-glucosidase | PP N-butanol, | Trén nuéi cdy TB invitro [120]
flavonoid cua GCL
Ha cholesterol, triglyceride va B- | Gypenosid Chudt Wistar nu6i béo | [108]
lipoprotein huyét tuwong, giam | PP saponin GCL 100mg/kg*7 tuan [121].
LDL-C, taing HDL. DC nuéc GCL Chudt nhit 700mg/kg [122].
Ha lipid mau do cai thién sy nhay Chuot Zucker * 250mg/kg* 2 | [115]
cam cua receptor insulin. thang. [123].
Chéng béo phi, hoat hda AMPK. Trén nguoi:3-9g/ng X12 tuan
HGM, Ha TC, TG, fibrinogen, | Dich chiét GCL Nguoi 3g/ goi x 2 lan/ngay X | [124],
tang HDL. Gypenosid 12 tuan [125],
Khong co tac dung phu. DC saponin toan {32 BN m& mau cao | [126]
Khéng c6 doc tinh cép, bén | phan *120mg/kg gypenosid [127],
truong dién. Khong c6 doc tich 300 BN ting lipid mau* 8 tuan | [128].

1.4.3. Tri mau

1.4.3.1. Déc diém hinh thdi, phin bé, bj phin ding ciia Tri mdu

Tri mau: Anemarrhenae Aspheloides (Bunge), ho Hanh t6i Liliaceae [110].
Pdc diém hinh thai: Tri mau la loai co séng 1au nam, moc & ving ring
ndi. Than ré chay ngang, dudi dat ¢ ca cong queo. L& ram moc tir goc, hinh
day rong, 14 moc vong, dai ~ 20-70cm, hep (3-5mm), dau nhon, phia dugi 6m
vao nhau. Mua ha ra canh mang hoa, canh moc tir k& la cé hinh tru tron, dai

ching 60-90cm. Cum hoa gém nhiing bdng hoa nho xép thanh 2 hang, hoa c6

6 canh, sac trang, c6 nhitng duong chi tia nhot, mui thom, né vao budi téi. Qua
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x6p, hinh tron, tam giéc, hot 3 canh, sic den. Thu hoach vao mua xuan, thu.
Pao 14y than ré ca, rira sach, cit bo ré con, phoi kho [129].

Phan bg: Tri mau moc nhiéu ¢ ving nui cao, noi ¢6 nhiéu bong ram,
phia dong Chau A, bac Trung Québc, Nhat ban. TM 1a mét cay thude dugc ding
trong y hoc ¢6 truyén & nhiéu nuéc nhu Trung Quéc, Han Quéc, Nhat Ban, da
di thuc tir Trung Quéc vao Viét Nam tir 1au, hién dang duoc trdng nhiéu & mot
s6 tinh phia Bac nhu: Lang Son, Son La, Lai Chau... [129].

B¢ phdn dung: chu yéu 1a than ré Tri mau.
1.4.3.2. Thanh phdn hod hoc chinh ciia Tri méiu

Nam 2016, nhitng thanh phan hda hoc trong than r& Tri mau da duoc xéac
dinh bang HPLC (sac ky long hiéu niang cao) va pho khéi gom 4 xanthones, 25
steroidal saponin va 8 cap isomers [130], [131], [132], [133]. P4i vai Tri mau,

thanh phan hda hoc chinh dugc quan tdm la cac loai Xanthone C-glycozit: noi

bat 1a Mangiferin va neomangiferin [134].

1.4.3.3. Mt sé6 nghién ciru vé tac dung ha glucose mau cia Tri mdu

Bing 1.5. Tom tdt cac nghién civu vé tac dung diéu tri PTD ciia Tri mdu

Téc dung/Co ché tic dung TP ¢6 tdc dung Doi twong/Liéu/Tgian TLTK
DC than ré TM c6 tac dung HGM | DC nuéc than ré | Chudt nhit bt* 90mg/kg [135],
Co ché: Kich thich bai tiét | TM. Chuot BTD KK-Ay* 90mg/kg [136],
insulin, giai doan xuét bao, théng | DC ethanol Chuot nhat DPTB/ALX va chudt | [137]
qua Gi/ Ge- protein nhay cam véi | DC toan phan. KK-Cay *1700mg/kg. [138],
doc t6 ho ga. Cai thién test DNG. | DC  polyphenol | Chuét BTD/STZ*  300mg/kg | [139],
Tang phosphoryl hdéa AMPK. ™ (Tmb) & 1500mg/kg (ubng) [140]

Nudi cdy TB trén invitro
Co ché MF: Khong kich thich tuy | Mangiferin va | Pao tuy c6 1ap chudt GK [141],
bai tiét insulin. Tang nhay cam | glucoside ciia no | Chudt KK-Ay*1700mg/kg*5 tuan | [142],
cia md dich vé6i insulin. Uc ché | (mangiferin-7-O- | Chudt nhit bt va BTD/STZ * | [138],
giang hoa glycogen ¢ gan va/ | d-glucoside) 90mg/kg [143],
hodc wc ché tan tao  dudng méi Chuot KK-Ay*30mg/kg*2 tuan [144],
O gan vaco. Ha TCva TG. [145].
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1.4.4. Andiabet

Bang lang nudc, Giao co lam va Tri mau da dugc két hop vai nhau thanh
dang cao mém Vinabetes trong dé tai cap Bo Giéo duc va Pao tao cia Pham Hitu
Dién (2012) [146]. Vinabetes ¢4 ty 1& két hop cac loai dugc lidu Bang ling nudc,
Giao ¢6 lam va Tri mau lan luot 14 1,5: 1,5: 1 tuong tu nhu Andiabet, ndi cach
khéc day 1a dang tién than cua Andiabet. Vinabetes da duogc thir doc tinh cap, xéac
dinh duoc LDso trén chudt nhit trang 1a 42,98 g/kg [48]. Vinabetes ciing di duoc
nghién ctu vé doc tinh ban trudng dién trén tho trong 4 tuan véi 2 lidu 1,8
g/kg/ngay va 3,6 g/kg/ngay [48]. Vé tac dung: Vinabetes liéu 4,5 g/kg va 9 g/kg
cho chudt nhét tring binh thuong udng lién tuc trong 4 tuan da lam ha glucose
mau lan luot 12 34 % va 44% [56]. Con trén chudt cong trang gy DTD thyc
nghiém ubng Vinabetes licu 3 g/kg/ngay trong 2 tuan, nong do glucose mau
giam 44% [49]. Tuy nhién, cao mém Vinabetes chi méi duogc chiét xuat trong
diéu kién phong thi nghiém va chua c6 cac nghién ciu duoc 1y day du.

Vién nang ciing Andiabet 1a ché pham két hop cua 3 loai thao duoc néu
trén, lan dau tién duoc chiét xuat, bao ché theo quy trinh cdng nghiép, da dugc
dua ra thi truong nhu mot loai thuc pham chic nang. Pé tai nay nghién ciu tac
dung HGM, mdt s6 co ché tac dung HGM cua Andiabet véi mong mudn tao ra

mét thube hd trg diéu tri DTD hiéu qua.
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Chuwong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUGNG NGHIEN CUU
2.1.1. Chit liéu nghién ctru
2.1.1.1. Ché phim nghién civu:
Ché pham tha Andiabet dang vién nang ctiing gom céc thanh phan sau:
Bdang 2.1. Thanh phan vién Andiabet

. " Phuong phap | Khdi lweng
TT | Cong thirc vién nang cirng - 3
chiet trong 1 vién

Cao kho 14 Bang lang nuéc L
1 _ _ Chiet con 70% 200 mg
Lagerstroemia speciosa (L.) Pers.

Cao kho than, ré, 14 Giao cb lam B
2 ) Chiét nudc 200 mg
Gynostemma pentaphyllum (Thunb.) Makino

Cao than ré Tri mau L
3 _ Chiet con 50% 133 mg
Anemarrhena asphdeloides (Bunge)

4 | Ta dugc vua du 590mg

Ché pham duoc san xuat dat tiéu chuan co so (phu luc 1 & 2) va duoc
cung cap boi Cong ty co phan Traphaco, Ha Noi. Tat ca cac thude nghién cau
can phai duoc cat giir ¢ noi an toan trong diéu kién bao quan thich hop. Diéu
kién bao quan thich hop duoc ghi trén nhan thudc nghién cau.
2.1.1.2. Hoéa chadt phuc vu nghién ciru
- Streptozotocin lo 1g, hdng Sigma-Aldrich (M¥)

- Insulin Humalin R 100U, lo 10ml cua Lily (My).

- Diamicron (gliclazid) vién nén 80mg do hang Servier (France) san Xuat.

- Metformin hydroclorid (Glucophage), dang vién nén 500mg do céng ty Merch-
Lipha Sante (Pic) san Xuat.

- Acarbose (Glucobay) vién nén 100mg cua hang Bayer AG Germany (Duc)

- Tinh bot khoai goi 200 mg cia Cong ty TNHH Bong Hoc STELLA, Tp.HCM.
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- Bbuong glucose géi 500 g, duong sucrose lo 500g cua Cong ty TNHH Thuong

mai Dugc Pham Nhat Quang, Phu Tho.

- Dung dich Heparin 5000 Ul/ml, lo 5ml, hdng Rotexmedica, Germany (burc)

- Dung dich glucose 20 %, chai 500ml cta Cong ty TNHH B Braun Viét Nam.

- Dung dich NaCl 0,9%, chai 500ml cua Euro-Med® Laboratories Phil., inc.

- B kit dinh lugng cac enzym va chat chuyén hoé trong méu: ALT, AST,

bilirubin toan phan, albumin, cholesterol toan phan, triglycerid, HDL-C,

creatinin cia hing Hospitex Diagnostics (Italy) va hang DIALAB GmbH (Ao).

- Céc dung dich xét nghiém mau cua hang Exigo, dinh lugng trén may Exigo —

Boule Medical AB cua Thuy Dién.

- Cé4c hda chat xét nghiém va lam tiéu ban mé bénh hoc.

2.1.1.3. Thiét bi phuc vu nghién ciru

- May do duong huyét va kit dinh lwong glucose Onetouch Verio cua Lifescan

Europe Thuy Si.

- May xét nghiém sinh hoa mau ban tu dong Screen master cua hang Hospitex

Dianostics (ltaly).

- Bom tiém truyén tu dong cta cong ty Kd Scientific Instrument

- Céc dung cu va hoa chit khac dat tiéu chuén thi nghi¢m.

2.1.2. Pong vat nghién ciru

- Tho chung Newzealand White, ca hai giéng, khoé manh, 1dng trang, can ning

1,8 - 2,5 kg do Trung tdm cung cp dong vt thi nghiém Pan Phuong — Ha Tay

cung cap dé nghién ctru doc tinh ban truong dién.

- Chudt nhit trang chung Swiss, tudi tir 5-6 tuan, khoe manh, ca hai gidng duc,

céi, can ning 18 - 22 g, do vién Vé sinh dich t& Trung Uong cung cip, ding dé

tién hanh nghién cau doc tinh cap va nghién ctu tac dung ha glucose mau.
Pong vat thuc nghiém duoc nudi 6n dinh trong diéu kién phong thi

nghiém (nhiét d6 22 + 2°C, do am trung binh 55 + 5%, chu ky 12 gid sang/tbi)
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5 ngay trude khi nghién ciu va trong sudt thoi gian nghién ciru duoc dn bang
thire dn chuan riéng cho ting loai (Cong ty lién doanh Guyomarc’h-VCN va
Vién Vé sinh dich t& trung wong cung cap), dugc uéng nudc ty do va theo dai
can ning trong sudt qué trinh tién hanh thi nghiém tai cac phong thi nghiém
cta bd moén Duoc ly - Truong Pai hoc Y Ha N6i va b mén Dugc Luc - Truong
Dai hoc Duoc Ha Noi.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuong phap xac dinh doc tinh cap va doc tinh ban truong dién cia vién
Andiabet
2.2.1.1. Xdc dinh déc tinh cdp

Nguyeén tac: Xac dinh doc tinh cap ciia ché pham thir Andiabet trén chuot
nhat trang theo duong udng theo huéng dan cua To6 chuc y té thé gisi (WHO)
vé thubc c6 ngudn gbe duoc ligu [147].

Tién hanh: Chuét nhit trang nang 20 + 2g, duoc chia thanh ting 16, mdi
16 10 con. Trudc khi tién hanh thir nghiém, chudt duoc nhin an 16 gio qua dém,
udng nudc theo nhu cau. LAy 40 vién Andiabet, bo vo nang, nghién k¥ trong
cdi str, thém nudc cat vira du thanh 40 ml (1ml twong ung 1 vién Andiabet).
Pay 1a dung dich dam dic nhét co thé cho chudt nhit tring udng biang kim dau
t0. Tir lidu dic nhat, thém nudc cat pha lodng dan thanh cac ty 1é khac nhau.
Cho chuét udng ché pham thir véi liéu tang dan véi ciing mot thé tich. Theo
ddi lién tuc trong 4 gio dau va tiép tuc theo ddi dén 72 gio sau khi ubng ché
pham thu.

Chi tiéu theo doi:
- Tinh trang chung caa chudt, cac hoat dong tu nhién nhu di lal, leo treo, tu
thé, mau sac ctia mili, tai, dudi... dau hiéu nhiém doc nhu nén, co giat, kich
dong, su bai tiét phan, nudc tiéu. ..

- Sb lwong chudt chét trong vong 72 gid sau khi udng thude. Tat ca chudt chét
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dugc mo dé danh gia ton thuong dai thé cua cac co quan. Tir d6 xdy dung dd
thi tuyén tinh dé xac dinh LDsp cua thudc thir (néu c6) theo phuong phap
Litchfield — Wilcoxon [148].

2.2.1.2. Xac dinh déc tinh bdn trwong dién

Nguyén tic: Phuong phap nghién ctru doc tinh béan truong dién theo
duong ubng, trén tho dugc thyuc hién theo hudng dan cua T chuc y té thé gisi
(WHO) vé thudc c6 nguédn gbc duoc liéu [147].

Tién hanh: Tho dugc chia 1am 3 16 (10 con/I8), mdi con nhét riéng mot
chudng. Tho dugc udéng nudc hoic ché pham thir trong 90 ngay lién tuc, moi
ngay mot 1an vao budi séng.

- L6 ching: udng nudc cat 3 mi/kg/ngay.

- L6 thir 1: ubng ché pham thir Andiabet liéu 0,21 g/kg/ngay (liéu cé tac dung
tuong duong liéu dy kién dung trén nguoi).

- L6 thir 2: ubng ché pham thir Andiabet lidu 0,64 g/kg/ngay (liéu cé tac dung
tuong duong véi liéu gap 3 1an liéu dy kién dung trén nguoi).

Thong s¢ danh gid:

- Tinh trang chung va sy thay doi can ning cua tho.

- Panh gia chtc phan tao mau thdng qua sb luong hong cau, thé tich trung binh
hong cau, ham luong hemoglobin, hematocrit, sé6 lugng bach cau, cong thic
bach cau va s6 luong tiéu cau.

- Panh gia chirc ning gan théng qua dinh luong cac chi sb sinh héa nhu: ALT,
AST, bilirubin toan phan, cholesterol, albumin mau...

- Panh gia chtc nang than thdng qua chi sé ndng @6 creatinin huyét thanh.

Cac thong sb theo dbi duoc Kiém tra vao trude 10c udng ché pham tha, sau
30, 60 va 90 ngay ubng ché pham thir. Sau 90 ngay uéng ché pham tht, tho duoc
md dé quan sat dai thé todn bo cac co quan. Kiém tra ngau nhién cau trdc vi thé

gan, than cua 3 tho/Id & mdi 16. Cac xét nghiém vi thé duoc thuc hién boi PGS.
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TS L& Binh Roanh, tai Trung tdm nghién cttu va phat hién sém ung thu (Lién
hiép céc hoi khoa hoc va k§y thuat Viét Nam - 58 Nguyén Quyén - Ha Noi).
2.2.2. Phwong phap danh gia tic dung ha glucose mau va so bd co ché tic
dung ha glucose mau cua vién Andiabet trén thuc nghiém.

2.2.2.1. Phwong phdp danh gia tac dung ha glucose mau ciia Andiabet trén
chudt nhit tring binh thuwong.

Nguyén tic: Panh gia tic dung HGM cua vién Andiabet trén chudt nhit
tring binh thuong, & 2 muac lidu (Andiabet lidu 0,68 g/kg/ngay la lidu tuong
duong liéu dy kién dung trén nguoi va Andiabet liéu 2g/kg/ngay 1a licu gap 3
lan liéu dy kién dung trén nguoi). So sanh tac dung HGM giira 2 liéu.

Tién hanh: Chudt nhat trang ca 2 giéng, dugc chia lam 4 16 (10 con/16).
- L& 1 (Chung sinh hoc): Udng nudc cat

L6 2 (Chtng duong): Udng gliclazid liéu 80 mg/kg.
- L6 3 (Andiabet 0,68g/kg): Ubng Andiabet licu 0,68 g/kg/ngay
- L& 4 (Andiabet 2g/kg): Uédng Andiabet liéu 2g/kg/ngay

Chudt dugc ubng nude cat hoac thude thi lién tuc trong 2 tuan vao cac
budi sang. Tién hanh lay mau, dinh luong nong d6 glucose mau tai 3 thoi diém:
chua udng thuéc (to); sau udng thudc thir 1 tuan (t;) va sau udng thube thir 2
tuan (t).

Thong sé ddanh gid: nong do glucose mau. Tai cac thoi diém lay mau,
chudt da dugc nhin an 16 gio qua dém, cat bo 2 mm dudi chudt dé méu chay ty
nhién, tham bo giot mau dau tién, roi nhd mot giot vao que thir dung cho may
thir duong mau tuong ung.
2.2.2.2. Phwong phdp danh gid tic dung ha glucose mau ciia Andiabet trén
chugt nhit tring gdy PTD typ 2.

Nguyén tic: Dé danh gia tac dung HGM cua vién Andiabet trén chudt nhit
trang gay DTD typ 2, thiét ké nghién ctru gém 2 giai doan: gdy md hinh BTD
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typ 2 va danh gia tic dung HGM mau cua vién Andiabet trén chudt nhat gay
DTD typ 2.

Tién hanh:

% Giai doan 1: Gy md hinh BDTD typ 2 theo phuong phap cia Srinivasan [149]
va Rivera [150].

Chuét nhét trang sau khi nudi 6n dinh 5 ngay, duoc chia lam 2 nhém:
- Nhém 1 (n = 10 con): Chuét duoc nudi bang ché do an binh thuong (NFD -
normal fat diet) trong 8 tuan lién tuc.
- Nhém 2 (n = 100 con): chudt duoc nudi bang ché do an giau chat béo (HFD
- high fat diet) trong 8 tuan lién tuc.

Sau 8 tuan nudi bang ché do an binh thuong, tat ca cac chudt nhom 1
duoc tiém dung dich dém citrat pH 4.5 1a dung mdi pha STZ. Con sau 8 tuan
nudi béo, tat ca cac chudt nhom 2 dugc tiém STZ lidu 100mg/kg.

72 gio sau tiém STZ hoic dung dich dém, tién hanh Iay mau, dinh luong
ndng d6 glucose mau luc d6i (sau nhin an 16 gid) tai 3 thoi diém: bat dau tham
gia nghién ctru, sau khi nudi béo 8 tuan (hay trudc khi tiém STZ) va 72 gid sau
tiém STZ. Lua chon cac chuét & nhom 2 tiém STZ bi BTD (tic 1a cé mac
glucose lac doi > 10 mmol/l) dua vao nghién cuu.
¢ Giai doan 2: Banh gia taic dung HGM cua vién Andiabet:

Sau khi gay dugc mé hinh BTD typ 2, nhitng chugt & nhom 2 duoc lya
chon tiép tuc duoc chia thanh cac 16 dé danh gia tac dung HGM cuaa Andiabet
trong d6: Nhom chuét an ché do an binh thuong (NFD) & giai doan trén tiép
tuc duoc sir dung 1am 18 1 (16 chung trang) va cac chudt bi BTD typ 2 duoc
chia thanh 5 16, tir 16 2 dén 16 6, mdi 16 10 con:

- L6 1 (chung sinh hoc): Chuét an ché do an binh thuong + uéng nudc cat.
- Ld 2 (chung bénh):  Chuot BTD + udng nudc cat.
- L6 3 (chung duong):  Chuot BTD + udng gliclazid 80 mg/kg/ngay.
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- L6 4 (Andiabet 0,68 g/kg):Chuot DTD + ubng Andiabet 0,68g/kg/ngay.

- L0 5 (Andiabet 1 g/kg):
- L0 6 (Andiabet 2 g/kg):

Chuot BPTD + udng Andiabet liéu 1 g/kg/ngay.
Chudt BPTD + udng Andiabet liéu 2 g/kg/ngay.

Tat ca chudt & 6 16 dugc udng thudce thir twong tng lién tuc trong 14 ngay

vao cac budi sang. Tién hanh dinh luong glucose mau tai 3 thoi diém t, (chua

uéng thudc), t; (sau 1 tuan udng thudc), t, (sau 2 tuan udng thudc), va chi sb

lipid mau tai thoi diém t, (sau 2 tuan udng thuéc). Bang thoi mé chudt 1ay gan,

tuy dé danh gia khdi luong, quan sat hinh anh dai thé va vi thé ngau nhién 30%

sb6 chuot mdi 16. Cac xét nghiém vi thé duoc thuc hién tai Trung thm Nghién

ctu va phat hién sém Ung thu (Lién hiép cac hoi khoa hoc va ky thuat Viét

Nam - 58 Nguyén Quyén - Ha Noi)

Céc thdng s danh gid:

- Can ning chudt sau 2, 4, 6 va 8 tuan nudi béo (danh gia tinh trang béo phi).

- Nong d6 glucose mau trung binh mdi 16 chudt do tai cac thoi diém to, ty, to.
- Céc chi s lipid: TC, TG, HDL - cholesterol, LDL - cholesterol,

- Quan sét hinh anh dai thé va can khéi luong gan, tuy chudt.

- Panh gia ton thuong vi thé gan va tuy chudt nhat.

Ché d6 an binh thuong va ché do an giau chat béo c6 thanh phan nhu sau:
Bdng 2.2. Ché dg an NFD va HFD tinh trén 100g thirc dn.

Ché d an (g)

Binh thwong (NFD) Giau chat béo (HFD)*
Protein 28,05 18,23
Chat béo no 12,14 42,89
Carbonhydrat 59,81 38,88
Téng (gam) 100 100
Nang lwong (kcal) 467,5 614,5

*Siro fructose 55% (Daesang Corporation) dwoc trén thém vao thize an cua chugt nhat an ché dé

HFD
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2.2.2.3. Phwong phdp danh gid khd néng irc ché sw dung nap glucose, sucrose
va tinh bt ciia Andiabet trén chudt nhit tring binh thwong va chudt giy TP
typ 2.

Nguyén tac: Panh gia kha ning @c ché dung nap glucose/sucrose/tinh bot
cua Andiabet bang cach cho chudt nhat trang binh thuong va chudt gay DT typ
2 ubng glucose/sucrose/tinh bot sau d6 so sanh mirc do ting glucose méau va so
sanh dién tich dudi duong cong (AUC) cua 16 ubng Andiabet so véi 16 ching tai
cac thoi diém trudc khi udng, sau 30, 60 va 120 pht udng glucose/sucrose/tinh
bot [64].
¢ Phurong phdp danh gia khd ndang irc ché sw dung ngp glucose/sucrose/tinh
bét ciia Andiabet trén chugt nhat trang binh thwong.

Tién hanh: Chuét nhat trang truong thanh, ca 2 gidng, duoc chia ngau
nhién thanh 516 (10 con/I6):

- L6 1 (L6 chang sinh hoc): udng nuéc cét.

- L6 2 (chung duong): uéng Acarbose 14 mg/kg/ngay.

- L6 3 (chung duong): uéng Metformin 250 mg/kg/ngay
- L6 4 (Andiabet 1g/kg):  udng Andiabet licu 1 g/kg/ngay.
- L& 5 (Andiabet 2g/kg):  udng Andiabet liéu 2 g/kg/ngay.

Chudt dugc udng nudc cat hoac acarbose hodc metformin hoic Andiabet
trong 14 ngay lién tuc vao cac budi sang. Ngay thar 15 (chudt da duoc nhin doi
qua dém 16h), sau khi udng thudc thir 1 gio, cho chudt udng glucose liéu 2 g/kg
(d6i véi test dung nap glucose) hoic udng sucrose liéu 4 g/kg (d6i véi test dung
nap sucrose), hodc udng tinh bot khoai lidu 6 g/kg (d6i vai test dung nap tinh
bot). Tién hanh dinh lugng nong d6 glucose mau tai cac thoi diém trude khi
uéng, 30 phdt, 60 phat va 120 phat sau khi uéng glucose hoic sucrose hoic
tinh bot.

Thong s¢ danh gid:
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- Nong d6 glucose mau tai cac thoi diém.
- Pinh ting glucose mau (PBG) — Mirc d6 tang glucose mau tbi da cua ca nhoém
sau khi uéng glucose.
- Dién tich dudi duong cong AUC glucose mau duoc tinh theo cdng thic hinh
thang.

Cong thic tinh AUC nhu sau [151]:

Cc0+C30
T2 X (tao —to) + (

2

C30+C60
2

C60+C120
2

AUC = (

) X (teo- t30) + ( ) X (t120 - te0)

Trong d6 Co Cao Ceo, C120 1an luot 1a ndng d6 glucose mau do duoc tai
cac thoi diém trude udng (to), 30 phit (tse), 60 phut (tso), 120 phut (tiz0).
¢ Phuong phdp danh gia khd néng irc ché sir dung ngp glucose/sucrose/tinh
bét ciia Andiabet trén chugt nhdt trang gay BTP typ 2.

Tién hanh: Gay mo hinh TP typ 2: cho chudt nhat bang ché do an giau
chat béo két hop tiém STZ liéu thap 100 mg/kg (43 md ta trong muc 2.2.2.2).
Sau khi gay duoc mé hinh TP typ 2, nhitng chudt duoc lya chon tiép tuc duoc
chia ngau nhién thanh 5 16 twong tu nhu trén chudt nhat trang binh thudng:

L6 1 (chung trang): Chudt DTD typ 2 + udng nudc ct.

L6 2 (ching duong): Chudt TP typ 2 + udng acarbose 14 mg/kg/ngay.
L6 3 (chig duong): Chudt DTD typ 2 + udng metformin 250 mg/kg/ngay
L6 4 (Andiabet 1g/kg): Chuot DTD typ 2 + ubng Andiabet 1 g/kg/ngay.
L6 5 (Andiabet 2g/kg ): Chuot TP typ 2 + udng Andiabet 2 g/kg/ngay.

