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9 | Muc tiéu nghién ciru:

- Dinh gid dugc tic dung, co ché tic dung ha glucose mau ciia cao toan phan thin ciy chudi
tiéu trén dong vat thyc nghiém.

- Nghién ctru dugc thanh phan héa hoc, dgc tinh cua cao toan phan than ciy chudi tiéu.

- Nghién ctru bao ché duoc thyc pham chirc ning dudi dang vién nang cimg

- Panh gid duoc tdc dung ciia vién nang thuc phdm chirc ning trén bénh nhan dii thdo dudng
typ 2.
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Tém tit ndi dung nghién ciru chinh trong nim 2016:
1. Panh gia dwoc tac dung, co ché tiac dung ha glucose mau ciia cao toan phan thin cay
chudi tiéu trén dong vat thie nghiém
- Panh gia tic dung ha glucose mau ciia cao toan phan than cay chudi tiéu trén chujt PTD
typ 2thwc nghiém.
- Chi s6 danh gia: Nong do6 glucose mau trude va sau diéu tri.
2. Panh gia anh hwéng trén kha ning dung nap glucose cia chugt PTD typ 2.
- Chi tiéu danh gia:
+ Nong do glucose mdu tai cdc thoi diém 0, 30, 60, 90,120 phiit sau khi udng dung dich
glucose;
+ Dién tich dudi duong cong (AUC) dé danh gia mirc 6 dung nap glucose cia chudt cong
trang bi dai thao duong typ 2.
3. Xac dinh dwoc co ché ha glucose méu ciia cao toan phin than cay chubi tiéu
- Trén mé hinh chupt tang glucose mdu thuc nghiém boi STZ
+ Chi tiéu danh gia:
* Néng d0 insulin mdu;
* Hoat 6 G6Pase gan.
- Trén chugt DTD typ 2 thuc nghiém
+ Chi tiéu danh gia:
* Nong d6 glucose mau;
* Nong d6 insulin huyét thanh;
* Hoat 4 G6Pase gan;
* Panh gid muc do hoat h6a AMPK ¢ md dich cua insulin (gan, co, md);
* Panh gid mirc d6 hoat héa ctia IRS1, mdt protein quan trong dbi véi qud trinh; truyén tin hiéu
cua insulin &6 mé dich (gan, co, md);
* Tinh trang dai thé va vi thé mo tuy.
- Trén cdc mé hinh in vitro
+ Tdc dung in vitro trén enzym tinh khiét
* Chi tiéu danh gia:
Trén hoat @6 PTP1B, mdt protein quan trong anh huong dén tic dung cia insulin.
+ Téac dung in vitro trén dong té bao
Diénh gid tic dung in vitro trén biéu hién gen va biéu hién protein ciia mot s6 protein quan
trong (AMPK, ACC, Akt, IRS1, PPARy, GLUT4) trén mot $b dong té bao chuyén biét.
4. Nghién ciru thanh phim héa hoc, dc tinh ciia cao toan phin than cay chubi tiéu.
4.1.Nghién ciru thanh phin héa hoc
- Chiét xuét cic phan doan dlCh chiét dé thu cin phan doan
- Thur tdc dung cta can phan doan trén chudt da gay déi thdo duong bdi STZ 150 mg/kg.
- Xac dinh thanh phén héa hoc va phan lap hoat chét trong phan doan cé tic dung ha
glucose huyét manh nhat
* Chi tiéu danh gia:
+ Su duong tinh cta cdc phan ing héa hoc ddc trung cho timg nhém chat;
+ Céc vét chat tich trén sic ky 16p mong;
+ Sic ky dd trén HPLC véi cOt Restek Ultra C18;
+ Dit liéu phd cong huong tir hat nhan (NMR) va phd khéi lwong phun mit electron (ESI-MS).
Pho khdi (MS) khéi lugng phan tir m/z.
4.2. Djc tinh
*Chi ti€u danh gia
+ Déc tinh cd'p: quan sat cic biéu hién ngo doc cua chudt, dém s chudt chét, tir d6 néu ¢6
chudt chét sé tinh dugc LD 50.
+ Déc tinh bdn truwong dién:
Cho thé ubng lién tiép trong 28 ngay liéu sir dung binh thuong. Theo dbi vé céc chi s hoéa sinh,
thirc an, nuc udng, cin ning cia tho.
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Linh vue nghién ciu®: Khoa hoc Y Dugc
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Muc tiéu kinh té xa hoi cia nhiém vu:

1 Poi véi linh viee KH&CN c6 lién quan

Dé tai g6p phan dao tao va ning cao trinh d6 cling nhu kinh nghiém cho ddi ngii cdn b tham
gia dé tai vé phuong phdp luén va thuc tién trong nghién ctru phit trién thudc chira bénh di tir
duoc lidu mot hudng di dang dwoc Dang va nha nudc rat quan tim

2 Déi véi té chirc chii tri va cdc co sé tng dung két qud nghién ciru

+ Bdi dudong, dao tao can by KHCN: Trong qua trinh thyc hién dé tai, ching t6i dy kién s&
dao tao 01 tién si Duoc hoc, 02 thac si duoc hoc, 03 duge si dai hoc va tao diéu kién cho mot s6
sinh vién va cdn b khac tham gia nghién ctru va lam thuc nghiém khoa hoc.

+ Céc co s tmg dung két qua nghién clru s& c6 co sé khoa hoc dé trién khdi, phét trién san
phim mdi, an toan hiéu qua trong diéu tri d4i thdo dudng trong va ngoai tinh.

3 Déi véi kinh té - xa héi va moi truong 4

+ Céc két qua nghién ctru kha toan dién vé cdy chudi tiéu rat phd bién trén dia ban tinh Hai
Duong néi chung va trén ca nude ndi riéng la co s¢ dé dua vao sir dung trong lam sang cho viéc
diéu tri cdc bénh nhan di thio dudng & trong va ngoai tinh. Ttr ngudn nguyén li¢u phé phdm vo
cling nhiéu, d& kiém s& tao ra dugc ngudn duoc lidu phong phd, san phim thuc pham chtrc nang
vién nang cting s& thuan lgi cho bénh nhan sir dung va gia thanh s& ha hon nhiéu so VOl c4c san
pham ciing loai trén thi truong hién ‘nay, khong nhiing thé nhiing ngudi nong déan trong chubi
tiéu c6 thém thu nhap tir viéc cung cap than cay chudi tiéu sau khi thu hoach qua dé 1am nguyén
lidu san xuét thudc didu tri d4i thdo duong typ 2.

+ D8 tai dugc thyc hién s& gép phan nang cao nhan thirc va ning luc khai thdc, st dung cdc
dugce liéu trong phong va chita bénh n6i chung, phu hop v6i dinh hudng cua chinh phu vé sy
phat trién nén y hoc c6 truyén véi sy hd trg ctua khoa hoc hién dai
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Phwong phap thuc hién:
- Diéu ché miu nghién ciru

Trude khi thu mAu, tién hanh dinh danh khoa hoc, lvu mau tai BO mon Thuc vat, trudng
Pai hoc Duoc Ha Noi

Diéu ché miu nghién ctru: than ciy chudi tiéu duge cit khic nhé sau d6 ép kiét 1y dich,
cit quay chin khong 4p suat giam (160mHg) thu dugc cin, dem sdy cin & 30-40° C, dudi 4p
suat giam, thu dugc cao kho toan phan (goi tit 1a cao toan phan). Cao toan phin duogc hoa tan
bang nude cat theo ty 18 khac nhau va tién hanh thir nghiém [17].