Céch tién hanh céc test dung nap glucose, sucrose va tinh bot trén chudt
nhit gdy DTD typ 2 ciing tuong ty nhu trén chudt nhit tring binh thuong:
Chudt duoc udng nudc cat hoic acarbose hoic metformin hoic Andiabet trong
14 ngay lién tuc vao budi sang. Ngay tht 15 (chudt da duoc nhin doi qua dém
16h), sau khi ubng thuéc thir 1 gio, cho chudt udng glucose liéu 2 g/kg (dbi voi
test dung nap glucose) hoic udng sucrose lidu 4 g/kg (d6i véi test dung nap

sucrose), hoac udng tinh bot khoai liéu 6 g/kg (d6i vai test dung nap tinh bot).
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Tién hanh dinh luong ndng do glucose mau tai cac thoi diém thoi diém to, ts,
tso VA t120 Sau khi udng glucose hoic sucrose hoic tinh bot. Xac dinh dinh tang
glucose mau (PBG - PBG la muc d6 ting glucose mau t6i da ctia ca nhom) va
dién tich dudi duong cong (AUC) cua cac 16 dé danh gia kha niang tGc ché su
dung nap glucose/sucrose/tinh bot caa ché pham thir Andiabet.

Théng s¢ danh gid: gbng nhu trén chudt nhit tring binh thuong.
2.2.2.4. Phwong phdp dinh gid dnh hwéng ciia Andiabet dén mirc khing
insulin ciia chugt nhdt giy DTP typ 2.

Nguyén tac: Dé danh gia tac dung cua thuéc tha trén mae do khang
insulin ctia chudt nhat trang gdy BTD typ 2, st dung ky thuat “kep duy tri
glucose 6n dinh - tang insulin mau” (Hyperinsulinemic - euglycemic clamp
test), goi tat 1a k thuat “kep insulin - dang glucose”. Muc dich I gitt nong do
insulin mau én dinh & muc cao (bang cach truyén insulin lién tuc véi toc do
hang dinh) dong thoi duy tri nong do glucose mau khong thay ddi bang cach
truyén dung dich glucose. Khi dua ndng do insulin ting va giit & muc cao, tbc
d6 truyén glucose va téc do chuyén hda glucose phan &nh mae do gan insulin
Va0 CAc receptor & md ngoai vi. Mitc d6 nhay cam véi insulin cua tat ca cac mo
trong co thé duoc xac dinh théng qua kha nang tiéu thu glucose cua co thé trong
diéu kién nong do glucose dat trang thai on dinh (steady state) [54]

Tién hanh: Chudt nhat trang duoc gy PTD typ 2 (43 mo ta trong muc
2.2.2.2) duogc chia thanh 4 16 (7 con/Id), dugc udng thube thir hodc nudc cat
trong 2 tuan lién tiép voi thé tich 0.2ml/10g chuot.

L6 1 (ching tring):  Chudt binh thudng + udng nudc cat

L6 2 (chung bénh):  Chuot BTD typ 2 + ubng nudc cat

L6 3 (Andiabet 1g/kg): Chuot DTD typ 2 + udng andiabet liéu 1g/kg/ngay

L6 4 (Andiabet 2g/kg): Chuot DTD typ 2+ubng andiabet lidu 2g/kg/ngay.
Ngay thtr 15 (sau ubng thubc thir 1 gio), tién hanh k§ thuat “kep duy tri
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glucose 6n dinh-ting insulin mau” dé danh gia mac do khang insulin. Chudt
duoc nhin d6i qua dém (18 gid) trudc khi tién hanh kep insulin [55], [47]:
+ Chuan bi huyét tuong

L4y 1ml mau chudt nhit cho 1ml mau d6 vao 6ng nghiém chaa 0,5ml
EDTA. Ly tm 6ng nghiém trén (16.000 vong/1 phut), thu huyét trong dé pha
insulin.

+ Chuan bj dung dich insulin truyén:

Str dung huyét twong thu duoc & trén dé tao ra dung dich truyén huyét
tuong 3% (bang cach cho 6 ml nugc mudi sinh 1y vao éng nghiém, bo di 180
ul va thém 180 pl huyét twong). Sau d6 lay 180 pl dung dich huyét twong 3% ¢
trén, cho vao mot dng nghiém khac va thém 20 pl insulin U-100 (pha lodng gap
mudi lan dé tao ra 200 pl dung dich U-10). Tiép theo, chuyén 5 ml dung dich
huyét twong 3% vao dng nghiém méi. Tinh toan va thém insulin U-10/1ml vao
dung dich 5 ml huyét tuong dé dat dugc nong do dich truyén insulin mong
mudn dwa trén trong lugng chudt, toec d6 truyén cta bom, va téc do truyén
insulin mong muén.

+ Chuan bj trudc khi kep insulin:
HE-- ©

insulin

HE— @

glucose

Hinh 2.1. So do cach tién hanh thi nghiém kep
Chuét duoc nhét trong ciii, dé thd dudi ra ngoai. Ludn kim buém di duoc
lam day bang dung dich heparin vao trong tinh mach dudi chudt, sau d6 ¢6 dinh

duoi chudt bang bang dinh y té. Str dung thiét bj c6 3 trac, hinh chit Y (Y
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connector) dé két néi cac day truyén dich. Kim budém dugc ndi véi 1 dau cua
Y connector (1). Hai dau con lai (2) va (3) caa Y connector duoc ndi véi bom
tiém insulin hozc xilanh truyén glucose. Lap xilanh chta insulin vao bom tiém
dién 1, va lap xilanh chuta glucose 20 % vao bom tiém dién 2. Thi nghiém duoc
bé tri nhu hinh 2.1.
+ Tién hanh kep insulin:

Tai thoi diém to ngay trude khi kep insulin, 1dy méau dudi chudt dé xac
dinh ndng do glucose méu. Sau d6 truyén insulin lién tuc voi toc do: 4
mU/kg/phut, duy tri toc do khong doi trong sudt qua trinh tién hanh thi nghiém.
Pong thoi truyén glucose 20 %: tdc do truyén ban dau dua vao nong do glucose
mau do duoc tai thoi diém to. Sau d6 cir 10 phit/lan, lay mau dudi chudt dé do
nong do glucose mau va dua trén két qua do duge diéu chinh téc do truyén
glucose sao cho nong do glucose mau dat dugc ludn trong khoang 7,5 - 8.3
mmol/L, tiép tuc truyén insulin. Tai cac thoi diém t = 80, 90, 100, 110, 120
phat sau khi truyén insulin va glucose, nong do glucose méau do dugc duogc sir
dung lam két qua dé danh gia. So sanh ndng do glucose mau, téc do truyén
glucose tai cac thoi diém “kep” & 16 udng mau thi so vai 16 chimg, dé danh gia
tac dyung cta cac mau thir trén mac d6 nhay cam véi insulin caa dong vat thi
nghiém. Chuét dugc sudi 4m 30 phut trudc khi truyén va trong suét qua trinh
truyén dich dé tranh ha nhiét do [55], [152].

B&t dau"kep” To 80 pht 120 phut
- 30 phit 4 00000 00000600000
Can chudt Kep insulin dang glucose
C6 dinh chudt Truyén insulin 4 mU/kg/phut hang dinh

Chuén bj ky thut

biéu chinh toc do6 truyén G. 7,5 - 8,3mmol/L
Trang thai én dinh

Hinh 2.2. So d6 thi nghiém “kep ” insulin
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Thong sé theo ddi: Nong do glucose mau ¢ trang thai 6n dinh va téc do
truyén glucose & trang thai 6n dinh tir phat 80 -120.
2.3. PHUONG PHAP XU LY SO LIEU

Xz ly s6 lidu:

S6 liéu duge nhap va xu 1y bang phan mém Microsoft Excel va IBM -
SPSS version 22. Trudc khi dua vao phan tich, sb liéu nay duoc kiém tra ngau
nhién, tranh sai s6t trong qua trinh nhap s liéu.

Phwong phdp thong ké:

Cac sb lieu nghién ctiru dugc xur ly théng ké theo phuong phéap t-test
Student, phan tich phuong sai ANOVA don bién. Kiém dinh gia thiét: néu

phuong sai dong nhat, sir dung test post hoc Dunnett’s. Phuong sai khong dong

nhat dung test post hoc Games-Howell. S6 liéu duoc bidu didn dudi dang: X +
SD. Su khéc biét co6 y nghia khi p <0,05.
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Dé tai nghién ctru dugc timg budc tién hanh theo so dd 2.4.

Nghién ciru déc tinh va tac dung hg glucose mau caa vién Andiabet trén theec nghiém

(
Xac dinh doc tinh

cap & doc tinh
ban truong dién

\

4 )
Danh gia tac dung

HGM cua Andiabet
trén thuc nghiém

4 )

Nghién ctru 1 s6 co ché
HGM cua Andiabet
trén thuc nghiém

. J

. J . J
Panh gia tac dung tc ché
e dhh e Dénh gi4 tac dung tf‘n fvi‘a - BRIRREEIE
ac din (0]
" HGM trén chust aAmg glucose mau sau an‘
tinh cap . . trén chudt binh thuong va
binh thuong .
chuot BTD bang STZ
|
Xac dinh doc Panh gi4 tac dung Deaniiziiniedoliiend
tinh ban HGM trén chudt Insulin c,:ua chuot nhat DTD
truong dién gy DTD typ 2 BEE
insulin dang glucose.
]
KET LUAN

Hinh 2.3. So' d6 nghién citu
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Chuwong 3: KET QUA NGHIEN CUU

3.1. POC TINH CAP VA BAN TRUGNG DIEN CUA VIEN ANDIABET
3.1.1. Pjc tinh cap

Chuot nhit tring duoc udng ché pham thir Andiabet ting dan dén liéu cao
nhét 12 44,25 g/kg thé trong chudt twong duong 0,25 ml/10g, 3 1an trong 24 gio.
Theo ddi khong thdy c6 chudt nao chét, khdng xuat hién triéu chiing bat thuong
nao trong 72 gid va trong sudt 7 ngay. Liéu 44,25 g/kg 1a lidu tdi da co thé dung
duogc bang duong udng dé danh gia doc tinh cip caa ché pham thir Andiabet
(nong dd dac nhat, thé tich udng téi da, s6 1an uéng toi da trong 24 gio).

Bdng 3.1. Két qua déc tinh cap cua vién Andiabet

Liéu Andiabet Tinh trang chudt

(9/kg chuot) Trong 4 gio dau Trong 72 gio Trong 7 ngay
Chuot hoat dong | Chuot hoat dong binh | Chudt hoat dong,
44,25 g/kg | binh thuong, phan | thudng, phan nudc |an  udng  binh

nuéc tiéu  binh | tiéu binh thuong, niém | thuong, phan nudc
thuong, phan xa | mac hong hao, 16ng |tiéu binh thuong,
t6t vai kich thich. | muot, phan xa tt véi | niém  mac  héng
Khéng c6 chudt | kich thich. Khéng c6 | hao. Khéng c¢é
chét. chudt chét. chudt chét.

Nhu vay Andiabet khong c6 biéu hién doc tinh cap ¢ liéu 44,25 g/kg. Vi
vy chua xac dinh duoc LDsg trén chudt nhat trang caa ché pham thi Andiabet

trén duong udng [148]. Vay theo WHO, Andiabet 1a ché pham thir ngudn géc
dugc liéu cd tinh an toan [147].
3.1.2. Pgc tinh ban truong dién

Nghién ctru duoc thyc hién nham danh gia anh hudng cua vién nang
Andiabet 1én tinh trang strc khoe chung caa tho thi nghiém, Ién c&n nang, chuc
ning tao mau va chic ning gan, than tho sau khi udng liéu lip lai 90 ngay. Cac

két qua duoc thu thap tai 4 thoi diém: truéc ubng thude (to); sau 30 ngay (ty);
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sau 60 ngay (t) va sau 90 ngay udng thudc (ts) nhu sau:
3.1.2.1. Tinh trang chung va sw thay déi cén ning ciia thé:
% Tinh trang chung:

Trong thoi gian thi nghiém, tho ¢ ca 3 16 hoat dong binh thuong, nhanh
nhen, mét sang, 16ng muot, an udng tét, phan khd. Khong thay biéu hién gi dac
biét & ca 3 16 tho trong suét thoi gian nghién cuu.

% Su thay doi can nang tho:

Bdng 3.2. Anh huong ciia Andiabet dén can nang tho

Thoi L6 ching L6 thir 1 L6 thir 2
Piém (n =10) (n =10) (n =10) p
Canngng | %tang | Cannang | % tang | Cannang | % tang
(kg) can (kg) can (kg) can
to 2,02 £ 0,08 2,01+£0,19 2,00 +£0,13 > 0,05

t1 222+0,15| 990 |218+0,18| 8,46 |223+0,16| 11,50 | >0,05

P (trudc — sau) < 0,05

t2 240+0,13 | 18,81 |(2,29+0,15| 13,93 |2,24+0,23 | 12,00 | > 0,05

p (trudc — sau) < 0,05

t3 244+0,13 | 20,79 |2,32+0,25| 1542 | 2,40+0,20 | 20,00 | >0,05

p (trudc — sau) < 0,05

Nhdn xét:

Két qua ¢ bang 3.2 cho thiy: sau 30 ngay, 60 ngay va 90 ngay udng
Andiabet, can nang trung binh caa tho ¢ ca 3 16 (16 chiing va 2 16 thir) déu ting
s0 véi trude khi nghién ciu. Khong cd su khac biét vé mirc do gia tang can
nang tho gitra 16 ching va cac 16 dung ché pham tha (p > 0,05).
3.1.2.2. Ddnh gia chirc nang ta0 Mau.

Anh huong cua thude dén chirc ning tao mau dugce danh gia thong qua

cac chi s6 huyét hoc nhu: sb luong hong cau, lugng hemoglobin, hematocrid,
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thé tich trung binh hdng cau, sé luong bach cau, cong thirc bach cau va sé luong

tiéu cau. Két qua thuc nghiém dugc thé hién trén bang 3.3 va 3.4 sau:

% Cac chi s¢ huyét hoc:

Bdang 3.3. Anh hirong ciia Andiabet dén cac chi sé huyét hoc trong mau thé

Chi ti L6 chikng Lo thir 1 Lo thir 2
iéu - -
! (n =10) (n =10) n=10) | PeTH | PeT
, to 5,12 +0,24 4,92 £ 0,22 5,01 +0,27
So lwong
\ \ t1 4,83+0,51 4,72 £ 0,40 4,96 + 0,35
hong cau >0,05|>0,05
T t 5,07 £0,91 4,68 £ 0,36 4,79 + 0,32
t3 5,01 +0,40 4,58 + 0,54 4,92 £0,75
to 9,16 + 0,49 8,88 + 0,37 9,09 + 0,67
Hemoglobin | t 10,35 + 2,68 9,26 + 0,56 9,81 +0,85
>0,05|>0,05
(g/dL) t 10,21 + 2,16 9,15 + 0,57 9,42 + 0,59
t3 9,33+1,18 8,90 +1,43 9,32 +2,20
to | 32,93+1,93 31,96 £1,10 32,69 £ 1,80
Hematocrit t1 31,67 £6,23 29,90 £ 4,80 30,76 £ 2,41
>0,05|>0,05
(%) tp | 32,18 +5,53 30,79 £5,24 31,13+ 3,05
t3 | 32,55+5,27 30,66 + 6,87 32,70 £ 5,61
Thé tich to | 64,28 +2,58 65,83 £ 2,15 65,23 £ 0,84
trung binh tt | 61,14 +4,53 63,00 £ 4,58 62,46 + 4,04
X X >0,05|>0,05
hong cau t | 63,33+4,13 63,64 £ 4,71 63,86 + 4,56
(fl) t3 | 63,80 +4,37 62,30 £ 5,10 62,90 + 5,30
, to 7,10+ 0,82 7,19+124 7,68 +1,44
So lwgng
5 t1 8,13+ 1,05 8,49+1,48 8,55+ 1,44
bach cau >0,05|>0,05
((’3”) t 8,06 + 1,76 8,37 +1,83 8,51+1,88
t3 8,57 + 2,25 8,51+1,80 8,43 + 1,46
to | 165,60 + 50,10 | 152,20 + 50,49 | 185,30 + 62,06
S6 lwong tiéu | t | 188,00 54,12 | 169,10 + 59,98 | 166,90 + 39,24
A >0,05|>0,05
cau (G/l) t> | 154,40 + 41,94 | 144,40 + 34,04 | 165,60 + 57,24
t3 | 177,90 + 46,50 | 193,70 + 56,35 | 147,90 + 51,20

Ghi chi: pc-t1va pe-t2: gia tri p 16 ther 1 va 16 ther 2 so véi 16 ching cuing thoi diém.
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Nhdn xet:

Két qua & bang 3.3 cho thy: O tat ca cac thoi diém: truée khi ubng ché
pham thir, sau 30 ngay, 60 ngay va 90 ngay uéng Andiabet, cac xét nghiém danh
gia chirc nang tao mau gdm sb luong hong cau, hemoglobin, hematocrit, thé tich
trung binh hong cau tho, sé lwong bach cau va sé lugng tiéu cau trong mau tho
tha nghiém ¢ ca 16 thir 1 (udng Andiabet liéu twong duong 1am sang
0,21g/kg/ngay) va 16 tha 2 (ubng Andiabet liu gap 3 lan 1am sang
0,64g/kg/ngay) déu khdng co6 su khac biét c6 y nghia so vai 16 ching (ung nudce
cat) cling thoi diém ciing nhu khi so sanh giita thoi diém trude va cac thoi diém
sau khi udng ché pham thir (p > 0,05).
< Cong thirc bach cau:

Bdng 3.4. Anh hurong ciia Andiabet d@én cong thizc bach cau trong mau tho

Cong thirc bach cau (ty 18 %)
Thoi L6 chéng LO tha 1 LO tha 2
didm (n =10) (n =10) (n =10)
Lympho Trung Lympho Trung Lympho Trung
tinh tinh tinh
to 4704+ | 5296+ | 4852+ | 5148+ 45,21 54,79 +
8,31 8,31 6,42 6,42 10,90 10,90
t 45,70+ | 5430+ | 47,37 | 52,63 48,81 51,19 +
10,54 10,54 7,49 7,49 9,32 9,32
p (trudce-sau) > 0,05
4158+ | 5842+ | 4361+ | 56,39 % 42,26 + 57,714
t 12,95 12,95 12,40 12,40 11,09 11,09
p (trude-sau) > 0,05
4742+ | 5258+ | 47,88+ | 52,12 48,94 + 51,06
& 499 | 499 | 763 | 763 751 751
p (trudce-sau) > 0,05
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Két qua ¢ bang 3.4 cho thiy: Sau 30 ngay, 60 ngay va 90 ngay uéng

Andiabet, ty I& bach cau da nhan trung tinh va bach cau lympho & ca 2 16 th

déu thay doi khong c6 y nghia thong ké so véi truée khi ding thube va so véi

16 chung cung thoi diém (p > 0,05).

3.1.2.3. Danh gia chirc nang gan tho

Anh hudng cua Andiabet dén chirc ning gan tho duoc danh gia thong

qua viéc dinh luong cac chi sb sinh hoa: hoat do cua 2 enzym transaminnase

(AST va ALT), ham lugng bilirubin toan phan, aloumin, cholesterol toan phan

trong huyét thanh va cac thay d6i vé méd bénh hoc gan tho sau 90 ngay udng

thudc thir. Két qua nghién ciru duoc trinh bay trong bang 3.5, hinh 3.1.

% CAc chi sé sinh hod danh gid chirc ning gan tho:

Bdng 3.5. Anh hurong ciia Andiabet dén chite ning gan thé

B L6 chirng LO thir 1 L6 thir 2
Chi tiéu pc-T1 Pc-12
(n =10) (n =10) (n =10)
to 31,20+ 8,22 |30,40+£6,74 |31,90+38,08
Hoat d¢ t1 31,30+ 7,92 |38,80+911 |3920+10,24
>0,05 |>0,05
AST (UI/l) |t 32,00 £ 11,64 | 35,10 £ 10,07 | 36,30 + 8,50
t3 31,30+ 6,46 | 36,26 +5,07 | 37,66+ 9,07
to 40,40 £ 6,69 |43,70+8,23 |42,30+6,06
Hoat d¢ t1 40,10+ 6,82 |48,10+ 13,01 | 48,00+ 11,25
>0,05 |>0,05
ALT (UI/l) |t 41,10+ 10,32 | 4590+£6,26 |48,90+12,21
t3 40,10 £ 10,85 | 48,40 £ 13,25 | 48,10 £ 5,28
to 13,47 +0,57 |13,60+0,56 |13,39+0,61
Bilirubin
) t1 1347+0,43 |13,61+0,47 |13,59+0,34
toan phan >0,05 |>0,05
t 13,43+0,45 |13,60+0,43 |13,66=0,58
(mmol/l)
t3 13,35+0,60 |13,70+0,36 |13,47+0,41
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B Lo chirng LO thirl Lo thir 2
Chi tiéu pc-T1 Pc-12
(n =10) (n =10) (n =10)
to 4,27 £1,00 4,14 + 0,47 4,33+£0/41
Albumin t1 4,64 +0,39 4,41 + 0,45 4,28 £ 0,59
>0,05 |>0,05
(g/dI) t 3,93+0,17 4,35+ 0,31 4,25 +0,76
t3 3,93 +£019 3,52+ 0,97 3,91+0,70
to 2,55 + 0,56 2,58 + 0,60 2,34 £ 0,38
Cholesterol
. t1 2,65+ 0,58 2,12 + 0,58 2,22 £0,49
toan phan >0,05 |>0,05
t 3,04 +1,10 2,36 £ 0,79 2,78 £ 0,88
(mmol/l)
t3 2,69 0,70 2,98 + 0,45 2,91 +0,86

Ghi chu: pe-11va pe-t2: gid tri p cua 16 thar 1 va 16 ther 2 so véi 16 chuing cling thoi diém.

Nhdn xét:

Két qua o bang 3.5 cho thay: Truéc thi nghiém céc chi sé sinh hoa cua
tho ¢ 16 chiing va céc 16 thu khdng cd su khac biét nhau (pc-t1 va pe-tz, thoi
diém to> 0,05). Sau 30 ngay, 60 ngay va 90 ngay uéng Andiabet, tit ca cac xét
nghiém danh gia chirc ning gan (AST, ALT, bilirubin toan phan, albumin,
cholesterol toan phan) & ca 2 16 thir 1 va 18 thtr 2 déu khong c6 su khéc biét co
¥ nghia so v&i 16 ching va so sanh gitra hai thoi diém trudc va sau khi uéng
thuéc tha (p > 0,05).

% Quan sat dai thé gan tho:

Khong thay c6 su bat thuong vé hinh dang bén ngoai, vé mau sic, su
thay d6i bénh ly nao vé mit dai thé cua gan tho, ciing nhu cta cac co quan tim,
phoi, lach, tuy, than va hé thdng tiéu hoa cua tho sau 90 ngay udng ché pham
thir.

% Hinh thai vi thé gan ths:
Két qua kiém tra ngau nhién cau trdc vi thé gan tho duoc thuc hién & 3

tho/16 duoc trinh bay trong hinh 3.1 sau:
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Hlnh thal vi thé gan tho 16 thir 2 (tho 6 * Hinh théi vi thé gan thoA 16 thir 2 (tho 5025) L

Té bao gan thoai hda nhe (HE x 400)

24) Te bao gan thoal hoa nhe (HE x 400)

Ghi chu:

1. Tinh mach trung tam tiéu thay
2. Té bao gan;

Té bao gan dugc nhuém HE x 400
(Hematoxylin - Eosin, d¢ phong dai
400 lan)

“Hinh thi vi the gan tho 16 thi 2 (tho s
27) Té bao gan binh thuong (HE x 400)

Hinh 3.1. Hinh thai vi thé gan thé sau 90 ngay usng ché pham thi Andiabet

Nhdn xét:

Két qua sau 90 ngay udng Andiabet lién tuc cho thiy: Trén cac tiéu ban
vi thé gan: cau tric gan khong bi dao 16n. Tinh mach trung tam tiéu thay gan
va viing khoang ctra khdng bi xo hoa, khéng xam nhap té bao viém, khong ting
sinh dng mat. Té bao gan binh thudng: ¢o kich thudc déu, khdng ¢ 6 hoai tir
viém, bao twong bat mau hong min, nhan té bao hinh tron, rd. Mot sé té bao
gan thoai hda nhe: bao twong ctia cac té bao thoai hda co cac hc sang nho, mot
s6 té bao mat nhan. Tuy nhién khdng c6 su khac biét vé cau tric vi thé gan giira

16 diing ché pham thir véi 16 ching.
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3.1.2.4. Danh gid chirc nang than tho

Bdng 3.6. Anh hurong ciia Andiabet dén chire nang than tho

. Lo ching LO thir 1 L6 thir 2
Chi tiéu pc-T1 pc-T2
(n =10) (n=10) (n =10)
to 1,06 £0,10 1,06 £ 0,08 1,03 £ 0,09
Creatinin |t 1,06 £ 0,08 1,05+ 0,08 1,04 £ 0,08
>0,05 |>0,05
(mg/dl) t2 1,05+ 0,08 1,06 £ 0,08 1,05+ 0,08
t3 1,04 + 0,08 1,08 £ 0,09 1,04 + 0,07

Nhdn xét:

Bang 3.6 cho thay: xét nghiém dénh gia chirc ning than (creatinin mau)

& ca 216 thir 1 va 16 thir 2 déu khong co su khéc biét c6 ¥ nghia so vai 16 ching,

duogc so sanh & tat ca cac thoi diém trude va sau khi udng thude thir (p > 0,05).

% Quan sat dai thé thén tho:

Khong thay c6 su bat thuong vé hinh dang bén ngoai, vé mau sic, su

thay d6i bénh ly vé mat dai thé cua than tho sau 90 ngay udng ché pham thtr.

% Hinh thai vi thé thdn tho:

Kiém tra ngau nhién cau trdc vi thé than caa 3 tho/16. Két qua duoc trinh

bay trong hinh 3.2 1a dai dién cho ting 16 tho:

GRS AR TR i

K S A S Y L ;
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Hinh thai vi thé than tho 16 thw 2 (tho s6 24) | Hinh thai vi thé than tho 16 thy 2 (tho s6 25)
Than binh throng Thén binh thudng
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Hinh thai vi th than tho 16 the 1 (tho 56 13) | HinBthai vi the than tho 16 the 1 (tho 56 19)
Than binh thudng Than binh thuong

Hinh 3.2. Hinh thai vi thé thadn thé sau 90 ngay uong ché pham thi: Andiabet
Ghi cht: 1. Cau thdn binh thwong; 2. Ong thdn binh thuwong; Tat ca céc tiéu ban

diroc nhugm HE x 400 (Nhugm Hematoxylin - Eosin, dé phéng dai 400 lan)

Nhdn xét:

Trén tiéu ban vi thé than: ciu than c6 hinh thai binh thuong, khong ting

sinh té bao. Céc té bao 6ng than khong hoai tar. M6 dém khong xam nhap viém,

khong xo hoa. Khong co su khac biét vé cau trc vi thé than gita 16 tha va 16

chtng.
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3.2. TAC DUNG HA GLUCOSE MAU VA MOT SO CO CHE TAC DUNG
HA GLUCOSE MAU CUA VIEN ANDIABET TREN THUC NGHIEM
3.2.1. Tac dung ha glucose mau ciia vién Andiabet trén chudt nhit tring
binh thwong.

Chudt nhit trang binh thuong dugc chia ngau nhién vao 4 16, mdi 16 10
con. Chudt duoc udng nudce cat hoac thude thir lién tuc trong 2 tuan. Dinh lwong
nong do glucose mau tai 3 thoi diém: chwa udng thudce (to); sau udng thudc thir
1 tuan (ty) va sau uéng thubc thir 2 tuan (t,). Két qua dugce trinh bay bang 3.7.

Bdng 3.7.Nong dg glucose mau cua chugt nhat trang binh thiwong sau 2 tuan

uong ché pham thi Andiabet.

L6 chugt Nong dd glucose mau mmol/I (X_i SD)

(n=10) To T T2
L6 1: Chang sinh hoc 3,53+0,72 499+1,14 497 +0,92
L6 2: Gliclazid 80mg/kg 3,55+ 0,51 4,12 + 0,58* 3,95+ 0,72**
% giam so 16 chang 117,44 % 1 20,52 %
L6 3: Andiabet 0,68g/kg 3,34+0,21 5,03+0,25 4,26 + 0,44*
% giam so 16 chang - 1 143%
L6 4: Andiabet 2 g/kg 3,40 £ 0,60 492 +0,79 4,12 +0,61*
% giam so 10 chang 11,4 % 117,1%

p so vai 16 ching: *: p < 0,05; **: p < 0,01.

Nhdn xeét:

Két qua bang 3.7 cho thay: ndng do glucose méu & tat ca cac 16 tai thoi
diém T, (chudt da dugc nhin d6i 16 gio, chua uéng thudc) déu twong duong
nhau (p > 0,05). Sau 1 tuan udng thudc thu (thoi diém Ti) chi c6 16 udng
gliclazid liéu 80 mg/kg 1am ha glucose mau 17,44 %, giam rd rét so véi 16

chung (p < 0,05). Sau 2 tuan lién tuc udng thudc thtr (thoi diém T): muc
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glucose mau & 16 gliclazid 80 mg/kg giam 20,52% (p < 0,01), 16 udng Andiabet
lidu 0,68g/kg giam 14,3%, con 16 Andiabet lidu 2g/kg giam 17,1% so véi 16
chtng sinh hoc, ¢4 y nghia théng ké p < 0,05.

3.2.2. Tac dung ha glucose mau ciia vién Andiabet trén chudt nhit giy dai
thao dudng typ 2.

Chuét nhit tring dugc chia ngau nhién vao 2 nhém: nhém chang sinh
hoc duoc nudi bang ché do an binh thuong (NFD - normal fat diet) va nhdm an
béo dugc nudi bang ché d6 an giau chat béo (HFD - high fat diet) trong 8 tuan
lién tuc.
3.2.2.1. Thay doi cin ning chudt sau ché dp an giau chit béo

Két qua thu dugc vé su thay doi can nang caa chudt sau 4, 6 va 8 tuan an
ché do an giau chat béo duoc trinh bay trong bang 3.8.

Bdang 3.8. Sy thay déi can nang chugt tai cac thoi diém nghién ciu

Trong lwgng (g) (X £ SD)
Thoi gian Nhém NFD Nhém HFD psoldl
(n=10) (n=100)

Bat dau nghién ctu 25,45 + 0,98 26,09 + 1,30 > 0,05

Sau 4 tuan 29,60 + 1,15%** 37,17 + 1,89*** < 0,001
% tang 116,3 1425

Sau 6 tuan 33,60 + 1,43*** 42,89 + 1,93%** < 0,001
% ting 1320 1 64,4

Sau 8 tuan 35,90 + 1,45%** 48,47 + 2,27*** < 0,001
% ting 1411 1 85,8

**%: < 0,001: So sanh Véi thoi diém trieéc nghién ciru

Nhdn xét:

Sau 4 tuan, 6 tuan va 8 tuan, trong luong chudt & 2 nhém déu ting so voi

truée nghién ctiru. NnOm an béo (ché do an 40% ning luong lipid + 55%
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fructose) c6 muc ting can cao hon han so nhom an ché d6 binh thudng tai clng
thoi diém. Can nang cua chudt ¢ 16 an ché do an giau chat béo sau 4 tuan ting
42 5%, sau 6 tuan tang 64,4% va sau 8 tuan ting 85,8%, muc ting cao rd rét so
Vi 16 chimg, su khac biét co y nghia thong ké (p < 0,001).
3.2.2.2. Thay doi nong dé glucose mdu chudt sau gdy ddi thio duwong

Sau 8 tuan nudi bang ché d¢ an giau chat béo, tat ca chudt duoc gay DTD
typ 2 bang céch tiém STZ liéu 100 mg/kg. Su bién d6i ndong do glucose mau tai
cac thoi diém trude va sau khi tiém STZ 72 gid duoc trinh bay trong bang 3.9.

Bdang 3.9. Sy bién doi nong do glucose mau chugdt sau 8 tuan

dan ché dg an giau chat béo.

Glucose mau (mmol/l) (X + SD)
Thoi gian Nhom NFD Nhom HFD psolol
(n=10) (n=100)
Bat dau nghién cau 5,37 + 0,56 5,56 + 1,02 > 0,05
Sau 8 tuan 5,77 + 0,67 6,32 + 0,93 > 0,05
% thay doi 17,4 1137
Sau tiém STZ 72" 5,98 + 0,92 17,09 + 6,33*** < 0,001
% thay doi 1 11,4 1 207,4

**%: 1 < 0,001: p S0 vdi trudc nghién cizu; @AN: p < 0,001: p so vdi thoi diém sau 8 tuan

Nhdn xét:

Nong d6 glucose mau & tat ca cac thoi diém nghién ctru cua chudt &
nhom NFD thay d6i khong co sur khac biét. Sau khi an ché do an giau chat béo
8 tuan, nong do glucose mau cua chudt & nhém HFD c6 xu hudng ting (13,7%)
cao hon S0 v&i nong do glucose mau caa chudt nhém ching (7,4%), nhung su
kh&c biét chua c6 ¥ nghia thong ké (p > 0,05). Sau 72 gio tiém STZ, nong do
glucose mau ¢ nhom HFD da tang cao 1o rét (207,4%) so véi nhom chang (tang
11,4%) (p < 0,001) va so véi thoi diém trude khi tiém STZ (p < 0,001).
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3.2.2.3. Tdc dung ha glucose mdu ciia vién Andiabet trén chudt nhdt gay ddi
thao duwong typ 2.

Gay DTD typ 2 bang ché do an giau chat béo va tiém STZ liéu 100
mg/kg. Sau d6, chudt DT typ 2 duoc cho ubng thudc thir lién tuc trong 2 tuan.
Pé thay rd hon tac dung ha glucose mau cia Andiabet trén chuot gay md hinh
DTD typ 2, tir thi nghiém nay, ching tdi lya chon thém muc liéu trung gian
Andiabet 1g/kg. Tac dung HGM cua Andiabet trén chuot gady BTD typ 2 tai 3
thoi diém t, (chwa udng thude), t; (sau 1 tuan udng thudc), t, (sau 2 tuan uéng
thudc), duoc thé hién trong bang 3.10.

Bdang 3.10. Anh hwong cia vién nang 1én nong dg glucose mau cua chugt
nhdt trang DTP typ 2 sau 2 tuan uéng thuoc

Nong dé glucose mau mmol/l (X + SD)

Lo chugt (n=10) To T T>

L6 1: Chang sinh hoc 5,54 + 0,86 551+0,81 5,46 + 0,46
L6 2: Ching bénh 17,88 + 6,23 18,38 + 4,46 18,38 + 4,39
L6 3: Gliclazid 80mg/kg 17,36 £ 5,26 14,18 £ 5,23* 13,83 £3,45**
% giam so 16 chung bénh 122,9 % 1 24,8 %
L6 4: Andiabet 0,68g/kg 17,89 £ 6,3 13,99 + 3,61* 16,71 + 4,46
% giam so 16 chung bénh 1 23,9 % 19,1%

L6 5: Andiabet 1g/kg 19,23 +£6,3 17,53 £ 3,61 11,83 £ 3,91**
% giam so 16 chiing bénh 1 4,6 % 1 35,6 %
L6 6: Andiabet 2g/kg 18,04 + 5,27 11,69 + 3,78** 14,84 + 5,01*
% giam so 16 chung bénh 1 36,4 % 119,3 %

p so vai 16 ching bénh: *: p < 0,05; **: p < 0,01; ***: p <0,001.
Nhan xét:
Sau 1 tuan udng thuéc thtr, Andiabet liéu 0,68 g/kg va liéu 2g/kg/ngay

d3 lam ha glucose mau so véi 16 chiing bénh gay BTD, mac ha lan luot 1a
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23,9% va 36,4%, su khac biét c6 ¥ nghia théng ké véi p < 0,05 va p < 0,01. Sau

2 tuan udng thubc thir Andiabet liéu 1g/kg/ngay da 1am ha glucose mau rd so

véi 16 chiing bénh, mac ha téi 35,6% (p < 0,01), tc dung nay tuong
duong vai gliclazid 80mg/kg/ngay.

3.2.2.4. Tdc dung ha lipid mdu ciia vién Andiabet trén chudt nhit gy ddi

thao dwong typ 2.

Pé cb thém bang ching gian tiép vé tac dung giam khang insulin, budc

dau tim hiéu co ché ha glucose mau caa Andiabet, khong chi nong do glucose

méu duogc dinh lwong, ma cac chi sb lipid mau tai thoi diém t, (sau 2 tuan uong

thudc thtr) ciing duoc dinh lwong dé danh gia tc dung ha lipid méau cua vién
Andiabet trén chuot nhat trang DTD typ 2. Két qua duoc thé hién ¢ bang 3.11.

Bdng 3.11. Anh hwong cua vién Andiabet 1én nong dé lipid mau cua chugt

nhat trang DTP typ 2 sau 2 tuan uéng thuéc

Nong d¢ lipid mau mmol/I (X + SD)

L6 chudt (n=10) TC TG HDL-C LDL-C

Lo 1: Chang sinhhoc. | 2,75 +0,55 0,50 £ 0,17 1,40 £ 0,11 1,12 £ 0,40

L6 2: Ching bénh 3,85+ 0,56 | 0,89 +0,28 444 | 1,79 £ 0,22 44 | 1,64 + 0,47 444
Lo 3: Gliclazid 80mg/kg | 3,86 + 0,52 0,81+0,18 1,89 + 0,31 1,60 + 0,63

L0 4 Andiabet 0.689/kg | 370+ 061  |081+022  |229+0,21%** | 1,05 +0,66%**
LOS: Andiabet 10/kg | 363+0,38 | 0,9+0,13 2,07 +0,16%* | 1,15+ 0,32%*
L0 6: Andiabet 20/kg | 323+ 0,50** |0,62+0,16** | 2,15+ 0,21*** | 0,81 + 0,43***

p so vdi 16 ching sinh hoc: #44: p <0,001; p so vdi 16 chizng bénh: *: p < 0,05; **: p <
0,01; ***: p < 0,001. Cholesterol toan phan (TC), triglyceride (TG)

Nhdn xét:

Andiabet & tit ca cac muc lidu, sau khi uéng lién tuc 2 tuan da 1am ha

nong do6 LDL-C va lam ting nong d¢6 HDL-C so vai 16 ching bénh, su khac
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biét c6 ¥ nghia thong ké (p < 0,01 va p < 0,001). Ngoai ra Andiabet liéu
29/kg/ngay uéng lién tuc trong 2 tuan lam giam rd néng d6 TC, TG so vai 16
chirng bénh (p < 0,01).

Chudt BTD typ 2, sau khi udng thubc thir Andiabet trong 2 tuan duoc
mb lay gan, tuy dé danh gia can nang, quan sét hinh anh dai thé va vi thé ngau
nhién 30% sé chudt mdi 16. Két qua trén can ning gan, tuy chudt va két qua
giai phau bénh cua chudt gay PTD typ 2 duoc trinh bay trong cac bang 3.12;
3.13; bang 3.14; 3.15 va céc hinh 3.3; 3.4; hinh 3.5; 3.6.

3.2.2.5. Anh huwéng ciia vién Andiabet trén can ndng gan chudt gay ddi thdo

duong typ 2.

Bdng 3.12. Can ngng gan cua chugt BT typ 2 sau 2 tuan uong thuoc

Lé chudt (n =10) Tr(.)nglu’(.)'ng gan | Tyle¢ % gfm S0 can 050161
(g9) (X £ SD) nang (X £ SD)

L6 1: Chang sinh hoc 1,87 + 0,39 4,26 +£0,78

L6 2: Chang bénh 2,31+ 0,40 5,23 + 0,86 p<0,01
L6 3: Gliclazid 80mg/kg 2,37+ 0,39 5,21 + 1,50 p < 0,01
p so 16 chizng bénh p>0,05 p>0,05

L6 4: Andiabet 0,68g/kg 2,23+0,12 5,32 + 0,67 P<0,01
p so 16 ching bénh p > 0,05 p > 0,05

L6 5: Andiabet 1g/kg 2,25+ 0,36 461 +0,74 p>0,05
p so 16 ching bénh p > 0,05 p > 0,05

L6 6: Andiabet 2g/kg 2,17 £ 044 5,05+ 1,00 p>0,05
p so 16 ching bénh p > 0,05 p > 0,05

Nhdn xét:

Cén nang gan & cac 16 chang bénh, 16 gliclazid va 16 Andiabet 0,68
g/kg/ngdy cao hon rd rét so vai 16 chang sinh hoc, su khac biét c6 ¥ nghia théng

ké véi (p < 0,01). Can nang gan o tat ca cac 16 uéng Andiabet déu c6 xu hudng
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giam so véi 16 chimg bénh nhung su khac biét chua c6 ¥ nghia théng ké (p > 0,05).

3.2.2.6. Anh hwéng ciia vién Andiabet trén Can ndng tuy chuét gdy ddi thdo

dwong typ 2.

Bdng 3.13. Can nang tuy cia chugt BDTP typ 2 sau 2 tuan uéng thusc

Can nang tuy (9)

Ty 1€ % tuy so can

Lo chudt (n =10) — Psolbl
(X £ SD) nang (X £ SD)

L6 1: Chung sinh hoc 0,20 £ 0,06 0,46 £0,12

L6 2: Chang bénh 0,19 +£ 0,02 0,43 £ 0,06 p>0,05
L6 3: Gliclazid 80mg/kg 0,20 + 0,05 0,44 £ 0,10 p>0,05
p so 16 chitng bénh p > 0,05 p > 0,05

L6 4: Andiabet 0,68g/kg 0,20 + 0,04 0,46 + 0,07 p > 0,05
p so 16 chitng bénh p > 0,05 p > 0,05

L6 5: Andiabet 1 g/kg 0,20 + 0,04 0,42 +0,11 p>0,05
p so 16 chitng bénh p > 0,05 p > 0,05

L6 6: Andiabet 2 g/kg 0,19 + 0,04 0,45 + 0,09 p>0,05
p so 16 chitng bénh p > 0,05 p > 0,05

Nhdn xét:

Can nang tuy & céc 16 chung bénh, 16 udng gliclazid va 16 uong Andiabet

& tat ca cac lidu déu tuong ty nhu 16 chang sinh hoc, su khac biét khéng co y

nghia théng ké (p > 0,05).

3.2.2.7. Thay doi vé mé bénh hoc.

Song song vai viéc so sanh can nang gan va tuy cta cac 16 chuét thuc

nghiém, tién hanh danh gia dai thé va md bénh hoc cua gan va tuy ctia chuot &

cac 16 khac nhau.

% Quan sat dai thé gan

Hinh anh dai thé gan chudt nhit tring ¢ cac 16 nghién ctiu duoc trinh bay

trong hinh 3.3.
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% pean

L6 chang sinh hoc L6 chung bénh L6 Gliclazid 80mg/kg

' . I -
L6 Andiabet 0,68g/kg/ng L6 Andiabet 1 g/kg/ng L6 Andiabet 2 g/kg/ng

Hinh 3.3. Hinh dnh dai thé gan chuét sau 2 tuan uéng thuéc thi

Nhdn xét:

L6 chiing sinh hoc (NFD + nuéc cat) c6 mau hdng sim, dong déu vé
mau sic. Mat 6 mé chic va dong déu. Gan chudt & cac 16 tiém STZ déu co
mau sic bac, kém déu hon so vai 16 chitng sinh hoc. Mat d6 mé ¢d phan long
Iéo so véi 16 ching sinh hoc.

+ Quan st vi thé gan
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Bdng 3.14. Vi thé gan chugt sau 2 tuan uéng thudc the

L6 nghién
cuu

Hinh thai vi thé gan chugt
sau 2 tuan udng thuéc

Nhan xét

L6 1:
Chtrng sinh

hoc

3/3 mau bénh pham gan binh thuong:
té bao gan kich thudc déu, khong c6 6
hoai tor viém. Tinh mach trung tam
khong xung huyét. Bao twong té bao
bat mau hong min, nhan té bao tron, rd.
Pai dién: Hinh anh vi thé gan chugt 16
chiing sinh hoc (chugt sé 2) (HE x 400)

Lo 2:
Chang bénh

3/3 mau bénh pham co tinh trang thoai
hoa m& nang: té bao gan sung phdng,
c6 c4c hbc sang to, bao twong sang, mot
s6 té bao mat nhan, c¢é nhiéu 6 té bao
thoai hda ma.

Pai dién: Hinh anh vi thé gan chugt 16
chitng bénh (chugt sé 18) ) (HE x 400)

Lo 3:
Gliclazid
80mg/kg

3/3 mau bénh pham co tinh trang thoai
hda m& nhe: bao tuong cac té bao gan

c6 it cac hbc séng nho

- Dgi di¢n: Hinh dnh vi thé gan chugt
16 uéng gliclazid 80mg/kg (chudt sé
28) (HE x 400)




73

L6 nghién
curu

Hinh thai vi thé gan chut
sau 2 tuan udng thudc

Nhan xét

Lo 4:
Andiabet
0,68 g/kg

- 3/3 mau bénh pham c6 tinh trang
thoai hda m& nhe: bao twong cac té bao
gan c6 it cac hoc sang nho

Pai dién: Hinh anh vi thé gan chugt 16
uong Andiabet liéu 0,68 g/kg (chugt sé
35) (HE x 400)

Lo 5:
Andiabet 1
g/kg

1/3 mau bénh pham c4 tinh trang thoai
héa m& nhe: bao tuwong cac té bao gan
c6 it cac hdc sang nho. 2/3 mau bénh
pham co tinh trang thodi héa m& vira:
bao twong cac té bao gan cd cac héc
sang khong déu, té bao gan tang kich
thudc. Pai dién: Hinh anh vi thé gan
chugt 16 usng Andiabet liéu 1 g/kg (chugt
so 86) (HE x 400)

Lo 6:
Andiabet
20/kg

- 3/3 miu bénh pham c6 tinh trang
thodi h6a m& nhe: bao tuong cac té bao
gan co it cac hc sang nho.

Dai dién: Hinh anh vi thé gan chugt 16
uong Andiabet liéu 2 g/kg (chugt sé 39)
(HE x 400)

Ghi cha: 1. Tinh mach trung tam tiéu thiy; 2. Té bao gan binh thirong; 3. Té bao gan

thoai hoa nhe; 4. Té bao gan thoai hda vira; (HE x 400: Nhugm Hematoxylin - Eosin,
dé phéng dai 400 lan
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Nhin xét: O cac 16 ubng Andiabet: 2/3 mau bénh pham c6 tinh trang thoai

hoa m& nhe: bao twong céac té bao gan cé it cac hdc sang nho. 1/3 mau bénh pham

c6 tinh trang thoai h6a md vira: bao tuong cac té bao gan c6 cac hoc sang khong

déu, té bao gan tang kich thudc, dugc so sanh véi 16 chimg bénh, 100% mau

bénh pham c6 tinh trang thoai hda md ning: té bao gan sung phong, ¢ cac hoc

sang to, bao tuong sang, mot so t€ bao mat nhan, c6 nhi€u 6 t€ bao thoai hoa ma.

< Quan sdt dai thé tuy

Nhdn xét: Sau 2 tuan uéng Andiaet, tuy & tat ca cac 16 chudt déu cé mau

hong nhat, mat do dai va chic, khdng xung huyét, khdng thay ton thuong dai thé.

% Quan sat vi thé tuy

Bdng 3.15. Vi thé tuy chuét sau 2 tuan uong thuoc ther

Hinh anh vi thé tuy sau 2 tuan uéng

Nhan xét

Lo 1:
Chung

sinh hoc

- 3/3 mau bénh pham tuy c6 cau tric
binh thudng: Mat do tiéu dao tuy binh
thuong. Cac té bao tiéu dao co hinh thai
va kich thugc binh thuong, phan b déu,

khong thay tén thuong.

Hinh dnh dai dién vi thé tuy chugt 16
chitng sinh hoc (chugt sé 1) (HE x 400)

- 3/3 mau bénh pham tuy bi thoéi hoa:
mat do tiéu dao tuy giam. Dao tuy bién
dang, giam vé kich thuéc, té bao tiéu

dao tuy thoai hoda, teo lai.

Hinh dnh dai dién vi thé tuy chugt 16
chitng bénh (chugt s¢ 15) (HE x 400)
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Hinh anh vi thé tuy sau 2 tuan uéng

Nhan xét

Lo 3:
Gliclazid
80mg/kg

- 1/3 mau bénh pham tuy c6 cau tric gan
nhu binh thuong

- 2/3 mau bénh pham tuy cé hién tuong
thoai h6a nhe céc té bao dao tuy, tiéu dao
tuy giam nhe vé kich thugc, mat do tiéu
dao it hon so véi binh thuong

Hinh dnh dai dién vi thé tuy chugt 16
gliclazid 80mg/kg, (chugt 27)(HE x 400)

Lo 4:
Andiabet
0,68 g/kg

- 313 mdu bénh pham tuy co hién tuong
thodi héa cdc té bdao ddo tuy, tiéu ddo
tuy giam nhe vé kich thude, mat do tiéu

dao it hon so voi binh thuong.

Hinh anh dai dién vi thé tuy chuot 16
udng Andiabet 0,68 g/kg/ngay (chudt
s6 38) (HE x 400)

Lo 5:
Andiabet
1 g/kg

- 2/3 mau bénh pham tuy c6 hién tuong
thodi hoa. Mot s6 té bao dao tuy, tiéu
dao tuy kich thuéc gan nhu binh thudng.
- 1/3 mau bénh phém tuy co6 hi¢n tuong
thoai hoa nhe cac té bao dao tuy, tiéu dao
tuy giam nhe vé kich thudc, mat do tiéu
dao it hon so véi binh thuong
Hinh dnh dai dién vi thé tuy chugt 18
uong Andiabet 1 g/kg/ngay (chugt sé 85)
(HE x 400)
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Lo Hinh anh vi thé tuy sau 2 tuan udng Nhan xét
- 3/3 mau bénh pham tuy c6 hién tuong
thodi hoa cac té bao dao tuy, tiéu dao tuy
o giam nhe vé kich thuéc, mat do tiéu dao
:z:i;bet it hon so v&i binh thudng.
29/kg

Hinh thai vi thé tuy chugt 16 uong
Andiabet licu 2g/kg/ngay (chugt sé 47)
(HE x 400)

Ghi cha: 1. Té bao tuy; 2. Pdo tuy;(HE x 400: Nhugm Hematoxylin — Eosin,
dé phéng dai 400 lan)

Nhdn xét:

O céc 16 udng Andiabet, 100% mau bénh pham tuy c6 hién tuong thoai
hda cac té bao dao tuy, tiéu dao tuy giam nhe vé kich thudc, mat do tiéu dao it
hon so Vi binh thuong, dugc so sanh véi 16 ching bénh 100% mau bénh pham
tuy bi thodi hda: mat do tiéu dao tuy giam. Dao tuy bién dang, giam vé kich
thudc, té bao dao tuy thoai hda, teo lai.

3.2.3. Tac dung e ché dung nap glucose mau sau udng glucose / sucrose /
tinh bgt ciia Andiabet.

3.2.3.1. Tdc dung irc ché dung nap glucose mdu ciia Andiabet trén chudt
nhdt tring binh thuwong.

« Tac dung tc ché dung nap glucose mau sau udng glucose ctia Andiabet.

Chudt nhat trang binh thuong dugc ubng thude thir trong 14 ngay lién
tuc. Ngay thtr 15 cho chudt udng glucose lidu 2 g/kg. Pinh lugng glucose méu
tai cac thoi diém trudc khi ubng, 30 phat, 60 phat va 120 phit sau khi uéng
glucose. Két qua duoc trinh bay & bang 3.16 va hinh 3.4.
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Bdng 3.16. Anh hwong cua Andiabet trén PBG va AUC glucose mau sau 2 gio
uong glucose (2g/kg) & chugt binh thirong

L6 chugt PBG % giam AUC % giam
(n=10) (mmol/L) PBG (mmol/L) AUC
Chugt Binh thuwong

L6 ching trang 9,28 + 2,15 13,58 + 3,05

L6 acarbose 14 mg/kg 7,86 £ 0,99 15,3 11,33+ 1,58 16,57
L6 metformin 250 mg/kg 7,37 +1,13* 20,58 11,95+ 1,23 12
L6 Andiabet 1 g/kg 9,95+ 1,87 - 13,88 £ 2,55 -

L6 Andiabet 2 g/kg 8,22 +1,90 11,4 11,65+ 1,99 14,2

p so vai 16 ching: * p<0,05; ** p<0,01: *** p<0,001
Nhin xét: Metformin lidu 250 mg/kg lam ha PBG 20,58% lam giam
AUC c6 ¥ nghia so v6i 16 chung (p < 0,05). Acarbose liéu 14 mg/kg va ca 2 16
ubng Andiabet déu khong lam thay d6i PBG va AUC c6 ¥ nghia so v&i 16 chiing
trang (p > 0,05).
D6 thi biéu dién su thay doi nong do glucose mau caa chudt nhat trang

binh thuong trong test dung nap glucose dudng udng duogc thé hién tai hinh 3.4

12.00 ]
11.00 ] -
] e Chitng trang
10.00 e Acar 14mg/kg
jry
>O == Vet 250mg/kg
£ 9.00 _
£ =i Andiabet 1g/kg
é 8.00 ==f== Andiabet 2g/kg
(]
3
$7.00
G]
:8.
o 6.00
c
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Z
5.00
4.00 1
3.00 7

Thoi gian (h) Oh 0h30 1h 2h
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Hinh 3.4. Anh huéng cua andiabet 18n nong do glucose mau tai cac thoi diém
sau khi uéng glucose (2g/kg) trén chugt nht trang binh thurong
Nhén xét:

Sau khi tién hanh test dung nap glucose trén chudt nhat trang binh
thuong, dinh ting glucose mau & tat ca cac 16 déu roi vao thoi diém 30 phit sau
udng glucose, sau d6 nong d6 glucose mau giam dan & céc thoi diém 60 pht
va 120 phat. Acarbose 14 mg/kg khdng 1am ha glucose mau & tat ca cac thoi
diém. L6 metformin 250 mg/kg gy ha glucose mau c6 ¥ nghia so 16 chtng
trang (p < 0,05) & 2 thoi diém 30 phit va 120 phat sau udng glucose. Lo
Andiabet 2g/kg ciing giam ndng do glucose mau cé ¥ nghia so 16 chang tring
udng nudc cat (p < 0,05) & thoi diém 60 phat va 120 phit. Nhu vay Andiabet
lidu cao c6 anh huong phan nao dén sy hap thu glucose & rudt non.

«» TAc dung ¢ ché dung ngp glucose mau sau uéng sucrose cia Andiabet.

Thi nghiém 1am twong ty nhu test dung nap glucose. Chudt nhat trang
binh thudng duoc udng thude thir trong 14 ngay lién tuc. Ngay thir 15 cho chuot
uéng sucrose liéu 4 g/kg. Két qua dugce trinh by ¢ bang 3.16 va hinh 3.5.

Bdng 3.17. Anh huwong cia Andiabet trén PBG va AUC glucose mau

sau 2 gio uong sucrose (4g/kg) ¢ chudt binh thwong

L6 chugt PBG % giam AUC % giam

(n=10) (mmol/L) PBG (mmol/L) AUC
Chugét Binh thuwong
L6 ching 10,93 £ 1,29 16,82 £ 1,98
L0 acarbose 14mg/kg 9,33 +1,52* 16,47 15,07 £1,15* 10,40
L6 metformin 250mg/kg 8,39 + 2,43* 23,24 14,37 £ 1,69* 14,57
L6 Andiabet 1g/kg 10,90 £ 1,44 0,27 16,55 + 2,09 1,60
L6 Andiabet 2g/kg 10,15+ 1,29 2,9 15,05+ 1,49* 10,52

p so voi 16 chung: * p < 0,05; ** p < 0,01: *** p < 0,001
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Nhin xét:

Trén chuot binh thuong: acarbose liéu 14 mg/kg va metformin liéu 250
mg/kg déu 1am ha PBG va AUC c6 ¥ nghia so véi 16 chung (p < 0,05). L
Andiabet 1g/kg va 2g/kg khéng lam ha PBG va chi c6 Andiabet 2g/kg lam ha
AUC c6 y nghia so vai 16 ching (p < 0,05).

Do thi biéu dién su thay doi nong do glucose mau caa chudt nhit trang
binh thuong sau 14 ngay udng mau thi trong test dung nap sucrose bang duong

udng duoc thé hién trong hinh 3.5.

| === Chitng tring
11.00 A empes Acar 14mg/kg

Met 250mg/kg

jary

> e == Andiabet 1g/kg
2 i

£ 9.00 - e=@== Andiabet 2g/kg
3

€

3

o

S i

=}

o 7.00 A 7.01

ig' 1 6.59 L}

%" 6.18 L L 6.05

=

5.00 A

3.00 -
Thoi gian (h) Oh 0h30 1h 2h

Hinh 3.5 Anh hirong cia Andiabet 18n nong dé glucose mau tgi cac thoi diém
sau khi udng sucrose (4g/kg) trén chugt binh thwong.

Nhdn xét:

O chudt binh thuong, acarbose 14 mg/kg va metformin 250 mg/kg Gc
ché dinh ting glucose mau tai thoi diém 30 phut, co ¥ nghia so vai 16 ching
trang (p < 0,05). Cac 16 uéng Andiabet khdng uc ché duoc dinh ting glucose
mau. Sau d6 tai thoi diém 60 phdt, chi con 16 metformin 250mg/kg va 16
Andiabet 2g/kg gay ha glucose mau c6 y nghia so vai 16 ching trang (p < 0,05).
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«» Téc dung irc ché dung ngp glucose mau sau uong tinh bt cia Andiabet.

Thi nghiém 1am twong tu nhu test dung nap glucose. Chudt nhat trang

binh thudng duoc udng thube thir trong 14 ngay lién tuc. Ngay thir 15 cho chuot

udng tinh bot liéu 6 g/kg. Két qua duoc trinh bay ¢ bang 3.18 va hinh 3.6.

Bdng 3.18. Anh huong cia Andiabet trén PBG va AUC glucose mau

sau 2h uong tinh bét khoai (6g/kg) & chugt binh thwong.

L6 chugt PBG % giam AUC % giam

(n =10) (mmol/L) PBG (mmol/L) AUC
Chuét Binh thuwong
Lo chang triang 8,93 + 1,52 13,99 + 1,47
L6 acarbose 14mg/kg 7,51 +0,98* 15,9 13,32 £ 0,83 4,79
L0 metformin 250mg/kg 7,24 £ 0.37* 18,92 12,71+ 1,39 9,15
L6 Andiabet 1g/kg 785+1,12 12,09 12,82 +1,61 8,36
Lo Andiabet 2g/kg 7,29 £1,27* 18,36 12,88 + 1,62 7,93

p so vdi 16 chieng: * p < 0,05; ** p < 0,01: *** p < 0,001

Nhdn xét:

Trén nhom chudt binh thuong: Ca 3 16 udng acarbose, metformin va

Andiabet 2g/kg déu uc ché PBG so véi 16 ching trang (p < 0,05). Ca 4 16 udng

Acarbose, Metformin, Andiabet 1g va 2g/kg déu khdng lam giam AUC c6 y

nghia so vai 10 chung.

Do thi biéu dién su thay doi ndng do glucose mau caa chudt nhit trang

binh thudng sau 14 ngay udng mau thir trong test dung nap tinh bot bang duong

udng duoc thé hién trong hinh 3.6.
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Hinh 3.6. Anh hwéng cua Andiabet 1én néng dé glucose mau tai cac thoi diém
sau khi uong tinh bét (6g/kg) trén chugt binh thirong.

Nhdn xét:

Trén chudt nhat trang binh thuong: sau 2 tuan lién tuc uéng thudc thi,
tién hanh cho chudt udng tinh bot lidu 6g/kg thé trong, nhan thiy nong do
glucose mau cua tat ca cac 16 tai cac thoi diém theo ddi: 30 phat, 60 phat va
120 phut déu khong c6 su thay doi so vai 16 chiing (p < 0,05). Tai thoi diém 30
pht, cac 16 ubng acarbose 14mg/kg; metformin 250mg/kg va Andiabet 2g/kg
d3 lam ha dinh tang glucose mau mot cach cé y nghia so véi 16 chiing trang (p
<0,05).
3.2.3.2. Tdc dung irc ché dung nap glucose mdu ciia Andiabet trén chuét
nhit tring giy DTP typ 2.

% TAc dung izc ché dung nap glucose mau sau uong glucose cia Andiabet.

Chuot BTD typ 2 duoc udng thube thi trong 14 ngay lién tuc. Ngay thi
15 cho chudt udng glucose liéu 2 g/kg. Pinh luong glucose mau tai cac thoi
diém trudce khi ubng, 30 phat, 60 phit va 120 phat sau khi uéng glucose.

Két qua duoc trinh bay & bang 3.19 va hinh 3.7.
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Bdng 3.19. Anh hwong cua Andiabet trén PBG va AUC glucose mau sau 2 gio
uong glucose (2g/kg) ¢ chugt gay BTP typ 2

L6 chugt PBG % giam AUC % giam
(n =10) (mmol/L) PBG (mmol/L) AUC
Chugt gay DTD typ 2
L6 ching bénh 32,33+1.01 58,71 +7,61

L0 acarbose 14 mg/kg 29,41 £ 5,50 9,03 50,06 £ 10,84 14,73

L6 metformin 250 mg/kg 18,43 + 5,21** 4299  21,69+6,31*** 63,05

L6 Andiabet 1 g/kg 26,10 + 4,15* 19,27 39,96 + 9,87* 31,94

L6 Andiabet 2 g/kg 24.93 + 4,05* 22,89 39,71 + 7,56** 32,36

p so vai 16 ching: * p<0,05; ** p<0,01: *** p<0,001

Nhdn xét:

Trén nhom chuot gay BTD typ 2: Hai 16 udng thudc thir Andiabet 1g/kg
va 2g/kg di 1am giam PBG c¢6 ¥ nghia so 16 chitng bénh, mtc ha PBG lan luot
la 19,27 % va 22,89 % ( p < 0,05). Bong thoi 2 16 Andiabet 1g/kg va 2g/kg
cling 1am ha AUC lan luot 12 31,94 % va 32,36 % (p < 0,01), mtc ha nay thap
hon so 16 chimg duong udng metformin c6 mac ha PBG 1a 43% (p < 0,01) va
AUC 12 63% (p < 0,001). Con 16 acarbose 14 mg/kg khdng lam giam PBG va
AUC (p > 0,05).

Do thi biéu dién su thay doi nong do glucose mau caa chudt nhit BTD
typ 2 sau 14 ngay uéng mau thir trong test dung nap glucose duong uéng dugc
thé hién trong hinh 3.7.
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Hinh 3.7. Anh huéng cua Andiabet 18n nong dg glucose mau tai cac thoi diém
sau khi uong glucose (2g/kg) trén chugt nhat gay PTD typ 2.

Nhdn xét:

Chuot gay DTP typ 2, sau 2 tuan lién tuc uéng thudc thir, ndng do
glucose mau cua tit ca cac 16 déu giam so véi 16 chitng bénh, su khac biét c6
nghia thdng ké (p < 0,05 va p < 0,01). Nhung 16 acarbose 14mg/kg khong 1am
ha glucose mau cé ¥ nghia & céac thoi diém 30 phut, 60 phat va 120 phit sau
khi udng glucose so véi 16 chiing bénh (p > 0,05). Nguoc lai, 16 metformin
250mg/kg gay ha glucose mau manh nhat so 16 chang bénh (p < 0,01 va p <
0,001) & tat ca cac thoi diém 30 phat, 60 phat va 120 phat sau khi uéng glucose.
Con 2 16 Andiabet 1g/kg va 2g/kg cling gay ha glucose mau mét cach co y
nghia so v&i 16 ching bénh & tat ca cac thoi diém (p < 0,05 va p < 0,01).

% TAc dung t7c ché dung ngp glucose mau sau usng sucrose cuia Andiabet.

Thi nghiém 1am twong tu nhu test dung nap glucose. Chuot nhit BTD
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kiéu typ 2 duoc udng thude thir trong 14 ngay lién tuc. Ngay tht 15 cho chuét

uéng sucrose liéu 4 g/kg. Két qua dugc trinh by ¢ bang 3.20 va hinh 3.8.

Bdng 3.20. Anh hwong ciia Andiabet trén PBG va AUC glucose mau sau 2 gio

uong sucrose (4g/kg) ¢ chugt gay PTP typ 2

L6 chugt PBG % giam AUC % giam

(n =10) (mmol/L) PBG (mmol/L) AUC
Chugt gay BDTP typ 2
L6 ching bénh 32,89+1,10 66,22 + 7,89
L0 acarbose 14mg/kg 23,14 £ 6,57* 29,64 34,88 £ 10,45*** 47,32
L6 metformin 250mg/kg  20.15+9.54* 38,74 32,96 £ 15,73*** 50,22
L6 Andiabet 1g/kg 25,87 7,71 21,34 40,11 + 14,74** 39,43
L6 Andiabet 2g/kg 25,33 +4,97* 22,98 42,12 + 8,92** 36,39

p so vai 16 chieng: * p < 0,05; ** p < 0,01: *** p < 0,001

Nhan xét:

Trén nhom chudt BTD typ 2: acarbose 14 mg/kg, metformin 250 mg/kg

va Andiabet 2g/kg déu trc ché PBG c6 ¥ nghia so véi 16 chung bénh (p < 0,05).

Trong khi d6 Andiabet 1g/kg khdng tic ché duoc PBG. Tuy nhién, tat ca cac 16

déu 1am giam AUC c6 y nghia so vai 16 ching bénh: 16 acarbose giam 47,32%
(p <0,001); 16 metformin giam 50,22% (p < 0,001), con 16 andiabet 1g va 2g/kg
giam thap hon lan luot 12 39,43 % va 36,39 % (p < 0,01).

D6 thi biéu dién su thay doi nong do glucose mau caa chudt nhat BTD

typ 2 sau 14 ngay ubng mau thir trong test dung nap sucrose duong uéng dugc

thé hién trong hinh 3.8.
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Hinh 3.8. Anh huéng cua Andiabet 18n nong dg glucose mau tai cac thoi diém
sau khi uéng sucrose (4g/kg) trén chugt gay TP typ 2.

Nhdn xet:

Chuot gy DTD typ 2, sau 2 tuan lién tuc uéng thudc thir, ndng do
glucose mau cua tat ca cac 16 udng thudc thir déu giam so véi 16 chang bénh,
su khéc biét co y nghia thong ké (p < 0,05 va p < 0,01). Cac 16 udng acarbose
14mg/kg, metformin 250mg/kg va Andiabet 2g/kg déu Gc ché dinh ting
glucose mau PBG tai thoi diém 30 phat (p < 0,05) va tac dung ha glucose mau
manh va kéo dai dén céc thoi diém 60 phat va 120 phat sau khi udng sucrose,
su khac biét c6 ¥ nghia thong ké (p < 0,01 va p < 0,001). L6 Andiabet 1g/kg
khdng gay ha glucose mau rd rét so vai 16 chiing bénh tai thoi diém 30 phit va
60 phit, nhung gdy ha glucose mau rd sau 120 phat uéng sucrose so véi 16
ching bénh (p < 0,001).

% Téc dung ¢ ché dung nap glucose mau sau usng tinh bét cia Andiabet

Thi nghiém 1am twong tu nhu test dung nap glucose. Chuét nhit BTD
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kiéu typ 2 duoc udng thudc thir trong 14 ngay lién tuc. Ngay tht 15 cho chuot
udng tinh bot liéu 6 g/kg. Két qua duoc trinh bay ¢ bang 3.21 va hinh 3.9.
Bdng 3.21. Anh hwong cua Andiabet trén PBG va AUC glucose mau
sau 2h uong tinh bét khoai (6g/kg) ¢ chugt gay PTD typ 2.

L6 chugt PBG % giam AUC % giam

(n =10) (mmol/L) PBG (mmol/L) AUC
Chugét gay PTD typ 2
L0 chirng bénh 29,24 + 4,14 47,92 + 6,16
L6 acarbose 14mg/kg 19,59 + 8,49 33,03 29,86 + 1,28* 37,69
L6 metformin 250mg/kg 18,16 £ 3,73** 37,89 22,90 + 4,69** 52,21
L6 Andiabet 1g/kg 19,26 + 11,12 34,13 36,33 £ 2,27 24,18
L6 Andiabet 2g/kg 15,18 £ 4,19*** 48,08 24,94 £ 6,81** 47,95

p so vai 16 ching: * p < 0,05; ** p < 0,01: *** p < 0,001
Nhdn xét:

Trén nhom chudt BDTD typ 2: Hai 16 metformin va andiabet 2g/kg da uc
ché PBG mét cach c6 ¥ nghia so véi 16 chang bénh (p < 0,01 va p < 0,001).
AUC cua 3 16 acarbose, metformin va Andiabet 2g/kg da giam c6 y nghia so
Vi 16 ching bénh. Ty 1é % giam AUC caa 3 16 lan luot la: 37,69% (p < 0,05),
52,21% (p < 0,01) va 47,95% (p < 0,01).

D6 thi biéu dién su thay doi nong do glucose mau caa chudt nhat BTD
typ 2 sau 14 ngay uéng mau thi trong test dung nap tinh bot duong udng dugc
thé hién trong hinh 3.9.
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Hinh 3.9. Anh huéng cia Andiabet 1én nong dé glucose mau tgi cac thoi
diém sau khi uong tinh bét (6g/kg) trén chugt gay BTP typ 2.

Nhdn xét:

Trén chudt nhat gay DT typ 2: sau 2 tuan udng thudce thir, truéc khi tién
hanh test dung nap tinh bot, dinh lugng nong do glucose mau cho thay: ca 4 16
acarbose 14mg/kg, metformin 250mg/kg va andiabet 1g/kg va 2g/kg déu lam
ha glucose méu so véi 16 chiing bénh, su khac biét co y nghia théng ké véi p <
0,05 va p < 0,01. Chi c6 16 metformin 250mg/kg va Andiabet 2g/kg gay ha
glucose mau cé y nghia théng ké so vai 16 chiing bénh (p < 0,05 va p < 0,01)
tai cac thoi diém 30 phat va 120 phut.
3.2.4. Anh hwéng ciia Andiabet dén mirc khang insulin ciia chudt nhit giy
dai thao dwong typ 2.

Chudt BDTD typ 2 duoc udng thudc thir hodc nudce cat trong 2 tuan lién
tiép. Ngay thar 15 tién hanh ky thuat “kep duy tri glucose on dinh-ting insulin
mau” goi tat 1 ky thuat “kep insulin - d¢ang glucose” dé danh gia mic do khang

insulin. Két qua dugc trinh bay tai hinh 3.10 va 3.11
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Hinh 3.10. Néng dg glucose mau trong test kep insulin — dang glucose &

chugt nhdt gay PTP typ 2.
Nhan xét:

Hinh 3.10: Ndng d6 glucose mau cua ca 4 16 duoc duy tri 6n dinh trong

khoang 7.5 - 8.3 mmol/L suét thoi gian kep tir phat 80-120.
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Hinh 3.11. Téc dg truyén glucose trong test kep insulin — dang glucose &

chugt nhdt gay PTP typ 2.
Nhdn xét:

Téc do truyén glucose mau giam dan tir 16 chung tring, xuéng 16

andiabet 2g/kg, Andiabet 1g/kg va thap nhit ¢ 16 chang bénh.
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Chwong 4. BAN LUAN

Véi mong mudn tao ra mot san pham diéu tri DTD hiéu qua, c6 ngudn
géc tir thao dugc, cong ty Traphaco di bao ché vién nang cang Andiabet. Ché
pham Andiabet 12 sy két hop cua ba loai duoc liéu Bang ling nuéc, Giao cb
lam va Tri mau. Dé c6 thé dua vién Andiabet vao sir dung trong diéu tri h tro
bénh nhan BDTD typ 2, viéc nghién ctru tinh an toan ciing nhu cac tac dung dugc
ly va 1am rd mot sé co ché tac dung cua vién Andiabet trén thuc nghiém 1a can
thiét. Sau day 1a nhirng ban luan, danh gia vé cac mé hinh thuc nghiém va két
qua nghién cuu tinh an toan va tac dung ha glucose mau cua Andiabet trén thuc
nghiém.
4.1. VE BOC TINH CAP VA BAN TRUONG DIEN CUA ANDIABET

Nghién ciru doc tinh cap va ban truong dién 1a bude dau tién quan trong
va can thiét dé co thé tién hanh thir nghiém mot ché pham méi trén ngudi.
4.1.1. Vé doc tinh cap ciia Andiabet

Andiabet gém 3 duoc liéu l1a Bang ling nudc, Giao ¢o lam va Tri mau.
Cac nghién ctiu vé doc tinh cap cua timg duoc liéu déu nhan dinh: cac duoc
liéu nay thuc su an toan cho dong vat thuc nghiém [93]. Nghién ctu ciaa Barun
Kanti Saha va cong su da chi ra rang dich chiét nudc néng 14 Bang lang nudc
licu 400-800mg/kg khong gay chét va khong cé biéu hién nhiém doc cap trén
chudt nhat trang [86]. Theo Phung Thanh Huong, chudt nhat tring ung cao
chiét 14 Bang lang nudc lidu tir 20g/kg dén 400g/kg trong 72 gid khdng cé biéu
hién ngd doc, khdng cé chudt chét [76]. Con khi nghién ciru doc tinh cap cua
Giao ¢6 lam, Pao Vin Phan, Nguyén Khanh Hoa nhan thiy cao khd Giao ¢
lam liéu 15g/kg khdng gay chét chudt nhat trang va chudt khéng co biéu hién
nhiém doc cap [136]. Chiranthanut N va cong su ciing thir nghiém doc tinh cap
duong udng caa dich chiét nuéc Giao cd lam di dwoc chuan hda chia 6%

gypenosid. Chuot cong Sprague-Dawley cai dugc cho udng mét liéu duy nhat
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5000 mg/kg dich chiét Giao c6 lam, theo di thdy khong ¢ chudt ndo chét ciing
nhu khong c6 bat ctr dau hiéu nhidm doc nao xay ra [153]. Miura T va cong su
cho thay Tri mau khéng doc vi chudt nhat udng Tri mau liéu 900mg/kg khong
c6 bat ctr biéu hién kich thich, bt thuong nao (LDso > 900mg/kg) [138]. Bui Thi
Quynh Nhung thir doc tinh cap cua Vinabetes (dang cao mém chaa dich chiét
nuéc cua Bang ling nuéc, Giao ¢d lam va Tri mau) di xac dinh LDs cua
Vinabetes trén chuét nhat trang 1a 42,98 g/kg [48].

Trong thir nghiém cta ching toi, chudt nhat trang dwgc cho udng ché
pham thir Andiabet vai liéu ting dan dén liéu 44,25 g/kg can nang chuot, khdng
thay c6 su thay ddi bat thuong nao, khong c6 chudt nao chét trong vong 72 gio
(bang 3.1). Pay la thé tich t6i da c6 kha niang dung nap nhung khong c6 chudt
nao chét. Vi vay chua xac dinh duoc LDs, ciia Andiabet bang duong udng theo
phuong phap Lichfield -Wilcoxon [148]. Andiabet c6 d6 an toan tuong ddi cao
Vi ty 18 giita lieu dung nap toi da (44,25 g/kg) so véi liéu diéu tri (liéu bat dau
c6 tac dung ha glucose mau theo dudng udng cua Andiabet 13 0,68 g/kg chudt
nhét) 1a 66:1. Do d6 co6 thé dé xuat liéu Andiabet ung thir trén nguoi tir 0,45
g/kg — 4,4 glkg/ngay (trong khoang 1/100-1/10 liéu dung nap téi da). Ham
lwong dugc chat co trong 01 vién nang cing Andiabet 1a 533mg (gém 200 mg
Bang lang nudc, 200 mg Giao ¢6 lam va 133 mg Tri mau). Nhu vay suy ra liéu
ding tbi da trén nguoi 12 8 vién/ngay, ngoai suy ra liéu trén chudt nhat trang la
1g/kg/ngay (tinh hé s ngoai suy trén chudt nhat 13 12 va ngudi truong thanh
khoang 50 kg). Trén thuc nghiém, ching toi da tham do thay liéu bat dau c6
tac dung ha glucose mau theo dudng udng cua Andiabet 14 0,68 g/kg chuot
nhat. Vi vay, trong nghién ctu tiép theo ching tdi sir dung 3 liéu Andiabet 13:
licu 0,68g/kg (liéu twong duong liéu 1am sang); lidu 1g/kg (liéu gap 1,5 lan liéu
1am sang) va liéu 2 g/kg (liéu gap 3 lan liéu 1am sang).

4.1.2. Vé dpc tinh ban truong dién ciia Andiabet
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Vinabetes 1a dang cao mém cd thanh phan tuong tu Andiabet da dugc
nghién ctu vé doc tinh ban trudng dién trén tho trong 4 tuan véi 2 lidu 1,8
g/kg/ngay va 3,6 g/kg/ngay. Két qua tir nghién ctiru ndy cho thay Vinabetes tuy
khong anh hudng dén tinh trang chung, su gia tang thé trong thd, chirc ning hé
théng tao mau, chirc niang gan, cau trdc va chic nang than tho, nhung trén vi
thé cd ton thuong té bao gan & cac muac do khac nhau. Do ton thuong nay khong
tring hop vai su thay d6i cac chi s6 sinh hoa nén chua khang dinh chac chan
duoc ton thuong trén cau trdc gan [48]. Vi vay ching tdi tién hanh nghién ctu
doc tinh ban truong dién cua Andiabet véi thoi gian kéo dai hon nham tim kiém
nhitng t6n thuong do doc tinh caa thudc gay ra. Theo WHO nghién ciu doc
tinh ban trudong dién duong udng trén dong vat gam nham véi licu lap lai trong
thoi gian 90 ngay sé cung cap nhitng théng tin vé cac doc tinh chinh, chi ra cac
co quan dich bi ton thuong va kha nang tich liy thudc, ciing nhu co thé xéac
dinh mirc d6 tac dung c6 hai khong quan sat dugc cua ché pham tha, thiét 1ap
cac tiéu chi an toan cho ngudi stir dung [115]. Can ci huéng dan thar doc tinh
ban truong dién cac thude tir duoc liéu caia WHO, chiing toi tién hanh danh gia
doc tinh ban truong dién cua ché pham tha trén tho trong 90 ngay lién tuc véi
2 lidu: Andiabet liéu 0,21 g/kg/ngay (trong dwong liéu du kién dung trén
nguoi) va Andiabet lidu 0,64 g/kg/ngay (tuong duong liéu gap 3 lan liéu du
kién dung trén nguoi). Boc tinh cua thude (néu cd) s& anh huong dén tinh trang
toan than, anh hudng dén mot sé chire ning va hinh thai cau trlc cia cac co quan
chinh trong co thé. Tir két qua thuc nghiém cho thay:
4.1.2.1. Tinh trang chung va sw thay déi cén ning co thé tho:

Trong subt thai gian 90 ngay uéng thudc, theo dai thay cac tho van tinh
t40, nhanh nhen, an, uéng va cac hoat dong khac van binh thuong. Vé can ning,
sau 30 ngay, 60 ngay va 90 ngay uéng ché pham thir, can ning cua tho & cac 16

diéu tri bang Andiabet déu tang so véi truéc nghién ciu va khdng co su khac
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biét so véi 16 chang (p > 0,05), (bang 3.2). Tho dung trong nghién cuau la tho
da trudng thanh, trén 3 thang tudi, dat can niang 6n dinh tir 2-2,5 kg, vi thé can
nang duy tri & mic do trén 12 hoan toan phl hop véi sinh ly phéat trién. Néu can
niang cua tho giam di hodc thé trang chung thay doi trong qua trinh nghién ciu
thi cd thé 12 hau qua cua su tac dong tiéu cuc cua thudc tha [147]. Nhu vay
budc dau cho thiy Andiabet khdng anh hudng dén qué trinh hoat dong va ting
treong binh thuong caa tho.

4.1.2.2. Anh hwéng cia Andiabet dén chirc nang tao mdu:

Méau 12 mét to chac quan trong c6 lién quan mat thiét véi moi co quan
trong co thé. V& miat bénh Iy, mau chiu anh huéng cua tat ca cac co quan do,
nhung d6ng thoi ciing phan anh tinh trang riéng cua co quan tao mau. Néu
thudc ¢ anh hudng dén co quan tao mau thi trudc hét cac thanh phan cua mau
s& bi thay ddi. Theo WHO, danh gia duoc cang nhiéu théng sé cua mau cang
c6 kha ning danh gia chinh xac doc tinh cua thuoc [147]. Vi vay, dé danh gia
anh huong ctia Andiabet dén co quan tao mau, cac xét nghiém vé sé luong hong
cau, luong huyét sac t6, hematocrid, thé tich trung binh hong cau, sé luong
bach cau, cong thtc bach cau va sb luong tiéu cau caa tho thi nghiém duoc tién
hanh tai cac thoi diém 30 ngay, 60 ngay va 90 ngay sau udng ché pham th.

Két qua bang 3.3 va bang 3.4 cho thay: sé luong hong cau, lugng
hemoglobin, hematocrid, thé tich trung binh hong cau, sé lugng bach cau, cong
thire bach cau va sb luong tiéu cau caa cac tho o ca 2 16 thir udng Andiabet liéu
tuong duong 1am sang 0,21g/kg/ngay va liéu gap 3 1am sang 0,64g/kg/ngay déu
khong co su khac biét so vai 16 ching va so sénh gitta cac thoi diém trudc va
sau khi uéng ché pham thir. Biéu nay cho thay Andiabet khong cé doc tinh véi
CO quan ta0 mau.
4.1.2.3. Anh hwong ciia Andiabet dén chirc ning gan thé

Nghién ctru anh huong cua thude d6i vai hé thdng gan mat 1a rat can thiét
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khi danh gia doc tinh caa thudce, nhat 1a céc thuc dung dai ngay, vi gan 1a co
quan chuyén hoa thudc. Pé danh gia mirc do ton thuong té bao gan, 2 enzym
thuong duoc dinh luong la AST (SGOT) va ALT (SGPT). Su gia tang hoat do
cac enzym nay thudng gan lién véi su huy hoai té bao gan do doc tinh cua
thudc.

Két qua cho thay sau 30 ngay, 60 ngay va 90 ngay udng Andiabet & ca 2
muc liéu, hoat @ AST va ALT khong ting cao trong huyét thanh (bang 3.5),
khdng c6 su khéc biét so véi 16 chung va so sanh gitra cac thoi diém trudce va
sau khi uéng ché pham thir. Biéu nay chung to ché pham thir khdng gay ton
thuong cho té bao gan.

Cac chuc nang khac cta gan co thé dugce danh gia gian tiép thong qua
mot s6 xét nghiém nhu: nong do bilirubin toan phan, nong do albumin, nong
d6 cholesterol toan phan trong mau tho [154]. Két qua & bang 3.5 da chtng
minh Andiabet liéu 0,21 g/kg/ngay va liéu 0,64 g/kg/ngay khong lam anh
huong dén chire ning gan, khong co su khéac biét so véi 16 chiing va so sénh
gitra c4c thoi diém trude va sau khi udng ché pham thi (p > 0,05).

Nham danh gia truc tiép ton thuong tai gan, tat ca cac tho thuc nghiém
(gém 16 chizng va 2 16 tha) sau 90 ngay udng Andiabet déu duoc md dé quan
sat hinh anh dai thé ctia gan cling nhu cac co quan: tim, phoi, lach, tuy, than va
hé théng tiéu hod. Quan sat cho thay khéng cé sy thay d6i bénh ly nao vé mat
dai thé tai tit ca cac co quan do. Tuy nhién, tat ca cAc mau bénh pham gan tho
déu duoc giri dén Trung tam nghién ciu va phat hién sém ung thu dé lam xét
nghiém vi thé. Két qua kiém tra ngau nhién 30% cau trdc vi thé gan tho & mdi
16 cho thay: 16 chiing va 16 thir 1 ¢6 1 mau (trong 3 mau bénh pham) té bao gan
c6 hién tuwong thoai hoa nhe. L6 thir 2 ¢6 2 mau (trong 3 mau bénh pham) té
bao gan c6 hién tuong thodi hda nhe (Hinh 3.1). Tuy cd mot vai ton thuong nhe

& cau tric vi thé gan tho 16 tha 1 va 16 thir 2, nhung khong c6 su khéc biét so
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Vvéi 16 chiing. CAc bién doi nho nay ciing chua du dé gay ra nhimg thay déi vé
sinh héa chtrc nang gan. Tuy nhién trong qué trinh dung thudc dai ngay can cha
y theo ddi chirc ning gan va nén than trong vai nhitng bénh nhan co tién s
bénh Iy vé gan.

4.1.2.4. Anh hwéng ciia Andiabet dén chirc ning thin thé

Than 13 co quan bai tiét cua co thé, rat d& bi ton thuong bai cac chat doc
noi sinh va ngoai sinh. Do d6, khi dua thubc vao co thé, thude duoc thai trir
qua than co thé gay doc, 1am ton thuong than, tir d6 anh huong chire niang loc
cau than. Vi thé xét nghiém co ban dé danh gia chirc ning loc cua cau than
thuong duoc sur dung la xét nghiém creatinin mau [154].

Trong thuc nghiém cua ching t6i, sau 30 ngay, 60 ngay va 90 ngay uéng
Andiabet, nong do creatinin khéng cé su khéc biét so véi luc trudc ding thude
(bang 3.6), ching to Andiabet khdng anh huéng chirc nang loc cau than.

Pong thoi, quan sat khdng thay cé thay doi nao vé mat dai thé than tho
cling nhu c&c két qua xét nghiém vi thé than tho cho thay khdng cé su khac biét
Vvé cau trdc vi thé than giita 2 16 thir dung ché pham thar Andiabet va 16 ching:
Cau truc vi thé caa bieu mé than, té bao dng lwon gan hoan toan binh thuong,
tuong tu nhu 16 ching, khong thay c6 cac biéu hién cua ton thuong (hinh 3.2).
Két qua nay hoan toan phl hop véi xét nghiém danh gia chtc ning than:
creatinin mau binh thuong.

Céc tac gia khac khi nghién ciru doc tinh ban trudng dién cua ting duoc
liéu riéng ré ciing cho cac két qua tuwong ty: Phung Thanh Huong nghién ctiu
doc tinh ban treong dién cua dich chiét 14 Bang lang nudéc lidu 4,55 g va liéu
13,65 g duoc liéu kho/kg duong udng trén tho sau 4 tuan khong lam thay doi
tinh trang chung, can nang, chic nang tao mau, chicc nang gan, than tho [66].
Pao Vian Phan va cong sy nhan thay tho uéng dich chiét Giao co lam liéu 400

g/kg trong 2 thang khdng c6 sy thay ddi vé chic phan co ban caa gan, than
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[136]. Khi nghién ciru doc tinh ban truong dién cua dich chiét nuéc Giao cd
lam d4 duoc chuan hoa chira 6% gypenosid, Chiranthanut N va cong sy da cho
chudt céng ubng dich chiét vai lidu 1000 mg/kg/ngay trong 90 ngay, sau do
theo ddi thém 28 ngay nita sau 90 ngay diéu tri. Két qua Ia dich chiét Giao cb
lam khéng gay tir vong hay c6 bat ky su bat thuong nao ¢ chudt. Mac di mot
sb xét nghiém huyét hoc va sinh héa mau (nhu bach cau trung tinh, monocyte,
glucose, va mic phosphatase Kiém huyét thanh) c6 sy khéc biét vé mit thdng
ké so véi nhém ching, tuy nhién nhing gia tri ndy van nam trong pham vi binh
thuong [153].

Nhu vay két qua thir doc tinh ban truong dién trong nghién cau nay cho
thay Andiabet liéu 0,21 g/kg/ngay va liéu 0,64 g/kg/ngay khong gay doc cho
tho sau 90 ngay lién tuc udng thubc. Két qua nay ciing loai trir su nghi ngo cua
Bui Thi Quynh Nhung vé ton thuong vi thé gan tho khi nghién ciru doc tinh
ban truong dién cua Vinabetes [48]. Két qua nghién cau nay hira hen cho viéc
str dung ché pham thir trén ngudi. Diéu nay c6 co s thuc té vi Bang lang nudc,
Giao c6 lam va Tri mau déu duoc biét ¢én nhu 13 nhitng loai thao dugc an toan,
da duoc st dung rong rai trong dan gian ma khong thay phan tng bt lgi nao.
4.2. TAC DUNG HA GLUCOSE MAU VA MOT SO CO CHE TAC DUNG
HA GLUCOSE MAU CUA VIEN ANDIABET TREN THUC NGHIEM
4.2.1. Tac dung ha glucose mau ciia vién Andiabet trén chuét nhit trang
binh thwong.

Mot s6 nghién ctru di dua ra nhan dinh Giao c6 lam, Bang lang nudc va
Tri mau c6 kha niang 1am ha glucose mau trén chudt binh thuong. Pao Vin
Phan va cong su nghién cau dich chiét con toan phan caa Giao ¢b lam nhan
thay: Giao c6 lam c6 tac dung ha glucose mau yéu trén chuot nhat tring binh
thudong, nhung lai c6 tdc dung kha manh trén chuot co6 duong huyét cao [136].
Noberg A., Nguyén Khanh Hoa va cs (2004) [112] da chang minh Phanosid



96

mot saponin damaran méi, chiét xuét tir cdy Giao cb lam cd tac dung 1am ha
glucose mau trén chudt cng binh thuang khi cho uéng liéu 40 mg/kg va khang
dinh tac dung d6 1a do kich thich tuyén tuy bai tiét insulin. Phing Thanh Huong
nghién clu vé tac dung ha glucose mau cua Béng ling nudc thiy: dich chiét
ethanol liéu twong duong 18,2 g duogc liéu khd/kg cho chudt nhat trang binh
thuong uéng sau 4 gio da lam ha glucose mau 1a 35,01% [66]. Con Pao Vin
Phan, Nguyén Khanh Hoa, Nguy&n Duy Thuan thay dich chiét ethanol cua Tri
mau 1500 mg/kg dudng udng co tac dung 1am ha glucose méu trén chuot nhat
trang sau 4 gio [136]. Nguyén Thi Huong Giang nghién cttu Mangiferin chiét
xuat tir Tri mau nhan thay Mangiferin liéu 100mg/kg 1am ha glucose mau
15,56% (p > 0,05) va liéu 200mg/kg lam ha glucose méu la 23,85% (p < 0,05)
so vai 16 chung va tac dung nay kéo dai trén 7 gio & chudt nhat trang binh
thuong sau 7 ngay udng thuéc lién tuc [143].

Nhu vay trong cac nghién cau riéng ré noi trén, dich chiét cia Giao ¢o
lam, Bang ling nuéc va Tri mau, ciing nhu cac hoat chét chinh trong cac dugc
liu d6 déu thé hién tac dung ha glucose mau trén chudt binh thudng, sau 4 gio
uéng thude va sau udng lién tuc 7 ngay, mac ha glucose mau dao dong nhiéu
trong khoang tir 15-35% va phu thudc liéu ding. Ciing nhu vay khi cho chuot
nhat tring uéng cao mém Vinabetes (hdn hop dich chiét cia Giao c6 lam, Bang
lang nuéc va Tri mau) trong 4 tuan lién tuc voi liéu 4,5 g/kg va 9 g/kg, sau 2
tuan nong do glucose mau giam lan luot 12 18,7 % va 22,7 %, con sau 4 tuan
nong do glucose mau giam rd rét lan luot 1a 34 % va 44% [56].

Tuong ty nhu vay, két qua tir bang 3.7 cho thay vién Andiabet c6 tac
dung ha glucose mau trén chudt nhat trang binh thuong. Sau 2 tuan lién tuc
uéng ché pham thir, mac ha glucose mau so véi 16 chiing caa Andiabet lidu
0,68 g/kg/ngay 1a 14,3% va cua Andiabet lidu 2 g/kg/ngay 1a 17,1%, su khéac
biét c6 y nghia thong ké (p < 0,05). Gliclazid 1am ha glucose mau & ca 2 thoi
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diém xét nghiém 1a sau 1 tuan va 2 tuan udng thudc, véi mac ha glucose mau
tir 17,44 — 20,52 %. Gliclazid la mét thude diéu tri BTD typ 2 thuoc nhom
sulfonylurea, thé hé 2 1am ha glucose mau theo co ché chinh 1a kich thich tuyén
tuy bai tiét insulin [15], do vay duoc st dung 1am chtng dwong trong thi nghiém
nay. Co thé nhan thiy Andiabet 1am ha glucose mau yéu hon so véi gliclazid
trén chudt nhét trang binh thuong, vi ca 3 loai thao dugc Giao cb lam, Bang
lang nudc va Tri mau déu chira nhiéu hoat chét véi cac co ché ha glucose mau
khéc nhau, khéng chi don thuan kich thich tuyén tuy ting bai tiét insulin nhu
gliclazid, ma c6 thé con tac dong ha glucose méu theo nhiéu co ché khac nhu
lam ting nhay cam cia mo dich véi insulin, ic ché gan tan tao glucose, ting
tong hop glycogen ... va cac tac dung do lai khdng thé hién trén chudt nhat trang
binh thudng. Do d6 can tiép tuc nghién ctu tac dung ha glucose mau cua
Andiabet trén mo hinh gay BTD typ 2.

4.2.2. Tac dung HGM cuia vién Andiabet trén chudt nhit trang giy PTD
typ 2.

4.2.2.1. M6 hinh gay PTD typ 2 trén chudt nhit tring va két qud ciia mo
hinh.

Nhin chung mét thudc diéu tri DPTD mudn duogc st dung trén 1am sang
trudc hét phai co cac bang chiing chung minh c6 tac dung trén dong vat thuc
nghiém. Dua vao co ché bénh sinh cia bénh PTP typ 2, nhiéu md hinh ting
duong huyét (mé hinh DTD thuc nghiém) da duoc tao ra dé danh gia anh huong
cua thudc.

Hai dac trung chinh cua DTD typ 2 la khang insulin va suy giam kha
nang bai tiét insulin cta té bao P dao tuy [29], trong d6 khang insulin duoc coi
1a khiém khuyét ban dau hodc 1a khiém khuyét chinh trong DTD typ 2 [15].
Khang insulin con 12 nguyén nhan gian tiép dan dén suy giam kha ning tiét

insulin cua té bao B dao tuy (do cac té bao P phai ting tiét insulin bu trir hién
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tugng khang insulin). Khang insulin c6 thé do rat nhiéu nguyén nhan nhu rdi
loan chirc nang dan truyén than kinh trung uong, ting glucagon, ... nhung
nguyén nhan chinh din dén ting biéu hién cia cac yéu to gy khang insulin 1a
do di truyén hodc do mic phai, trong d6 ché d6 an giau chat béo, giau duong
dan dén thira can, béo phi (dac bi¢t béo phi khu vuc trung tdm) 1a nguyén nhan
quan trong nhét [6], [10].

Béo phi ¢6 lién quan dén khang insulin va 1a mot trong nhiing dic diém
chinh ctia bénh DT typ 2. Co ché chu yéu 1a do giai phong cac acid béo tu do
va sau do 1a cac cytokine viém tir mé m&. Cac nghién ctru da chi ra rd rang rang
nhimg nguoi bi béo phi, bénh DT typ 2 va bénh DTD typ 2 kém béo phi déu
c6 ndng do6 acid béo tu do trong huyét tuong ting cao. Khong chi mirc acid béo
tu do trong huyét tuong ting cao & bénh béo phi; ma tong lugng acid béo tu do
cling tang 1én. Tang tong luong acid béo ty do chi yéu 1a do ting phan giai
lipid (lipolysis) tir cac mdé m&, dé chong lai tac dung tc ché thoai hoa lipid va
lam ting nhay cam véi cac hormone phan giai lipid cua insulin. R4t nhiéu
nghién ctru da chi ra rang méi lién két quan trong gitta bénh béo phi, khang
insulin va DTD typ 2 chinh 1a céc acid béo tu do. Chinh su gia tdng luong acid
béo tu do trong huyét twong dd lam giam hoat dong cta insulin va 13 yéu t6
nguy co cho su phat trién bénh DTD typ 2 [155], [156].

O bénh nhan béo phi, hinh thai va chitc nang té bao md déu thay doi, té
bao m& tré nén kém nhay cam véi insulin. Tac dung e ché thoai hoa lipid cua
insulin bi giam sit cing voi mot s6 thay doi khac dan dén tang nong do acid béo
tur do. Ngoai ra, cac té bao m& con tiét ra cac adipokin, cac yéu td nay anh hudng
dén chuyén hoa glucose, chuyén hoéa lipid, su bai tiét va tac dung cua insulin. Cyu
thé vé 3 con duong phan tir lién quan truc tiép dén phat trién khang insulin &
bénh nhan béo phi da dugc trinh bay trong phan tong quan (trang 12- 15).

Vi thé, gan day cac nha khoa hoc da phat trién mo6 hinh DTD typ 2 méi
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bang cach két hop ché do in giau chat béo véi tiém STZ lidu thap trén dong vat
thue nghiém. M6 hinh ndy c6 co ché gan gidng véi co ché bénh sinh ctia phan
16n bénh nhan BTD typ 2 (do 85% bénh nhan BDTD typ 2 thira can, béo phi va
c6 su tich lily qua mirc cac chit béo trong co thé, dic biét ving bung [157]).
Mo hinh nay ciing 3 mé phong duoc dién bién cua bénh DTD typ 2 & ngudi
v6i cac biéu hién dic trung nhu béo phi, ting glucose mau, ting insulin nhe
hodc binh thuong, tang cholesterol va triglycerid mau, ...[158]. Chudt gay béo
phi bang phuong phap nay c6 nhiéu dic diém giéng véi béo phi & ngudi nhu
tang khang insulin, ting leptin ngoai vi va trung tim, lam mat biéu hién cua céc
adipokin (ddc biét adiponectin va resistin), ting biéu hién mRNA cua GLUT,
va a-glucosidase [158].

Nguyeén tac tién hanh co ban Ia cho chudt an ché d an giau chat béo
(thanh phan chat béo chiém khoang 40-60% calo) trong thoi gian dai (1-2
thang) dé gay tinh trang khang insulin, sau d6 gay viém dao tuy bang tiém STZ
lidu thap. Bang cach d6 gy tang glucose mau man tinh va tién trién DTD typ
2 tuong tu ¢ nguoi.

Uu diém: Bat chudc tién trién tu nhién, tao ra khang insulin véi nhiing
biéu hién twong tu ngudi: tang lipid méau, insulin mau luc dau ting sau d6 giam
dan, glucose mau ting cao, thay doi biéu thi 1 s6 gen quan trong trong chuyén
hoéa: adiponectin, leptin, PPARy, UCP2. Hon nita STZ liéu thap it gay tac dung
doc hai trén cac co quan khac. Thoi gian dong vat bi bénh kéo dai va 6n dinh
do d6 thich hop dé nghién ctiu cac thude doi hoi thoi gian dai. Gia tri kinh té
cao, sur dung rong rdi hon moé hinh BTD do di truyeén.

Nhuroe diém: Thoi gian nudi kéo dai dé dat duoc tinh trang khang insulin.
Can khao sat dé c6 mirc liéu STZ phil hop véi dong vat nghién cau.

Tai Viét Nam, nhiéu tac gia da ap dung mé hinh gy DTD typ 2 trén
dong vat thuc nghiém bang céch két hop ché do an giau chét béo voi tiém STZ
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lidu thap theo mé hinh cua Srinivasan nhu Bui Thi Quynh Nhung [56], 4 Thi

Nguyét Qué [47], hay Nguyén Thi Thanh Ha [159].... Theo Srinivasan khi cho
chuot cong an ché do dn 58% chat béo trong 2 tuan, két hop voi STZ lidu 35
mg/kg da lam tang trong luong, tang glucose, triglycerid, va cholesterol mau
mét cach rd rd rét so vai nhom chang [149]. Tuy nhién ty & chat béo trong
khau phan an, thoi gian nudi béo, liéu STZ gay tén thuong té bao B bao nhiéu
1 t6i wu, van con 13 cAu hoi con chua dugc thdng nhat gitra cac nghién cau.

Bui Thi Quynh Nhung [56] da nghién ctru hoan thién md hinh gy BTb
typ 2 trén chuot céng trang véi khau phan an chira 40% lipid trong 10 tuan, két
hop tiém STZ 50 mg/kg. Két qua da 1am ting rd rét trong lwong chudt (67,7 -
72,6%), glucose mau (60%), cholesterol toan phan méu (25,9%) va triglycerid
mau (33%) tuong tu nhu nghién ciru cua Srinivasan [149].

Nguyén Thi Thanh Ha [159] d4 ap dung cd cai tién mé hinh cua
Srinivasan trén chuét nhat trang. Chudt duoc nudi trong 9 tuan bang ché do n
giau chat béo (chta ~ 40% lipid) va bd sung siro fructose 55% vao khau phan
an cua chudt dwa theo md hinh cua Rivera [150]. T4c gia ciing 1y giai rang ty
16 58% lipid trong khau phan an do Srinivasan cung cap khéng pht hop véi cac
chang chuét cua Viét Nam, nén sau 2 tuan chudt bo an va gay sit. Vi thé khau
phan an dugc diéu chinh, trong d6 ty 18 lipid ~ 40% la phi hop va ham lugng
fructose 55% dugc thém vao tuong ty nhu mot s nghién ctu khac bo sung
fructose 60% ( [158]).

Nhiéu nghién ctu cho thay ché do an giau fructose 1a mot trong nhiing
nguy@n nhan chinh gép phan vao su phét trién thira can, béo phi, khang insulin,
DPTP typ 2, ciing nhu hoi chiing chuyén hoa [158]. Fructose 1a mot loai duong
don dugc chuyén hoa chii yéu & gan dé sinh nang lugng, sy du thira fructose sé
1am tang qua trinh tong hop triglycerid tai gan, anh hudng dén qua trinh chuyén

hoa glucose va lipid. Nong d triglycerid cao trong mau do ché do an giau chat
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béo 1am tang sé lwong va qua trinh oxy hoa céc acid béo ty do. Su gia ting qua
trinh oxy hda cac acid béo lam giam qua trinh oxy hoa glucose, giam su thu
nhan va st dung glucose ¢ co van dan dén tinh trang khang insulin [150]. Cac
nghién ctru déu nhan dinh: mé hinh két hop gitra ché d6 an giau chat béo va ham
luong fructose cao sé lam gia tang tinh trang béo phi va khang insulin, ngoai ra
giy X0 gan, gy viém, stress ludi noi bao, rdi loan chic ning noi mo va
lipoapoptosis. Trong khi viém chi ¢ muc t6i thiéu va khong thay xo hoa gan ¢
d6ng vat an nhiéu chat béo don thuan [158]. Dix liéu tir cac nghién ciru nay goi ¥
su két hop gitra ché do an giau chat béo va ham luong fructose cao phl hop dé
gay tinh trang khang insulin.

Két qua nghién ctu cia Nguyén Thi Thanh Ha cho thay: sau khi dn ché
d6 an 40% lipid + 55% fructose trong 9 tuan, can nang cia chudt nhat da tang
123,43% s0 Véi trude nghién ctiu va su khac biét nay co y nghia théng ké so
véi 16 chudt an ché d6 an binh thuong (p < 0,05). Sau 2 tuan tiém STZ liéu
100mg/kg, ndng do glucose mau, nong do cholesterol, triglycerid, LDL-C cua
16 chuot DTD typ 2 van ting cao rd rét so véi 16 chang sinh hoc [159]. Sau khi
so sanh va nhan thay két qua nay ciing tuong tu nhu két qua tir cac nghién cau
khac [158], Nguyén Thi Thanh Ha khang dinh di ap dung thanh céng mé hinh
cta Srinivasan va Rivera trén chudt nhat trang, di tao ra duwgc md hinh chudt
nhat béo phi, khang insulin va tang glucose méau, c6 dic diém giéng véi co ché
bénh sinh caa bénh DTD typ 2 & nguoi, c6 thé 4p dung md hinh nay cho viéc
nghién ciu cac thude diéu tri BTD typ 2 ¢ Viét Nam.

Thiéu sét ciia md hinh nay nhu tac gia ghi nhan 1a da khong dinh lugng
nong d6 insulin mau dé khang dinh tinh trang khang insulin trén chuot gay béo
phi bang ché d6 an, do nhiing kho khan vé kinh phi. Tac gia Bd Thi Nguyét
Qué [47] da khéc phuc thiéu s6t nay khi gy mé hinh BDTD typ 2 trén chuot
cdng tring bang ché d6 an giau chat béo (30,22% lipid) trong 10 tuan, sau d6
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tiém STZ liéu 50 mg/kg can ning chudt céng. Bén canh viéc dinh lwong nong
d6 glucose mau, ndng do cholesterol toan phan, triglycerid huyét thanh, tac gia
cling danh gia murc d6 khang insulin cua chudt thong qua viéc dinh luong
insulin huyét thanh va danh gia truc tiép mac khang insulin cua chuét cng
thuc nghiém qua thi nghiém “kep insulin dang glucose”.

Qua nghién ciru va tién hanh thir nghiém, ching t6i cling nhan thdy mo
hinh gay DTP typ 2 bang ché do an giau chat béo Ia phu hop cho viéc sang loc
tac dung dugc ly cua céc thubc chong DTD typ 2 méi duoc phat trién, thuc
pham chirc nang va cac duoc lidu ¢d ngudn gbc tu nhién trong diéu kién Viét
nam. Do d6 chting t6i cling ap dung mo hinh nay trong nghién ctu cta minh.,
Chudt nhat trang chung Swiss duoc nudi bang ché do an chira 42,89% chat béo
no, siro fructose 55% dugc tron thém trong thic an (bang 2.1). Sau 8 tuan lién
tuc an ché d6 an giau chat béo, chudt duoc tiém STZ lidéu 100mg/kg can ning
chudt nhat. Liéu STZ duoc sir dung dé két hop ciing ché do an béo gdy mé hinh
DTD typ 2 ciing rat khac nhau gitta c4c nghién ctu, lidu ndy phu thudc vao ché
do6 an va su dap ung cua tirng chung chudt [158]. Trong nghién ciru nay, ching
t6i chon liéu STZ 100mg/kg, twong tu liéu STZ ma mot sb tac gia trong nudc
da thuc hién trén cung chung chudt ¢ Viét Nam. D6 1a cac nghién ciru cua Bui
Thi Quynh Nhung [56] va B Thi Nguyét Qué [47] nghién ciru trén chudt cong
trang, st dung STZ liéu 50 mg/kg va Nguyén Thi Thanh Ha [159] nghién ctu
trén chudt nhit tring, sir dung lidu STZ 100 mg/kg (cling twong duong liéu 50
mg/kg trén chudt cong). Liéu nay ciing da dugc ching minh 12 liéu khong gay
DTD ma chi tao ra tinh trang tién DTD, hay con goi 12 réi loan bai tiét insulin
cua tuyén tuy [46], [66], [143]. Chinh vi thé khi két hop ché do an béo phi gay
khang insulin véi tiém STZ liéu thap da tao ra dugc md hinh chudt BTD typ 2
trén thuc nghiém. Nhiing két qua nghién ctru sau sé& thé hién rd hon hiéu qua

cua mo hinh:
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» Két qud su thay déi can ndng chugt.

Két qua bang 3.8 cho thay: Lo chudt an thirc an gidu chat béo (ché d6 an
40% nang lugng la lipid + 55% fructose) cé muc tang can cao hon ro rét so 16
chtng sinh hoc tai cling thoi diém. Cu thé mirc ting cin sau 4 tuan, 6 tuan va 8
tuan caa chudt ¢ 16 an béo lan luot 1a 42,5%; 64,4% va 85,8%, déu ting gap
1,3 lan 16 chimg, su khac biét co ¥ nghia thong ké (p < 0,001). Két qua nay
tuong tu nghién ciu cia Bui Thi Quynh Nhung [56] trén chudt cong trang, sau
10 tuan trong lwong chudt ¢ 16 dn béo tang 67,7 - 72,6%, con Nguyén Thi Thanh
Ha nudi chudt nhat trang trong 9 tuan thay trong lugng chudt ¢ 16 an béo ting
123,43%, cao hon so v6i nghién ciu cia chdng téi. Tuy nhién sau 8 tuan nudi
béo chudt nhat trong thi nghiém caa chlng t6i da dat dén can ning trung binh
la 48,47 g (bang 3.8) gan twong duong trong lugng ctia chudt nudi béo 9 tuan
trong nghién cau cia Nguyén Thi Thanh Ha 12 51,05 g [159]. M6t bao céo tong
quan di nhan dinh: hau hét cac mé hinh khang insulin bang ché d6 an giau chat
béo déu dugc phat trién trong giai doan tir 4 - 12 tuan, dé tao ra sy dé khéang
insulin tuong tu nhu co ché bénh sinh & ngudi [158]. Do d6, ching toi rat ngan
thoi gian gay mo hinh xudng 8 tuan, ngan hon tuong d6i so véi cac mé hinh
khac va nhin nhan, danh gia cac két qua dat duoc ciia mé hinh nhu sau:

» Két qud dinh lwong nong dé glucose mau.

Nhiéu nghién ctru da chi ra rang ché do an giau chét béo lam ting tinh
khang insulin nhung khong gay tang glucose mau hoac gay BTD [66], [149].
Piéu nay ciing phu hop véi thuc té 1am sang 1a khdng phai bénh nhan béo phi
nao ciing mic DT typ 2. Do d6 dé gay DTP typ 2 cho chudt, sau khi gay
khang insulin bang ché d6 an giau chat béo can st dung thém mot tac nhan gay
ton thuong nhe té bao P dao tuy, lam giam kha nang tiét insulin cua cac té bao
nay va STZ liéu thap 1a mot tac nhan nhu thé.

Theo két qua tir bang 3.9: ndng do glucose mau caa chudt ¢ 16 an thirc
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an giau chat béo trong 8 tuan c6 xu hudng ting so voi ndng do glucose mau
cua chudt an thirc an binh thuong (tang 13,7%), nhung su Khac biét chua c6 y
nghia théng ké (p > 0,05). Sau 72 gid tiém STZ liéu 100 mg/kg, ndng do
glucose mau & 16 an béo da tang cao 16 rét la 17,09 mmol/l, tang 207,4% so voi
trude nghién ctu (p < 0,001) va so vai 16 chung (p < 0,001). Nhu vay, sau khi
nudi bang ché @6 an giau chét béo, chi can dung liéu STZ thap (100 mg/kg
chudt nhat) da gay duoc tinh trang ting glucose mau twong tu véi dic diém giai
doan sau cua BDTD typ 2.

Con & bang 3.10 cho thay: trén chudt gay BTD typ 2, gliclazid liéu 80
mg/kg, d3 1am ha glucose mau rd rét so vai 16 ching bénh (chudt BT udng
nudc cat), mac ha trong khoang 22,9 % - 24,8 % (p < 0,01). Gliclazid la mot
sulfonylurea c6 tac dung kich thich tuyén tuy bai tiét insulin, duoc sir dung lam
ching duong trong thi nghiém nay, da chtng té véi liu STZ 100 mg/kg tuy
chudt méi chi bi pha hity mot phan, van con kha niang dap ang véi cac kich thich
tiét insulin.

o Két qud dinh lwong mét sé chi sé lipid mau.

Két qua trinh bay tai bang 3.11 cho thay: cac chudt 16 chiing bénh c6 ché
d6 an giau chat béo trong 8 tuan két hop tiém STZ liéu 100 mg/kg da bi PTD
typ 2, biéu hién tinh trang réi loan lipid mau rat rd rét: ndng do cholesterol toan
phan, triglyceride huyét thanh va céc chi sé6 HLD-C, LDL-C déu ting cao so
vé6i chudt an ché d6 an binh thuong (p < 0,001).

Pé khang dinh thém vé mé hinh gay BTD typ 2, chiing tdi tién hanh mo
chudt 1ay gan va tuy vao thoi diém 2 tuan sau tiém STZ, quan sat danh gia ton
thuong dai thé va Iam giai phiu vi thé.

* Két qud su thay doi mé bénh hoc gan chugt.
Quan sat dai thé gan chuot & cac 16, dé dang nhan thay gan chudt BTD

c6 mau bac hon, khéng doéng déu vé mau sac va mat dé mé c6 phan long léo
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so véi 16 ching sinh hoc (hinh 3.3). Khi can gan chudt ciing nhan thiy gan
chuot BTD typ 2 nang hon 23,5 % so véi gan chudt binh thuong (bang 3.12).
Can ning gan tang 1én c6 thé do ché do an béo phi giy tinh trang gan nhiém
md. Két qua giai phau bénh vi thé da chitng minh nhan dinh trén 1a dung. O 16
chtng bénh 1/3 miu bénh pham quan sét c6 tinh trang thoai hda ma vira: té bao
gan ting kich thudc, sung phdng, bao twong té bao c6 héc sang khong déu va
2/3 mau bénh pham c6 hién tuong thoai hda ma nhe: bao twong cd cac hc sang
nhé duoc so sanh véi 16 ching sinh hoc c6 100% mau bénh pham gan binh
thuong (bang 3.14). Két qua nay kha giong két qua caa Nguyén Thi Thanh Ha
[159], tuy nhién theo tac gia béo céo: 100% mau bénh pham gan cua 16 chiing
bénh déu co hién tuong thoai hda m& nang né, c6 thé do thoi gian nudi béo dai
hon dan dén tinh trang nhiém m& ning né hon. Rét tiéc, chung t6i chua déanh
gia dugc phan tram nhidm mé cua gan. Gan nhidm mé trong mé hinh BTD typ
2 1a hau qua cua ché do an giau chat béo va cua su dé khang insulin dan dén
tinh trang ting triglycerid cao. Pay ciing 1a mot dac diém hay gap trén bénh
nhan BDTD typ 2 béo phi.

» Két qud sir thay doi md bénh hoc tuy chugt.

Quan sat dai thé ciing nhu khi can tuy déu cho thay trong luong tuy & 16
chung bénh va 16 chiing sinh hoc (bang 3.13) khéng co su khac biét co6 y nghia
théng ké (p > 0,05). Nhu vay co thé thay tiém STZ liéu thap 100mg/kg da
khéng gay ton thuong tuy nang né nhu BTP typ 1. Nhung két qua giai phiu
bénh vi thé 16 chiing bénh cho thay: 100% mau bénh pham tuy bi thoai hda,
mat do dao tuy giam, dao tuy bién dang, giam kich thudc, té bao dao tuy thoai
hoa, teo lai dugc so sanh véi 16 chang sinh hoc: 100% mau bénh pham c6 cau
trac binh thwong (bang 3.15). Tuy nhién, phuong phap nhuém sir dung trong
nghién ctru nay chua thé phan biét cu thé cac té bao B va a, nén chwa danh gia

dugc mic d6 ton thuong dic hiéu Ién té bao p cia mod hinh. Két qua nay phu
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hop véi két qua nghién ctiru cia mot sé tac gia khac [66], [159] ciing nhu phu
hop véi hinh anh vi thé tuy cua bénh nhan DTD typ 2 trén 1am sang: cac tiéu
dao tuy bién dang va phan bé 16n xon, sé luong té bao B giam, thay vao dé 1a
su xam 1an cua cac dam amyloid.

Két lugn: Nhu vay bang ché d6 an giau chat béo trong 8 tuan két hop véi
tiém STZ lidu 100mg/kg, chung t6i dd gay dugc mé hinh DTD typ 2 trén chuot
nhét tring. Chudt cé cac dic diém béo phi, khang insulin, ndng d6 glucose mau
tang, roi loan lipid méau, c6 ton thuong vi thé 1a thoai hda ma té bao gan va
thoai hoa dao tuy, phi hop dé danh gia tac dung duoc ly cua cac ché pham thir.
4.2.2.2. Tdc dung ha glucose mdu ciia Andiabet trén chugt nhit tring gdy
dai thao duwong typ 2

Trén chudt nhat gay DTD typ 2, sau 1 tuan ubng thudc thir, Andiabet liéu
0,68 g/kg/ngay va lidu 2 g/kg/ngay da gy ha glucose mau lan luot 23,9% va
35,6% so vai 16 chiing bénh (p < 0,05 va p < 0,01). Sau 2 tuan udng thudc thtr,
Andiabet lidu 1 g va 2 g/kg/ ngay c6 tac dung ha glucose méu téi da ~36% so
Vi 16 chizng bénh, sy khac biét co ¥ nghia théng ké vai p < 0,01 (bang 3.10)
va cao hon murc ha glucose mau cua gliclazid 80 mg/kg/ngay. Gliclazid la thudc
kich thich té bao p dao tuy tiét insulin dé 1am giam ndng do glucose méu: sau
1 tuan muc ha 14 22,9% va sau 2 tuan mac ha 1a 24,8%, su khac biét co y nghia
so vai 16 chirng bénh (p < 0,05 va p <0,01).

Andiabet liéu 1g/kg/ngay 1a liéu trung gian méi duoc b sung trong thi
nghiém nay vi: khi thtr tic dung ha glucose méu trén chudt nhat trang binh
thuong, chung toi da sir dung 2 mac lidu: Andiabet lidu 0,68 g/kg/ngay la liéu
tuong duong liéu ¢6 tac dung trén 1am sang va Andiabet liéu 2 g/kg/ngay la liéu
gap 3 lan lidu cd tac dung trén 1am sang, nhung két qua tir bang 3.10 cho thay
Andiabet ca 2 muc liéu déu thé hién tac dung ha glucose mau kém trén chuot

nhat trang binh thuong, trong d6 Andiabet liéu 0,68 g/kg/ngay gay ha glucose



107

maéu 1a 14,3% sy khac biét chua c6 ¥ nghia thdng ké (p > 0,05). Mat khéc, két
qua nghién ctu vé doc tinh cap cho biét liéu dung nap téi da ctia Andiabet 1a
44,25 g/kg va liéu Andiabet duoc dé xuat udng thir trén ngudi tir 0,45 g/kg — 4,4
g/kg/ngay (trong khoang 1/100-1/10 liéu dung nap tbi da). Ham lwong dugc cht
c6 trong 01 vién nang cing Andiabet 1a 533mg (gom 200 mg Bang ling nudc,
200 mg Giao c6 lam va 133 mg Tri mau). Suy ra lidu dung tdi da trén nguoi 1a
8 vién/ngay, ngoai suy ra lidu trén chudt nhit trang 1a 1g/kg/ngay (tinh hé sé
ngoai suy trén chudt nhat 1 12 va nguoi truong thanh khoang 50 kg). Piéu dang
chi y & day 1a Andiabet liéu 1g/kg/ngay khong thé hién rd tac dung ha glucose
maéu sau 1 tuan udng ché pham thir, nhung sau 2 tuan lai gay ha glucose mau rat
t6t, mac ha tai 35,6% vai p < 0,01 so voi 16 chung bénh. Mic du da ra soat,
kiém tra, loai bo cac sai s6 6 thé gap trong nghién ciru, nhung ching tdi ciing
chua 1y giai duoc vi sao Andiabet lidu 1g/kg/ngay sau 1 tuan chwa thé hién tac
dung ha glucose mau ré ma sau 2 tuan uong ché pham thir lai biéu hién tac dung
ha glucose mau rat tot.

Trén thyc té, ddi véi bénh nhan BDTD typ 2 ¢6 rdi loan tiét insulin, khang
insulin va roi loan chuyén hoéa lipid thi dé cai thién tinh trang nay bénh nhan
thuong phai dung thudc trong thoi gian dai. Bén canh d6 cac thudc c6 ngudn
goc thao duoc cling thé hién tac dung cham hon so véi cac thube 6 nguon goc
tong hop hoa duoc. Nhung doi véi chudt gdy DT bang STZ, nong do glucose
méu thudng chi 6n dinh sau khi tiém STZ 72 gid va kéo dai trong khoang 10 -
14 ngay sau d6 [54], c6 nghién ciu cho rang thoi gian nay chi tr 8 - 10 ngay.
Pay ciing 1a thoi gian thich hop dé thir tac dung duoc ly cua thube [54]. Vi thé,
trong nghién ctru nay thoi gian lya chon cho chudt udng ché pham thir Andiabet
la 2 tuan. C6 thé do STZ 100mg/kg chi gay ton thuong nhe dao tuy nén sau thoi
gian 2 tuan nay tuy chudt c6 kha nang phuc hdi va diéu chinh lai nong do glucose

mau. Ttr két qua caa nghién cau nay, nhan thay Andiabet liéu 1g/kg/ngay cd tac



108

dung ha glucose mau tt hon lidu 0,68 g/kg/ngay sau 2 tuan diéu tri nén ching
t6i lwa chon 2 muc lidu 1g/kg/ngay va 2g/kg/ngay cho thi nghiém tiép theo.

Mtrc ha glucose mau trong nghién ctru nay tuong duong mirc ha glucose
méu cta Giao c6 lam liéu 1000 mg/kg/ngay trong nghién ciu caa Pao Vin Phan
[136]. Trong nghién ciu cia Phung Thanh Huong, dich chiét 1a Bang lang nudc
liu 10 g/kg/ngay, cho chudt cong DTD typ 2 udng lién tuc trong 20 ngay da
lam ha glucose mau ~ 20% so vai 16 chung (p < 0,05) [66]. Con Hong H cho
biét dich chiét I Bang lang nudc chira 1% acid corosolic, sau khi cho chudt nhét
DTP typ 2 ty phat chung C57BLKsJ ubng trong 4 tuan da lam ha glucose mau
26% [4]. Con Pham Hitu Dién nhan thay Giao cb lam liéu 500mg/kg/ngay va
licu 1000mg/kg/ngay c6 tac dung ha glucose mau trén chudt nhat gay BTD typ
2, muc ha tuong tng 1a 22% va 36% [146]. Nguyén Trong Thong nghién ctau
Vinabetes (gdm GCL+ BLN+TM) trén chuot cong trang gy DTD typ 2, liéu 3
g/kg/ngay trong 2 tuan, cho két qua néng do glucose mau giam 44% [49].
Vinabetes cd cung cdng thic két hop, nhung lai ¢ tac dung ha glucose mau
manh hon Andiabet c6 thé do: (1) liéu cao hon: Vinabetes liéu 3 g/kg/ngay trén
chuot céng trang twong duong liéu 6 g/kg/ngay trén chudt nhat trang, tic 12 gap
6-7 1an lidu dung trén 1am sang cua Andiabet. (2) dang bao ché khéc: Vinabetes
la dang cao nudc bao ché trong phong thi nghiém, con Andiabet la dang vién
nang cting bao ché theo quy trinh céng nghiép; (3) dap tng trén chudt cong khac
véi dap Gng trén chudt nhat. Nhu vay Andiabet (dang két hop cua 3 loai duoc
licu GCL, BLN va TM) c6 tac dung ha glucose mau cao hon va liéu thap hon so
véi dung riéng ré tung duoc liéu.
4.2.2.3. Tdc dung hq lipid mdu ciia Andiabet trén chudt nhdt gay ddi thdo
dwong typ 2.

Binh thuong insulin ¢é vai trd hoat hda enzyme lipoprotein lipase chuyén

VLDL-C thanh céc acid béo du try trong mé ma. Mat khac, insulin ciling GC
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ché sy thiry phan chit béo trong mé md, do tc ché enzyme lipase noi bao (HSL:
Hormon-sensitive lipase) xuc tac phan tng thuy phéan triglycerides, nén lam
giam luong acid béo tu do trong huyét thanh [10], [155]. Vi vay, & bénh nhan
DTD typ 2 c6 su thiéu hut insulin va khang insulin, ddn dén giam hoat dong
ctia enzyme lipoprotein lipase (LL) trong md m& (va co), két qua 1a giam su
phan huy lipoprotein, lam ting ndng 46 VLDL-C. Bong thoi, do cac té bao ma
khang isulin, tic 1a khang lai téc dung tc ché thuy phan lipid caa insulin; su
khang nay 1am enzym lipase (HSL) duogc hoat hoa, ting phan giai chat béo dan
dén lam ting nong do cac acid béo tu do va glycerol trong huyét thanh. Do do,
cac acid béo tu do canh tranh véi glucose dé di vao cac qua trinh B oxi hod, gay
ratich tu acetyl CoA. Acetyl CoA khong di vao chu trinh tricarboxylic ma duoc
chuyén thanh cholesterol va thé ceton. Pong thoi khi luong acid béo tu do tai
gan tang cao, ching dugc este hoda thanh triglycerides va phospholipids va dugc
tiét ra dudi dang cac lipoprotein mat do rat thap (VLDL-C) hoic thé ceton. Nhu
vay, tang triglycerid rd rét, kém theo giam HDL-C c6 lién quan dén ching béo
phi, xay ra & nhiéu bénh nhan DTD typ 2 (hinh 4.1) [156], [160].
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T6m lai, réi loan chuyén hoa lipid dic trung trong DTD typ 2 1a ting
tong hop acid béo va triglycerid trong gan, ting cholesterol toan phan, giam
HDL-C va xuét hién cac phan tir VLDL-C ning va nho trong huyét twong. Thuc
té trong nghién ctru ndy, bang ché do in giau chat béo két hop tiém STZ liéu
thap chung t6i da tao ra nhitng chudét BTD typ 2 ¢4 rdi loan lipid 16 dé danh gia
anh huong cua ché pham thir Andiabet trén mé hinh d6. Bang 3.10 cho thay:
chudt 16 chizng bénh ¢ ndng do6 cholesterol, triglyceride va LDL-C huyét thanh
tang cao rd rét (p < 0,001) so véi 16 ching sinh hoc (chudt an ché d6 binh
thuong, khong tiém STZ). Trong co ché bénh sinh caa DTD typ 2, ¢ sy tuong
quan dang ké gitta khang insulin voi kha ning thu nap glucose, ndng do insulin
huyét thanh, toc do bai tiét VLDL-triglyceride va nong do triglyceride huyét
thanh [156]. Do d6, nhitng thudc diéu tri DTD typ 2 nao cé tac dung diéu chinh
cac rdi loan lipid, s& gop phan giam tinh khang insulin, giam néng d6 glucose
mau, nang cao hiéu qua diéu tri DTP.

Nghién ctru nay ciing nhan thay: sau khi ung lién tuc 2 tuan Andiabet &
tat ca cac muc liéu da 1am ha ndng @6 LDL-C va lam ting ndng d6 HDL-C mot
cach rd rét so voi 16 chiing bénh, su khéc biét co y nghia thong ké (p < 0,01 va
p < 0,001), trong khi d6 16 udng gliclazid 80mg/kg/ngay khong lam thay doi
nong d6 LDL-C va HDL-C so vai 16 ching bénh (p > 0,05). Ngoai ra, Andiabet
liu 2g/kg/ngay udng lién tuc trong 2 tuan da lam giam ndng do cholesterol
toan phan 12 16,1% va ndng do triglycerid huyét thanh 12 30,3% so véi 16 chiing
bénh (p <0,01) (bang 3.10). nhung Andiabet liéu thap 0,68 va 1 g/kg/ngay chua
lam ha ndng do cholesterol toan phan va triglycerid huyét thanh c6 y nghia sau
2 tuan diéu tri. CO thé ly giai 1a thoi gian cho chudt udng ché pham thir con
ngan. Vinabetes (dang cao mém, cé cling cong thirc két hop nhu Andiabet) sau
2 tuan udng thudc lién tuc ciing chua thé hién duoc tac dung ha lipid méu [48].

Ngay ca nhitng thudc y hoc hién dai diéu tri rdi loan lipid méu hiéu qua nhu



111

nhom Statin ciing can thoi gian ti thiéu 4 tuan mai thé hién tac dung [161].
Chinh vi thé, khi nghién ctru tac dung ha lipid mau cua tirng loai dugc liéu, trén
dong vat thuc nghiém, cac tac gia ciing thiét ké thoi gian diéu tri twong d6i dai:
Suzuki va CS cho chudt nhat cai béo phi KK-Ay/Ta Jcl an thirc an chira 5%
dich chiét nudc 14 Bang ling nuéc trong 12 tuan [162]. Kimura Y va CS di
nghién ciru tc dung ha lipid mau caa Giao ¢6 lam trén chudt cong Wistar duoc
nudi bang ché do an giau chat béo va lugng dudng cao trong 7 tuan [108]. Con
Jang Y.J gay béo cho chudt cong bang ché d6 an giau lipid, sau d6 chudt dugc
diéu tri bang dich chiét toan phan cia Giao c6 lam trong 4 tuan [122]. Giao ¢6
lam ciing da dugc thir nghiém 1am sang trén bénh nhan BTD typ 2, thoi gian
thar nghiém trong cac nghién cau déu kéo dai 2 thang tré 1én [108]. Két qua thu
duoc tir cac nghién ctu riéng ré trén tung loai duoc liéu ciing cho thay: Bang
lang nudc, Giao ¢d lam va Tri mau ré déu cé tac dung ha lipid méau kha tét,
nong do cholesterol toan phan, triglycerid huyét thanh va LDL giam, HDL tang,
tuong ty nhu két qua trong nghién ciu ndy. Nhitng thanh phan chinh cé hoat
tinh ha lipid mau da duoc bao céo la cac saponin, con goi la cac gypenosids
trong Giao co lam, acid corosolic trong Bang liang nudc va MF trong Tri mau
[108].

4.2.2.4. Thay déi mé bénh hoc gan, tuy chudt ciia vién Andiabet trén chudt
nhdt ddi thdo dwong typ 2.

Vé gan: mic du sau 2 tuan diéu tri can niang gan 16 uéng Andiabet khéng
giam so véi 16 chting bénh, nhung khong thay ton thuong vé mat dai thé (bang
3.11; hinh 3.3). Qua két qua giai phau bénh vi thé, ching tdi nhan thay su bién
dbi tich cuc vé mat cau tric gan, tinh trang thodi héa m& cua cac té bao gan
duogc cai thién so voi 16 chiing bénh. L6 gliclazid liéu 80mg/kg thi 1/3 mau
bénh pham gan cé cau tric gan nhu binh thudng va 2/3 mau chi c6 tinh trang

thoi h6a md nhe. Con ¢ cac 16 diéu tri bang Andiabet cac liéu 0,68; 1 va 2
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g/kg/ngay cac mau bénh pham gan cd tinh trang thoai héa m& nhe va vira, giam
han so véi 16 ching bénh c6 100% mau bénh pham thoi hda nang (bang 3.14).
Tinh trang tho&i h6a ma té bao gan cua céc chudt 16 chung bénh, c6 thé giai
thich 1a do chuét dugc gdy BDTD typ 2 c6 khang insulin, réi loan lipid mau nén
lam giam thanh thai lipoprotein va ting luong acid béo tu do vao gan, ting tong
hop triglyceride. Triglycerid c6 thé ling dong ¢ gan gay thoai ha m& va khang
insulin & gan, ling dong & co gay khang insulin co, ling dong & té bao P cua
dao tuy 12 nguyén nhan 1am giam kha nang tiét insulin [13]. Cai thién duoc tinh
trang nay co thé do diéu tri bang Andiabet di cai thién duoc tinh trang khang
insulin, 1am giam ndong do cholesterol, triglyceride huyét thanh, giam ling dong
triglyceride ¢ gan.

Vé tuy: quan sat dai thé, chiing t6i khong phat hién thay ton thuong tuy
cua tat ca cac 16 chudt. Can nang tuy chudt sau 2 tuan udng thude ciing khong
khéac biét so véi 16 chiing bénh (bang 3.13). Trén két qua vi thé, ca 16 uong
gliclazid 80 mg/kg va 16 uéng Andiabet déu twong ty nhau: 1/3 mau bénh pham
c6 cau trdc gan nhu binh thudng. Con trén tiéu ban tuy chudt udng Andiabet, cac
dao tuy thoai hoa nhe, giam nhe vé mat d6 va kich thudce, nhung tinh trang dao
tuy duoc cai thién, khdng thoéi héa nang né va teo nho nhu 16 chiing bénh (bang
3.15). Nhu vay c6 thé khang dinh tinh trang tuy bat dau duogc cai thién so voi 16
chang bénh, tac dung nay c6 thé giai thich do sy cai thién tinh trang khéang
insulin, qua d6 lam giam ganh ning cho tuy, gilp tuy dan phuc héi. Khi cau tric
tuy phuc héi, lugng insulin sé& tang 1én, diéu chinh nong d6 glucose mau vé trang
thai binh thuong.

Nhu vay, tac dung tot trén nong do glucose mau va nong do lipid mau
cta vién Andiabet d3 duoc thé hién chan thuc qua hinh anh dai thé va vi thé
gan, tuy cua cac 16 chudt uéng Andiabet. Tom lai, nghién ctru nay da chang

minh duoc Andiabet c6 kha ning cai thién cac théng sé sinh hoa caa qué trinh
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chuyén hoa glucose va lipid, ngan ngira su phat trién gan nhiém md ¢ chuot
nhit gdy DTD typ 2 sau 2 tuan udng Andiabet.

4.2.3. Vé kha niing e ché dung nap glucose ciia vién Andiabet sau udng
glucose/sucrose/ tinh bt trén chudt nhit tring binh thwong va chudt giy
dai thao dwong typ 2.

4.2.3.1. Vé mo hinh.

Glucose ngoai sinh 1a mét trong nhitng ngudn quan trong nhat cung cap
glucose cho co thé. Ngudn ning luong nay dwoc cung cap thong qua luong
glucid c6 chira trong thic an. Thic an chia glucid caa ngudi bao gom tinh bot,
glycogen, cellulose, disaccharid va cac monosaccharid. Ngoai trir cellulose, cac
glucid duoc cac enzyme dic hiéu trong dich tiéu hoa thiy phan dé tao ra cac
san pham cudi cung 1a cic monosaccarid dé dé& dang hap thu vao mau [154].
Sau khi vao duong tiéu hoa, cac polysaccharide (tinh bot) duwoc phan cat thanh
cac oligosaccharid (vi du: sucrose, maltose, lactose) boi cac enzyme tiéu hoa
trong nudc bot cling véi enzyme a-amylase cua tuyén tuy tiét ra. Sau do, cac
saccharide ndy duoc tiéu hoa tiép thanh cac monosaccharid (vi du: glucose,
fructose, galactose) c6 thé hap thu vao mau boi enzyme a-glucosidase trong
diém ban chai cua niém mac rudt. Chi ¢ glucose méi duoc van chuyén tich
cuc qua niém mac rudt di vao mau va dugc van chuyén dén céc té bao biéu méo
trong co thé. Khi nong do glucose mau ting s& kich thich té bao p dao tuy tiét
insulin 1am tdng thu nap glucose tir mau vao trong té bao [163]. O nhitng nguoi
mac bénh DTD, cd sy thiéu hut insulin va/hoac giam hoat dong cua insulin thi
kha ning kich thich dung nap glucose tir mau vao té bao cua insulin bi suy giam
[164]. Do d6, sau mot bira an gidu carbohydrate thi kha nang kiém soat duong
huyét on dinh rat khé khan vi co thé da giam dap Gng véi insulin duoc giai
phong ra. Diéu ndy dan dén tich liy glucose trong mau va dan dén tinh trang

tang glucose mau sau an ¢ bénh nhan BDTD [164].
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Viéc kiém soat ting glucose mau sau dn c6 thé dat dugc bang céch tac
dong dén cac qué trinh sinh 1y: (1) 1am cham qué trinh tiéu hoa cac carbohydrate
thanh cac monosaccharid bang viéc &c ché cac enzyme phan hay carbohydrate.
Néu qué trinh nay dién ra cham thi s& 1am cham qua trinh hap thu glucose tur
rudt vao mau, tir 6 han ché su tang dinh glucose mau sau an. (2) ting cudng
hap thu cac monosaccarid tir niém mac rudt vao mau nho cac chat van chuyén
glucose tai rudt non. (3) kich thich bai tiét insulin tir té bao p dao tuy va ting
dap tng cua receptor insulin lam ting dung nap gluocse tir mau vao trong té
bao [165].

Do d6, ¢ danh gia kha ning kiém soat ting glucose mau sau an cia Vién
Andiabet, chiing tdi tién hanh cé4c test dung nap glucose, dung nap sucrose va
dung nap tinh bot trén chudt nhat trang binh thuong va chudt nhat gay BTD typ
2. Do dic diém tiéu hoa va hap thu cua cac glucid nay tai rudt non khac nhau
nén cac test dung nap glucose, sucrose, tinh bot dugc dung vaéi y nghia khac
nhau. Test dung nap glucose 1a mot test duoc st dung dé danh gia su dap ung
cua receptor insulin véi su ting glucose ngoai sinh, gian tiép danh gia tinh trang
khang insulin [166]. Test nay thuong dugc st dung trén ldm sang va trong cac
nghién ctru dé chan doan bénh dai thao duong, danh gia tinh trang khang
insulin, suy giam chirc niang cua té bao p dao tuy. Pac biét day 1a test duy nhat
dugc dung dé xac dinh dugc tinh trang réi loan dung nap glucose [167]. Khac
véi glucose, tinh bot dudi tAc dung cta enzym a-amylase sé bi thuy phan thanh
cac oligosaccharid, sau d6 nho enzym a-glucosidase, cac oligosaccharid ma
cha yéu 1a cac disaccharid s& bj thay phan dén san pham cubi cting cé thé hap
thu dugc 13 cac monosaccharid. Sau d6 cac monosaccharid nay duoc hap thu
s& 1am tang nong do glucose mau sau an. Ngudi ta dd ching minh rang hoat
dong cua a-amylase tuyén tuy & trong rudt non twong quan véi Sy gia ting nong

d6 glucose sau bira an. Do d6 lam cham qua trinh tiéu hoa tinh bot bang cach
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rc ché cac enzym nhu a-amylase s& doéng mot vai trd quan trong trong viéc
kiém soat bénh DTD. Vi vay, test dung nap tinh bot duoc sir dung dé danh gia
anh huong caa thudc thir 18n hoat dong ciia enzyme a-amylase va a-glucosidase
do vai tro tiéu hoa tinh bot cia 2 enzyme nay. Puong sucrose ciing la mot
disaccharid, dudi tac dung cua enzym a-glucosidase (sucrase) s€ bi thuy phan
thanh glucose va fructose. Vi thé, e ché enzym a-glucosidase s& 1am giam hap
thu glucose, 1am giam ndng d6 glucose mau sau an. Nén test dung nap sucrose
dugc dung dé danh gia su anh huong caa thudc thir 16n enzyme o-glucosidase
do vai tro tiéu hoa sucrose ctia enzyme nay tai rudt non.

Dua trén co sé thudc c6 tac dung @c ché hip thu glucose sau an s& lam
ha glucose mau so vai 16 chung, dé danh gia kha nang tc ché ting glucose mau
sau an ciia vién andiabet, chung t6i da thuc hién dong thoi ca 3 test dung nap
glucose, sucrose va tinh bot theo dudng udng trén chudt nhat tring binh thuong
va chudt nhiat trang gdy DTD typ 2. M6 hinh nay dén nay chua dugc trién khai
tai cac phong thi nghiém trong nudc.

Trong nghién ctu ndy, bén canh viéc so sanh véi 16 chieng tring (6 nhém
chudt binh thuong) va 16 chizng bénh (6 nhém chudt gay DT typ 2) chi uong
nudc cat, chung t6i da chon 2 thudc dé lam ddi chung (chung duwong) 1a
acarbose 14 mg/kg/ngay va metformin 250mg/kg/ngay.

Acarbose 1a mot tetrasacharide chong dai thao duong, véi co ché tac
dung &c ché enzym a-glucosidase & té bao biéu md niém mac rudt non lam
cham tiéu hoa va hap thu carbohydrate, dic biét 1a sucrose. Két qua 1a glucose
mau tang cham hon sau khi an, gidm nguy co tang glucose mau ma khong kich
thich bai tiét insulin & ngudi DTD khong phu thudc insulin [168]. Véi co ché
tac dung nhu vay va dya trén nhiéu nghién ciru khac nhau, acarbose voi mic
lidu 14 mg/kg/ngay phl hop dé duoc lua chon lam thube dbi ching trong

nghién ctru dé dénh gia kha nang uc ché ting glucose mau cua thude thir sau
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khi cho chudt ubng méot lugng glucose, sucrose va tinh bot.

Metformin 14 thudc chdng ting glucose méau (antihyperglycemia), khong
gay HGM (hypoglycemia) tham chi ¢ liéu cao, khong kich thich giai phéng
insulin tir tuyén tuy. Thudc tac dung chii yéu ngoai tuy. Thudc 1am ting nhay
cam insulin & gan va cac md ngoai vi (co xuong, t& bao md), 1am giam nong
d6 glucose mau ca luc doi va sau bira an. Metformin lam giam san xuat 25-40%
glucose & nhitng bénh nhan BDTD typ 2 do lam giam tan tao glucose ¢ gan. Mac
di e ché qué trinh tan tao glucose dugc xem 1a vai tro chinh cua metformin,
nhung cac dit liéu 1am sang cho thay metformin lam ting van chuyén glucose
VA0 tat ca ciac mo trong co thé théng qua vai trd cua insulin va ting st dung
glucose 20-50%. Metformin lam cham qua trinh hap thu glucose & ruot [27],
[28]. V6i co ché tac dung nhu vay va dya trén nhiéu nghién ciu khac nhau,
metformin liéu 250 mg/kg/ngay la pht hop, dugc lua chon 1am thude ddi chang
thir 2 trong nghién ctiu cling Véi acarbose 14mg/kg/ngay, dé danh gia kha ning
trc ché tang glucose mau cua thudc thir sau khi cho chudt uéng mot luong
glucose, sucrose va tinh bot.
4.2.3.2. Khd ning irc ché dung nap glucose ciia Andiabet sau uéng glucose.

Chuang toi tién hanh thi nghiém test DNG trén chudt nhét trang binh
thuong va chudt nhit gay DT typ 2. Co so cua test, nghiém phép dung nap
glucose 1a khi cho 1 lwong 16n duong vao trong co thé, ndng do glucose trong
mau s& tang 1én nhanh chéng. Luc nay hé thdng diéu hoa glucose mau s& duoc
huy dong dé 1am ha glucose mau xubng. Tuyén tuy s& tang bai tiét insulin, gan
tang tong hop glycogen va cac co quan khac (co, to chirc md) ting thu nhap
glucose vao trong té bao, dé nhanh chong ha thap glucose mau. Vi vay & nhiing
co thé binh thuong, nong do glucose mau sé ting cao vot 18n nhanh chong ngay
sau khi udng, dat dinh glucose mau thuong 30 phut sau khi udng va dan tro lai

binh thuong sau khi uéng 120 phdt. Con ¢ nhitng bénh nhan TP hoic ¢6 roi
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loan dung nap glucose (tién DTD) ndng d6 glucose mau sé& ting cao, kéo dai va
sau 120 phut chua tré lai duoc mic glucose mau binh thuong.

Trong test dung nap glucose, acarbose lidu 14 mg/kg/ngay khong wc ché
dinh ting glucose mau PBG va khdng lam giam AUC glucose mau sau udng
glucose 2 g/kg so vai 16 ching ¢ ca 2 nhom chuét binh thuong va chuot gay
DTD typ 2 (p > 0,05). Diéu nay phl hop véi co ché tac dung cua acarbose,
khong anh hudng dén kha niang hap thu glucose sau dn cua co thé. Acarbose da
duoc chuing minh 1 e ché a-glucosidase trong biéu mé niém mac rudt non,
lam giam sy ting glucose mau sau bita an va cai thién su suy giam chuyén hoa
glucose ma khong thiic day bai tiét insulin & bénh nhan DTD typ 2 [28]. Trong
khi d6, metformin 250 mg/kg/ngay da tc ché dinh ting glucose mau: trén chudt
nhat trang binh thuong PBG giam 20,58% (p < 0,05) va trén chudt nhat trang
gay DTD typ 2 thi PBG giam 43% (p < 0,01), ddng thoi 1am giam AUC glucose
mau dén 63% so vai 16 chung bénh (p < 0,001) (bang 3.16 va bang 3.19). Tac
dung ha glucose mau caa metformin thé hién rd trén nhitng chudét DTD typ 2
c6 nong dd glucose mau ting cao, metformin di 1am ha glucose méu rd rét tai
tat ca cac thoi diém sau ubng glucose so véi 16 ching bénh (p < 0,01 va 0,001)
(hinh 3.7). Con trén chudt nhit tring binh thuong, metformin chi 1am ha
glucose mau & thoi diém 30 pht so véi 16 chiing trang (p <0,05) ma khong 1am
ha glucose mau tai c4c thoi diém khac khi nong do glucose mau da giam (hinh
3.4). Két qua nay phi hop véi co ché 1am ting nhay cam véi insulin, ting van
chuyén glucose vao trong té bao caa metformin, nén khdng gay ha glucose mau
& ngudi binh thuong [27]. Bi véi Andiabet lidu 1g va 2g/kg, trén nhom chudt
nhit tring binh thuong, ca 2 16 déu khdng tc ché dinh ting glucose mau va
khong lam giam AUC glucose mau sau 120 phat uéng glucose 2 g/kg can nang
S0 v&i 16 ching tring. Nhung Andiabet & ca 2 muc liéu ¢ hiéu qua rd rét trong

viéc ha dang ké dinh ting glucose mau va giam AUC so véi 16 chiing bénh,
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trén nhom chudt nhit gdy DTD typ 2, tac dung twong tu nhu 16 metformin, su
kh&c biét co ¥ nghia thong ké (p < 0,05 va p < 0,01) (bang 3.19). Cu thé hon,
trong hinh 3.4 trén chudt binh thuong, Andiabet lidu 2 g/kg/ngay chi lam ha
glucose mau ¢ y nghia ¢ thoi diém 120 phut (p < 0,05). Nhung ¢ hinh 3.7 trén
chudt BTD typ 2, ca 2 mic liéu Andiabet déu 1am ha glucose méu rd rét o tat
ca cac thoi diém, twong ddng véi tac dung cia metformin. Biéu nay ching to
Andiabet liéu 1g va 2 g/kg/ngay khong anh huéng dén su hap thu glucose &
rudt trén chudt nhit binh thuong khdng c6 khang insulin va rdi loan bai tiét
insulin. Nhu vay, ché pham tht Andiabet chi c6 tac dung cai thién test dung
nap glucose trong diéu kién n6ng do glucose mau tang cao, trén nhom chuot
gdy PTD typ 2, ching té thuéc co tac dung chéng ting glucose mau
(antihyperglycemia), chir khdng gay ha glucose méau (hypoglycemia).

Kha nang cai thién test dung nap glucose caa Andiabet trén chuot gay
DTP typ 2 c6 thé dugc giai thich 1a do it nhat 1 trong 3 kha ning sau hay céa 3
kha nang sau:

- Andiabet kich thich té bao B tuyén tuy bai tiét insulin va/hoic cai thién chic
nang cua té bao p.

- Andiabet lam tang nhay cam mo dich véi insulin, do d6 tang van Chuyén
gluocse vao co va md md, co ché ¢6 thé gidng nhu cua metformin.

- Andiabet lam tiang tong hop glycogen ¢ gan va/hoic tc ché phan huy
glycogen thanh glucose.

Khi nghién ctru co ché tac dung HGM cua tirng loai thao duoc Bang ling
nuéc, Giao C6 Lam va Tri mAu cAc tac gia ciing da phat hién kha ning cai thién
test dung nap glucose sau uéng cua tieng vi riéng ré trén chudt binh thudng va
chuot DTD va cho thay két qua twong dong trong mot sé nghién cuu.

Nhiéu nghién cau cho thay: dich chiét nuéc néng cua 14 Bang ling nuéc

khong tc ché duoc sy ting glucose mau trong test DNG & chudt cong binh
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thuong [81], va chudt cong DTD sau 12 ngay diéu tri [74]. Acid corosolic
thanh phan chinh c6 tac dung HGM cua Bang ling nudéc, khi udng lidu duy
nhat 10 mg/kg khéng anh huong dén nong do glucose mau ¢ chudt nhat binh
thuong chang ddY sau khi udng glucose 1 g/kg [82]. Nhung trai lai, Fukushima
va cong su (2006) ciing cong bd nghién cau thiét ké chéo, mu dbi, tién hanh
trén 31 nguoi tinh nguyén khoe manh. M&i nguoi duoc udng 1 vién nang chira
10 mg acid corosolic hoic placebo 5 phut trugc khi tién hanh 1am nghiém phap
dung nap glucose. Két qua cho thay acid corosolic lam ting dung nap glucose,
tac dung thé hién ré nhat sau 90 phat udng [103].

Con ddi véi Giao co lam: cac nghién cau déu thdng nhat vé kha ning cai
thién test dung nap glucose ciia Giao c6 lam trén chudt BTD typ 2. Samer
Megalli va cong su (2006) thay dich chiét nudc 90% gypenosid tir Giao ¢6 lam
lidu 250 mg/kg dung theo dudng udng trong 2 thang da cai thién dang ké kha
nang dung nap glucose & chudt cong BTD béo phi Zucker so voi chudt cong
binh thudng trong khoang thoi gian 120 pht sau udng glucose 2 g/kg [115].
Pham Thanh Ky (2010) [116] nghién czu dich chiét con toan phan cua Giao ¢
lam trén chuot gdy DTD bang STZ nhan thay: Trong nghiém phap DNG ¢
chudt nhit trang, liéu uéng 1000 mg/kg da Gc ché sy ting duong huyét téi 55%
(sau 30 phut) va 63% (sau 60 phut) so vai nhém chang va két luan: ngoai co
ché 1am tang tiét insulin, Giao c6 lam c6 thé con lam ting nhay cam cia mo
dich véi insulin. Tuong ty nhu vay, Hung TM va cs (2009) nghién ctu dich
chiét ethanol cua tra Giao c6 lam san xuat tai Viét Nam, di goi v co ché ha
glucose méu l1a do wc ché PTP1B, dan dén 1am ting nhay cam insulin va do d6
cai thién test DNG [118]. K. Yassin, V.T.T.Huyén va cs (2011) nghién cuau
dich chiét 70% ethanol ciia Giao ¢ lam trén chuot céng BTD typ 2 ching GK
nhan thay: liéu 1600mg/kg dich chiét Giao cb lam udng lién tuc trong 3 tuan

cé t&c dung ha glucose mau, cai thién test DNG, giam lugng glycogen gan
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nhung khong anh huéng dén tdng hop glycogen, goi ¥ co ché Giao ¢d lam lam
tang nhay cam véi insulin cia gan do tc ché tan tao glucose [117].

Cac nghién cau vé tac dung ha glucose méau cua Tri Mau cho thay:
Seihin-kanro-to (SK) la hén hop thao dugc chaa than ré tri mau ciing cé kha
nang cai thién test DNG & chudt BTD di truyén KK-Ay, sau khi udng lién tuc
5 tuan [135]. Mangiferin chiét xuat tir than ré Tri mau ciing cai thién test DNG
trén chuot tién DTD [143]. Khi nghién ctu tac dung ha glucose mau cua 8 vi
duoc liéu Viét Nam, Nguyén Khanh Hoa, Pao Vian Phan va cac CS di cho két
qua 2 vi thuoc: Giao C6 Lam, Tri Mau liéu 1000 mg/kg tc ché ting glucose
mau sau khi udng glucose liéu 3g/kg trén chudt nhat tring binh thuong [169].
Niam 2015, Zhenzhong Yang va cs da nghién ciru tac dung chong BTD cuia hon
hop Xiao-Ke-An gom c6 8 loai thao dugc trong d6 ¢6 dich chiét nudc cua than
ré Tri Mau nhan thay hdn hop nay c6 kha ning cai thién tinh trang khang insulin
thong qua test dung nap glucose [52].

Cac két qua nghién ciru nay phi hop véi két qua nghién ctu caa ching
t6i: Andiabet c6 kha ning cai thién test DNG trén chudt cd nong do glucose mau
cao, it thé hién tac dung trén chudt binh thuong, goi y co ché ha glucose mau do
tang nhay cam véi insulin hon 1a co ché kich thich bai tiét insulin tir tuyén tuy.
4.2.3.3. Khd niing irc ché dung nap glucose ciia Andiabet sau uéng sucrose.

Trong test dung nap sucrose, trén chudt binh thudng, néu Andiabet 1g/kg
chua ngan chin duoc su ting glucose mau do udng sucrose liéu 4 g/kg & tat ca
c4c thoi diém, thi sau 1 gid Andiabet 2g/kg da lam ha glucose mau c6 y nghia
so 16 chiing (hinh 3.5). Nhu vay, Andiabet liéu 1g va 2 g/kg/ngay khdng tc ché
duogc dinh ting glucose mau trén chudt nhat trang binh thudng, tuy nhién sau 2
gio udng sucrose liéu 4 g/kg, 16 Andiabet 2g/kg di lam giam AUC glucose mau
c6 ¥ nghia thong ké so véi 16 ching tring 1a 10,52 % (p < 0,05). Trén chudt
nhit gay DTD typ 2, Andiabet 1g/kg chua ¢ ché duoc dinh ting glucose mau,
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tuy PBG giam 21,34 % so vai 16 ching bénh (p > 0,05). Chi c6 Andiabet 2g/kg
trc ché duoc dinh ting glucose mau, PBG giam 22,98 % so vai 16 chung bénh
(p < 0,05). Nhung cudi cung ca 2 liéu Andiabet déu gay ha AUC lan luot la
39,43% va 36,39% co6 ¥ nghia so véi 16 chimng (p < 0.01) (bang 3.20). Thudc
d6i chiéu acarbose 14 mg/kg/ngay thé hién tac dung wc ché tang dinh glucose
méu va 1am giam AUC glucose mau sau 2 gi& dn sucrose lidu 4 g/kg can nang,
trén ca 2 nhdm chudt, mot cach c6 ¥ nghia so vai 16 chang. Trén chudt nhat
tring binh thuong, PBG giam 16,47 % (p < 0,05), AUC giam 10,40 % (p <
0,05). Trén chuét gay BTD typ 2, PBG giam 29,64 % (p < 0,05), AUC giam
47,32 % (p < 0,001). Biéu nay khang dinh vai trd kiém soét su ting nong do
glucose mau sau an sucrose ctia acarbose véi co ché uc ché enzyme a-
glucosidase trong duong tiéu hda. Bén canh do, metformin 250mg/kg/ngay
cling lam ha PBG 23,24% va ha AUC 14,57% trén chudt nhit trang binh thuong
(p < 0,05), con trén chudt gay BDTD typ 2 metformin lam giam PBG 38,74 %
(p < 0,05) va giam manh AUC téi 50,52% (p < 0,001). Nhu vay, trén chuot
DTD typ 2, Andiabet 1g/kg chi gay ha glucose mau mudn tai thoi diém 2 gio
sau udng sucrose (p < 0,001), nhung Andiabet 2g/kg di (¢ ché sy hap thu
glucose rd tai tat ca cac thoi diém, tac dung twong tu nhu cua acarbose 14mg/kg
va metformin 250mg/kg/ngay (hinh 3.8). Biéu nay thé hién tac dung ha glucose
mau phu thuoc liéu cia Andiabet va vai trd kiém soét sy ting nong do glucose
mau sau an sucrose ctia Andiabet c6 thé 12 do uc ché a-glucosidase twong tu
acarbose hay lam tang nhay cam gidng nhu metformin, hay con ¢ co ché nao
thém ngoai 2 co ché nay.
Tong hop két qua tir cac nghién ctiu vé tac dung e ché enzym a-

glucosidase, cai thién test dung nap sucrose va lam ha glucose mau sau an cua
cac duoc liéu Bang lang nudc, Giao ¢b lam va Tri mau cho thay:

Dich chiét 14 Bang ling nuéc c6 tac dung wc ché sucrase (nhan xét cia



122

Suzuki Y [81]), acid corosolic uéng liéu duy nhat 10 mg/kg lam giam muc
glucose méu sau 60 phut udng sucrose 1 g/kg do tac dung &c ché su phan cit
sucrose thanh monosaccarid (theo Shatoshi Takagi [82]). Ho tro cac nghién cau
trong in vivo, cac nghién ctru trén in vitro ciing ching minh dich chiét cua Bang
lang nude cling nhu acid corosolic c6 tac dung tc ché a-glucosidase manh nhat
ICso= 3.53pg/ml [83]. Valoneaic acid dilacton: dan chét polyphenol trong dich
chiét aceton cua la Bang lang nudc uc ché enzyme a-glucosidase, tac dung tc
ché phu thuoc nong @6 hoat chat [71].

Trong mot nghién ciu, Samer Megalli va cong su (2006) nhan thay dich
chiét nudc 90% gypenosid tir Giao ¢ lam lidu 250 mg/kg dung theo dudng uéng
trong 2 thang khong tc ché hoat dong ciia enzyme a-glucosidase trong test dung
nap sucrose trén chudt céng binh thudng va chudt BTD béo phi Zucker, mac du
nghién ctru sau d6 trén in vitro di khang dinh kha ning tc ché enzyme nay cua
Giao c6 lam [115]. Con Fei Yang (2013) nghién ctiu trén in vitro thay dich chiét
methanol cta Giao ¢b lam c6 hoat tinh @c ché a-glucosidase (12,79%) tuong tu
nhu acarbose (13,26%), trong d6 phan doan N-butanol, flavonoid cé kha nang
tic ché a-glucosidase manh hon céc saponin [120].
4.2.3.4. Khd ning vrc ché dung nap glucose ciia Andiabet sau udng tinh bét.

Trong test dung nap tinh bot, trén chudt nhat tring binh thuong, 3 16
acarbose 14mg/kg; metformin 250mg/kg va andiabet 2g/kg ¢ ché duoc dinh
tang glucose mau c6 ¥ nghia so vai 16 chung tring (p < 0,05), nhung van khdng
lam thay d6i AUC glucose mau sau 2 gio ubng tinh bot 6 g/kg, su khac biét
khéng c6 y nghia thdng ké so véi 16 ching trang (p > 0.05) (bang 3.20). Con
trén chuot nhat trang gady BTD typ 2, acarbose 14mg/kg khong wc ché dugc
dinh tang glucose mau, mac du lam giam PBG 33,03 % so véi [6 ching bénh
(p > 0,05), 16 metformin 250mg/kg va Andiabet 2g/kg wc ché dugc dinh ting

glucose mau ¢o ¥ nghia so voi 16 chiing bénh, mac giam PBG lan luot 1a
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37,89% vai metformin (p < 0,01) va 48,08% véi andiabet 2g/kg (p < 0,001).
Nhu vay, Andiabet 2g/kg uc ché dinh ting glucose mau tét hon so voi
metformin 250mg/kg trong test tinh bot trén chudt nhat trang gay DTD typ 2.
Tuy nhién khi so sanh dién tich duéi dudng cong glucose méu sau 2 gior ung
tinh bot 6 g/kg cua cac 16, ta thdy metformin 250mg/kg lam giam AUC manh
nhét 14 52,21% (p < 0,01), sau d6 dén Andiabet 2g/kg lam giam AUC 47,95%
(p < 0,01) rdi dén acarbose 14mg/kg lam giam AUC 37,89% (p < 0,05) so Véi
16 chting bénh. L6 Andiabet 1g/kg khong 1am thay d6i AUC c¢6 ¥ nghia so vai
16 chtng bénh, AUC giam 24,18% (p > 0,05) (bang 3.21). Diéu nay cho thay
Andiabet c6 kha nang cai thién test dung nap tinh bot, phu thudc liéu. Tac dung
ha glucose mau cia Andiabet 2g/kg trong test nay tot hon so voi tac dung cua
acarbose 14mg/kg va metformin 250mg/kg c6 thé goi ¥ kha ning Andiabet c6
tac dung tc ché ting glucose mau sau an, do ¢ ché cac enzym o-glucosidase
va’hoic a-amylase, dan dén kéo dai thoi gian tiéu hoa chung, gay cham su hap
thu glucose vao mau, do d6 lam giam mirc tang nhanh glucose mau sau bira an.
Ngoai ra, Andiabet ciing c0 thé c6 co ché lam ting nhay cam véi insulin, giéng
nhu metformin, 1am tang kha nang van chuyén glucose vao trong té bao dich,
lam giam dinh tang glucose mau sau an va giam AUC.

Két qua trén cua Andiabet ph hop voi két qua nghién ciru trude day cua
Suzuki Y [81]: dich chiét nudc ndng 14 Bang ling nude da dugc chitng minh
c6 tac dung tc ché duoc su ting glucose mau khi cho chudt cong udng tinh bot
va co ché 1a do tc ché tac dung cua cac enzyme thay phan nhu a-amylase,
glucoamylase, isomaltase, maltase va sucrose.

TOm lai rat nhiéu nghién ciru da thuc hién riéng ré céac test dung nap
glucose va/hoac dung nap sucrose va/hoac dung nap tinh bot trén cac nhom
chudt nhét binh thudng va/hodc chudt gay DTD, cac test d6 ciing duoc thuc

hién riéng r& trén tirng loai dugc lidu. Két qua caa cac nghién ciru d6 cho thay:
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Bang ling nudc, Giao co Lam va Tri mau cd kha ning cai thién test dung nap
glucose, dung nap sucrose va dung nap tinh bt trén chudt cé nong do glucose
mau cao. Cac co ché ha glucose mau dugc ghi nhan 1a e ché ting glucose mau
sau an do tc ché cac enzym thuy phan polysaccharid, ting nhay cam insulin,
tang van chuyén glucose vao trong té bao, ting chuyén hoa glucose, phi hop
véi nhan dinh cua chang tdi trong nghién curu nay.

4.2.4. Anh hwéng ciia Andiabet dén mirc khang insulin ciia chut giy PTD
typ 2.

Khang insulin dugc xac dinh la giam d6 nhay va/hoac giam dap g voi
c4c tac dung trén chuyén hda cua insulin. Panh gia tinh khang insulin trong cac
mo hinh déng vat gam nham cung cép cai nhin siu hon vé co ché bénh sinh cua
DPTP typ 2 va hoi chung chuyén hoa [170]. Quy trinh lya chon nhiing test danh
gia chuyén hoa glucose trén chudt cé thé thuc hién theo cac bude sau: Budc
dau tién 1a thue hién cac xét nghiém sang loc so cap. Xét nghiém sang loc don
gian nhat 1a do nong do glucose mau va/hoac insulin huyét thanh. Test sang loc
tiép theo 14 test dung nap glucose (GTT), dé gian tiép danh gia muc d6 khang
insulin va/hosc test dung nap insulin (ITT) c6 thé dugc thyc hién thém. Sau do,
néu kha ning dung nap glucose duoc cai thién, do cai thién tac dung cua insulin,
thi “kep insulin dang glucose” c6 thé dugc tién hanh dé kiém tra gia thuyét nay.
K§ thuat nay co thé két hop véi viéc truyén cac déng vi glucose phong xa dé
xac dinh mac d6 nhay cam cuaa ting co quan véi insulin [170].

Test dung nap glucose 1a 1 md hinh gian tiép danh gia mtc d6 khang
insulin trong toan bo co thé. Mic du phuong phap nay dé &p dung, gan giéng
V&i cac qua trinh sinh 1y binh thuong, nhung kha nang dung nap glucose cua
dong vat thi nghiém ngoai tinh khang insulin con chiu anh huéng caa nhiéu
yéu t khac nhur:

- Kha nang tiét insulin ca tuyén tuy: khi dua glucose vao co thé sé kich thich
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tuy ting bai tiét insulin, day 1a han ché 16n nhit cia phuong phép nay.

- Qua trinh tan tao glucose tai gan hay thai trir glucose qua than (khi néng do
glucose mau cao vugt ngudng than, glucose s€ bi thai trir ra ngoai). Hon ntra
test dung nap glucose khong xac dinh dugc mirc d6 nhay cam cua ting co quan
vai insulin.

Ky thuat kep “duy tri glucose 6n dinh - ting insulin mau”
(Hyperinsulinemic- euglycemic clamp), goi tat 12 ki thuat “kep insulin dang
glucose” dugc coi 1a “tiéu chuan vang” dé danh gia mirc do khang insulin, c6 thé
khac phuc cac han ché cua phuong phap gian tiép trén. Kep “insulin dang
glucose” 1a mot phuong phép tiéu chuan tham chiéu dé do 6 nhay cam/khang
insulin & nguoi va dong vat. Tuy nhién, day la mét thu thuat chuyén sau doi hoi
tén thoi gian va phuc tap vé mat ki thuat. O dong vat gam nham, viéc thuc hién
kep “insulin dang glucose” tham chi con khé khin hon & nguoi do kich thudc co
thé nho, tong khdi lugng mau it (~ 2 ml & chudt nhat), han ché lay nhiéu mau
mau, trong luong co thé giam dang ké trudc khi tién hanh kep, cing thang (stress)
do gay mé va/hoic phau thuat va mot loat cac van dé vé ky thuat khac [170].

K thuat “kep insulin dang glucose” dugc thuc hién lan dau tién nam
1979, boi DeFronzo. Trong ky thuat nay, dong vat thi nghiém duoc truyén
insulin lién tuc véi toc d6 hang dinh va & mirc cao, dong thoi truyén dung dich
glucose dé duy tri nong do glucose mau trong giéi han binh thuong [152]. Khi
nong do glucose méu trong gigi han binh thuong, glucose khdng bi thai trir ra
ngoai theo duong tiét niéu (toan bo luong glucose mau sau khi loc qua cau than
s& duoc tai hap thu tro lai mau tai 6ng than nho co ché dong van chuyén véi
ion Na*). Glucose ciing khong bi chuyén héa & gan thanh céac chat chuyén hoa
dé dao thai ra ngoai (¢ gan glucose dugc str dung 1am ning luong phuc vu truc
tiép cho cac hoat dong cua té bao gan, hodc dugc tdng hop thanh glycogen).

Do vay, khi glucose méu ¢ gidi han binh thuong, do thanh thai glucose (hay do
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thanh thai chuyén hoa glucose) phan &nh truc tiép muc d6 dung nap glucose
ctia toan bo cac co quan trong co thé.

Tuy nhién binh thuong khi truyén glucose, glucose méu sé tang kich
thich tuyén tuy tang tiét insulin dé dua glucose mau vé trang thai binh thuong.
Viéc truyén insulin liéu cao cho dong vat thi nghiém nham han ché anh huong
cua insulin noi sinh do ndng do insulin mau cao tc ché tuy san xuat insulin
d6ng thoi e ché gan tan tao glucose. Nhu vay khi dua néng d¢ insulin ting va
duy tri & muc cao, tde do truyén glucose toc do truyén glucose va tée do chuyén
hoa glucose phan anh muac do gan insulin vao cac receptor & md ngoai vi. Muc
d6 nhay cam véi insulin cua tat ca cac mé trong co thé duoc xac dinh thdng
qua kha nang tiéu thu glucose cua co thé trong diéu kién nong do glucose dat
trang thai 6n dinh.

Quy trinh tién hanh ky thuat “kep insulin dang glucose” da dugc md ta
chi tiét trén trang web Vanderbilt MMP (kém theo video) [152]. Tém tat cach
tién hanh thi nghiém nhu sau: dau tién dit catheter (6ng thong tinh mach ¢ va
d6ng mach canh). Mot 6ng thong duoc ludn ¢ dinh vao tinh mach cb bén phai
va 6ng thdng tha 2 dugc ludn ¢b dinh vao dong mach canh trai. Cac dau tu do
cua 2 6ng thong duwoc mé rong va gan ¢b dinh phia sau dau. Sau phau thuat,
chudt duoc nhét riéng ré dé phuc hdi it nhat 5-7 ngay. Theo ddi hang ngay tinh
hinh sirc khoe sau phau thuat caa chudt (gém trong luong, hoat dong, in, udng,
tinh trang lanh vét thuong). Phau thuat coi 1 that bai néu sau 5 ngay, trong
luong chuot giam > 15 % & nhitng con chudt béo phi va > 10 % & nhitng con
chudt 16 ching (chudt binh thuong), chi sé ndy dwoc sir dung nhu mot tidu
chuan loai trir. Sau phau thuat khoang 5 -7 ngay, tién hanh ki thuat “kep insulin
dang glucose” trong 2 gio, trén chudt cdng/nhat tinh, khdng bi ¢ dinh (troi,
budc) va khdng gady mé. Chudt da duoc nhin an qua dém (18 giod) hoac da duoc

nhin in trong 6 gi. Pau dng thdng ludn vao tinh mach ¢é dugc ndi véi mot Y
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connector, trong d6 1 dudng dé truyén insulin lién tuc véi ndng do cao va hang
dinh, mot duong truyén glucose, dugc diéu chinh dinh ky dé “kep” duy tri nong
d6 glucose mau & trang thai 6n dinh. Cac mau mau dugc thu thap 10 phat/lan
qua dau dng théng ludn vao dong mach canh.

K§ thuat “kep insulin dang glucose” di duoc nhiéu tac gia trén thé gigi
ap dung, tuy nhién tai Viét Nam méi c6 tac gia DS Thi Nguyét Qué cong bd
viéc sir dung md hinh nay trén chuét cdng trang gay khang insulin bang ché do
an giau chat béo [47]. Cac budc co ban tién hanh thi nghiém duoc tom tat nhu
sau: Chudt cong khang insulin duoc nhin déi 10-12 gid truéc khi tién hanh thi
nghiém va duoc gay mé bang thiopental va xylazin (liéu twong ung 1a 40 mg/kg
va 40mg/kg can nang). Boc 19 tinh mach dui, dat catheter, mot bén dui truyén
insulin va mot bén dui truyén glucose. Tiém mang bung insulin cho chudt liéu
30 Ul/kg. Sau 30 phut, truyén insulin véi liéu 2,5mU/kg/phat. Duy tri tbc do
truyén insulin khong d6i trong subt qua trinh tién hanh thi nghiém dong thoi
truyén glucose mau va diéu chinh tdc do truyén glucose dé nong do glucose
mau nam trong khoang 4,5 — 6 mmol/L (dinh lwong glucose mau 5 phit/lan dé
lam co sé diéu chinh téc do truyén glucose). Chudt duge sudi am 30 phut trudc
khi truyén va trong sudt qua trinh truyén dich dé tranh ha nhiét do. Khi ndng
d6 glucose di on dinh (thoi diém t = 0 phut), tiép tuc truyén glucose va insulin
thém 120 ph(t nira. LAy mau chudt vao 4 thoi diém t = 90 - 100 - 110 - 120
phut dé xac dinh d6 thanh thai glucose. Cac mau mau duoc thu thap bang céch
cat 1 cm tir chop dudi chuot [47].

Trong dé tai nay, ky thuat “kep insulin dang glucose” trén chudt nhat
trang gay DTD typ 2, 1a md hinh lan dau tién duoc ching tdi thuc hién trong
diéu kién Viét Nam. Chung t6i cling da cai tién mot s6 ki thuat tién hanh nhu
sau: Thay Vi boc 16 dong mach canh va tinh mach ¢6 2 bén dé dit dng théng cb

dinh thi dng thong duoc ludn vao tinh mach dudi chudt nhat, dé dong thoi
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truyén dung dich insulin va dung dich glucose. Chuét duoc ldy mau & chop
dudi dé do ndng do glucose mau thay cho ldy mau dong mach canh. Chudt duoc
nhin an qua dém (18 gio), rdi mai tién hanh ky thuat “kep insulin ding glucose”
trong 2 gio, thoi gian “kep” dugc rat ngan. Chudt nhdt trong ciii, nhung tinh,
khong gay mé.

Thuc hién md hinh ndy ching téi nhan thiy c6 nhitng wu, nhugc diém sau:
- K¥ thuat “kep insulin dang glucose” trong nghién ciru ndy duogc tién hanh trén
chudt nhit trang gay BTD typ 2 bang ché do an giau chét béo két hop tiém STZ
licu thap voi muc dich danh gia anh huong cia Andiabet trén ciing mé hinh
chudt, twong dong vai md hinh test dung nap glucose di duoc ching toi thuc
hién trudc do, gitip khang dinh két qua gian tiép cua test dung nap glucose. Téac
gia B Thi Nguyét Qué thi thuc hién ki thuat nay trén chudt céng khang insulin
bang ché d6 an giau chat béo [47]. Chudt cong mic du cé kich thudc 16n hon,
khdi lugng mau nhiéu hon, 1dy mau mau dé do nong do glucose va insulin
tuong dbi dé hon so vai & chudt nhat va cac van dé ki thuat d& kho khan hon,
nhung van cho két qua twong tu nhu trén chudt nhat [152]. Tuy nhién, chuot
béo phi, khang insulin bang ché d6 an giau chat béo chua chic di miac PTD
typ 2. Cac nghién cau trén thé gisi thuong sir dung chudt khang insulin DTD
typ 2 do di truyén nhu chudt nhat ob/ob, chudt nhat db/db, chudt cbng Zucker
fa/fa [42].
- Dit dng thong (catheter) vao ddng mach canh va tinh mach c6 cho chudt nhit
duogc chimg minh 13 qua kho khin vé ki thuat. Do cac mach nay cua chudt nhiat
nhé hon nhiéu so chudt cdng va nam khé sau gitta 2 bo co, phau thuat s& gay
dung giap, rach nét to chiic nhiéu va doi hoi nghién ciu vién cé ky thuat tét.
Phau thuat ciing gay stress rat 16n cho chudt hodc con chudt duoc phau thuat
khong dung nap (khdng thich @ng) véi catheter, dan dén chudt bo an va giam

can. Vi vay thoi gian khuyén nghi dé chudt phuc hoi 1a tir 5-7 ngay, diéu nay
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sé lam tang thém thoi gian, cdng stirc va chi phi cho quy trinh thi nghiém. Do
d6, tac gia DS Thi Nguyét Qué gay mé chudt céng va boc 16 2 tinh mach dui
dé dat catheter, mot bén dui truyén insulin va mot bén dui truyén glucose. Con
chung t61, dé don gian hda ky thuat, chiing toi dit 1 catheter vao tinh mach dudi
chudt nhat, truyén déng thoi 2 dung dich insulin va glucose qua mot Y
connector. V& mit giai phau, chay doc theo du6i chudt nhit c6 4 tinh mach kha
16N so véi dudi chudt cdng, nén thuc hién ki thuat dat duong truyén khéa dé va
sau d6 phan dudi gin kim truyén duoc cé dinh ludn vao gid d& ¢ phia dudi,
thuan loi cho viéc 1ay cac mau mau tir chop dudi chudt. Nhu thé chudt tuy bi
cb dinh tai chd, nhung van tinh, khong bi gdy mé, khéng b stress do phau thuat
va thi nghiém c6 thé thuc hién ngay, khdng mat thoi gian phuc hoi.

- Bé giam bot Stress (cing thang), mot s6 nha nghién ciru da thuc hién cac xét
nghiém trén chudt gy mé. Nhung gay mé anh huong dén nhip tim va luu lwong
mau va gy tang duong huyét & chudt, do d6 anh huong dén do nhay cam
insulin. Vi thé, danh gia chuyén hoa glucose ¢ chudt gay mé cho két qua khéng
sinh ly. Boi vay “kep insulin dang glucose” nén dugc thyuc hién & nhiing con
chudt khong bi tréi/budc va co y thire. Nhu vay, nhitng con vat nay it stress hon
va chuyén héa glucose khong bi anh huéng bai viéc st dung dong thoi thube
gay mé [171].

- Ngoai c4c van dé ky thuat néu trén, thoi gian nhin an trudc khi tién hanh thi
nghiém 1a mot van dé can can nhéc than trong bai vi tit ca cac chi sb do luong
duogc trong nghién ciru nay déu phu thudoc vao néng do glucose mau lac doi
va’hoic ndng d6 insulin huyét thanh lac doi dé xac dinh d6 nhay/khang insulin
ctia dong vat thuc nghiém [170]. Trong nghién cau chuyén hoa dién hinh, chuét
thuong duoc nhin an qua dém 14 -18 gio hoac nhin an sang 5-6 gio. Nhin an
qua dém kich thich trang thai di héa & chudt, vi ching tiéu thu chu yéu vao ban

dém. Sau mot d€m nhin an (18 gid) muc glycogen du trix trong gan da duoc
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ching minh 12 gan nhu can kiét, trong khi triglycerid gan cao gép sau lan so
v6i nhin n 4-5 gio. Nhu thé sy san xuat glucose noi sinh bi @c ché hoan toan
so Vi nhin an 5 gio, diéu nay co loi 1a it 1am thay doi duong huyét co sé. Hon
nira, trén chudt C57BL/6J chuyén gen c¢6 su biéu hién qua mic GLUT4 hoic
hexokinase II trong co da cho théy sy nhay cam insulin tang nhanh sau mot
dém nhin an, diéu nay khdng xay ra khi nhin an véi thi gian ngan hon tir 3-5
gio. Do d6, nhin dn qua dém rat hitu ich cho céc nghién cau tap trung vao viéc
st dung glucose (vi du: tac dong Ién sy hap thu glucose cua co) [171]. Vi vay,
chung t6i da chon thoi diém nay dé tién hanh thir nghiém “kep inssulin dang
glucose” cho nghién ctru nay.

- Thoi gian “kep” trong thi nghiém nay duoc rit ngan mot nira so vai thoi gian
“kep” trong thi nghiém cua tac gia B Thi Nguyét Qué. Piéu nay giup chuot
giam stress d6ng thoi nghién cau vién d& mét moi, mat tap trung.

Két qua o hinh 3.10 va 3.11 cho thay: khi nong do glucose mau duoc
duy tri 6n dinh trong khoang tir 7,5- 8.3 mmol/L, thi téc do truyén glucose
(GIR) trong qua trinh kep dugc stir dung nhu mét thude do dé nhay insulin, s&
phan anh luong glucose ngoai sinh can thiét dé duy tri dang glucose, toc do nay
khac nhau gitra nhém chang va cac nhom khang insulin. Nhém ching bénh an
ché d¢ an giau chat béo trong 8 tuan di c6 biéu hién khang insulin, lai duoc
gay DTD typ 2 va khong duoc diéu tri thi tbc d6 truyén glucose la thap nhat,
do nhém nay can it glucose dé duy tri dang glucose mau hon bai vi ching
khong nhay cam véi insulin. Chudt TP typ 2 dugc diéu tri Andiabet 1g va
2g/kg trong 2 tuan cé tdc do truyén glucose cao hon so 16 chtng bénh, nhung
thap hon so v4i chudt binh thuong khong khang insulin, chiing t6 Andiabet c6
kha nang cai thién tinh trang khang insulin cua co thé.

Téng quan tai lidu cho thay co ché khang insulin rat phic tap, tham chi

con nhiéu co ché chua rd rang. Tuy nhién cac nghién ctru déu khang dinh
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nguyén nhan chinh dan dén céc hién tuong nay 1a do yéu té di truyén va mac
phai, trong d6 thira can va béo phi 1a nguyén nhan quan trong nhat [21]. Déi
véi DTD typ 2, & micc d té bao, khang insulin chi yéu do giam sb luong
receptor cua insulin va cac bt thuong trong con dudng truyén tin noi bao cua
insulin (su dan truyén tin hiéu sau khi insulin d& gin vao receptor), trong do
cac dich tac dung quan trong cua céc thudc diéu tri DTD typ 2 trong tuong lai
1a &rc ché protein-tyrosine phosphatase 1B (PTP1B) va lién quan dén vai tro cua
cac acid béo va cac adipokin trong co ché bénh sinh khang insulin dic biét &
bénh nhan thira can, béo phi, hai dich tac dung quan trong khéc cua cac thudc
diéu tri DTD typ 2 di duoc nghién ctu va tng dung trén 1am sang 1a hoat hoa
AMPK va kich thich PPARy. Tuy nhién do vién nang citng Andiabet la dang
cao toan phan, chira nhiéu thanh phan khac nhau, khdng phai 1a mét hoat chat
tinh khiét, nén trong pham vi dé tai nay ching tdi khéng tiép tuc di siu nghién
ctru vé dich tac dung cua Andiabet trén co ché phan tr cua khang insulin.
Nhung tir cac két qua nghién ctiu cia dé tai, c6 thé nhan dinh: Andiabet kha an
toan thdng qua nghién ciu vé doc tinh cap va doc tinh ban truong dién, dong
thoi Andiabet ciing d3 thé hién tdc dung HGM va ha lipid mau tot trén chuot
nhat tring binh thudng va chudt nhat gdy mé hinh DT typ 2. Co ché tic dung
cua Andiabet la do cai thién mic khang insulin va tc ché tang glucose mau sau
an cua chudt nhat gay DT typ 2. Vi thé, cd thé hudng dén st dung Andiabet

nhu mot thudc hd tro diéu tri dai thao duong typ 2.
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KET LUAN

Duéi day 1a mot sb két luan thu duoc tir két qua nghién ctu cua dé tai:
1. V& doc tinh cap va ban truwong dién ciia vién Andiabet.
- Andiabet khong gy doc tinh cip cho chuét nhat khi dung dén lidu 44,25 g/kg.
Khong xac dinh dugc LDsy duong ung cua Andiabet.
- Andiabet khong gy doc tinh ban truong dién trén tho khi cho tho udng liéu
0,21g/kg/ngay va lidu 0.64g/kg/ngay trong 90 ngay lién tuc. T4t ca cac chi sb
theo ddi vé tinh trang chung, can nang, chic ning tao mau, chirc ning gan, mac
d6 huy hoai té bao gan, chirc niang than va md bénh hoc gan, than déu nam
trong gidi han binh thuong, khéng cé su khac biét rd rét so vai 16 ching.
2. Vé tac dung va co ché tac dung ha glucose mau ciia vién Andiabet.
2.1. Vé tic dung ha glucose mdu va ha lipid mdu ciia vién Andiabet.
- Trén chudt nhit trang binh thuong: sau 2 tuan lién tuc udng thudc th,
Andiabet liéu 0,68 g/kg/ngay va 2 g/kg/ngay co tac dung ha glucose méau lan
luot 12 14,3% va 17,1% so véi 16 chang tring (p < 0.05).
- Trén chudt nhat gay DTD typ 2: sau 2 tuan lién tuc ubng thudc thir, Andiabet
& ca 3 muc lidu: 0,68 g/kg/ngay; 1 g/kg/ngay va 2 g/kg/ngay cé tac dung HGM
lan luot 12 9,1%; 35,6% va 19,3% so véi 16 chung bénh (p < 0.01).
- Andiabet & ca 3 mac liéu: 0,68 g/kg/ngay; 1 g/kg/ngay va 2 g/kg/ngay sau khi
cho chudt nhat gy DT typ 2 udng trong 2 tuan lién tuc da lam giam nong do
LDL-C Ian luot 13 36%; 29,88% va 50,61% dong thoi 1am ting nong d6 HDL-
C r6 so vai 16 chung bénh, mirc tang twong tng la: 27,9%; 15,64% va 20,11%
su khac biét co ¥ nghia théng ké (p < 0,01 va p < 0,001). Ngoai ra Andiabet
licu 2 g/kg/ngay udng lién tuc trong 2 tuan lam giam rd nong do Cholesterol
toan phan 1a 16,1% (p < 0,01) va giam triglyceride 1a 30,34% so véi 16 chiing
bénh (p < 0,01).

- Andiabet & ca 3 muc liéu déu cd tac dung cai thién hinh anh dai thé va cau
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trdc vi thé caa gan va tuy chudt dugc gady mé hinh bénh BTD typ 2 khi cho
uéng lién tuc trong 2 tuan.
2.2. Vé co ché tic dung ha glucose mdu ciia vién Andiabet.

Andiabet c6 kha ning tc ché ting glucose mau sau an trén chudt nhat
tring binh thudong va chudt gy DTD typ 2, goi ¥ co ché 1a do e ché enzyme
a-glucosidase va/hoic a-amylase va lam ting nhay cam cua té bao dich, cai
thién tinh khang insulin.

- Andiabet lidu 1g/kg va 2g/kg cd kha nang cai thién test dung nap glucose,
dong thoi co kha niang e ché ting glucose mau sau an do cai thién test dung
nap sucrose va dung nap tinh bot.

- Andiabet liéu 1g/kg va 2g/kg c6 kha ning cai thién tinh khang insulin, duoc
danh gia tryuc tiép thdng qua ky thuat “kep duy tri glucose 6n dinh-ting insulin

29

mau’.
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KIEN NGHI

Tur cac két qua nghién cau thu duoc, dé cd thé hudng dén s dung
Andiabet nhu mét thude hd tro diéu tri dai thao duodng, ching toi dé xuat kién
nghi sau:

Tiép tuc tién hanh cac nghién ctu thir nghiém 1am sang dé danh gia vé

tinh an toan va hiéu qua caa thudc trén bénh nhan DTD typ 2
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