- Phwong phdp ddnh gid tic dung ha glucose mdu ciia cao toan phan thén cdy chuéi

tiéu trén dong vit thuc nghiém

+ Trén chudt nhit tring ting glucose mau thuce nghi¢ém béi STZ
a) Gdy mé hinh ting glucose mdu thuc nghiém: St dung STZ tiém mang bung dung dich
trong dém citrat (pH 4,5) véi lidu 150 mg/kg chudt nhat. 72 gid sau khi tiém STZ, lya chon
chuot c6 glucose mau 16n hon 11,0 mmol/L, 1a chudt tang glucose mau thuc nghiém.
b) Bo tri thi nghi¢m
Chuot ting glucose mdu thuc nghiém dugc cho udng dung dich cao toan phan thin ciy chudi
lién tuc 15 ngdy vé6i cdc lidu khac nhau. Tién hanh so sdnh cing diéu kién véi 16 khong diéu tri,
16 chiing duong gliclazid (20 mg/kg) va 16 chung duong metformin (240 mg/kg).
MO hinh thue nghiém nay dugc dp dung voi céc chi tiéu danh gia 1a:

- Nong do glucose mau;

- Néng d0 insulin huyét thanh;

- Hoat d6 G6Pase gan.

+Trén chudt cong tring giy DTD typ 2 thue nghiém
a) Gdy mo hinh DTD typ 2 thuc nghi¢gm
St dung mo hinh giy DTD thuc nghiém kiéu DTD typ 2 duwa trén ché d6 an giau chét béo két




hop véi STZ lidu thép cua Leelavinothan, Vicker S.P [22], [30]. M6 hinh nay da duoc trién khai
boi mot s tac gid Viét Nam, gém hai budc [3], [4], [10]
Budc 1: Gay khdng insulin bang ché dj an giau chit béo

Chu¢t cong duc trang chua truong thanh c6 cin ndng trung binh 80g dugc nudi bang ché
d6 an giau lipid voi 60% tong s6 calorie ctia khau phan an 1a chat béo duoc tinh theo bang thanh
phan dinh dudng thyc pham Viét Nam cua Vién Dinh Dudng. Tién hanh trong cting diéu kién 1
16 @i chimg 13 chudt binh thuong dugc an ché do an chira 12% tng s6 calo cua khiu phéan an
1a chit béo (bang 3.1). Ca hai 16 chudt dwoc cho an voi hai loai thirc 4n tuong ng trong vong
60 ngay.
Bing 3.1. Thanh phan dinh dwéng trong khiu phan an ciia chuét thi nghi¢m [11].

inh duwdong . T Cac thanh
Loai thrc 4n Carbohydrat | Protein Chat béo phan khéc
Thuc an cia 16 chut thuong 60% 20% 12% 8%
Thitc an giau chat béo 20% 19% 60% 1%

(Ty Ié % tinh theo calorie tong so)

Buwoc 2: Gdy PTD cho chuét da bi khdng insulin

Tiém mang bung dung dich STZ véi liéu 50mg/kg (pha trong dém citrat pH=4,5) cho nhém
chudt dn ché d6 an giau chit béo. Sau 72 gid 1dy mau tinh mach dudi chudt dinh lugng glucose
mau ldc déi cua chudt (chudt da nhin déi 10 gio). Nhitng chudt cé glucose mau trén 11 mmol/L
duoc lua chon la chudt DTD typ 2 thuc nghi¢m.

b) Bé tri thi nghi¢m

+  nh hwéng ciia cao toan phén than cdy chudi tiéu trén chugt cong tring giy DTD
typ 2 thuc nghiém
Chudt DTD typ 2 thuc nghiém dugc cho udng dung dich cao toan phan than ciy chudi lién tuc
15 ngay véi céc lidu khdc nhau. Tién hanh so sdnh ciing diéu kién véi 16 khong diéu tri va 16
ching duong metformin (120 mg/kg).

M0 hinh thuc nghiém nay dugc dp dung véi céc chi tiéu danh gia 1a:

* Nong do glucose méu;

* Nong d6 insulin huyét thanh;

* Hoat do G6Pase gan;

* Panh gid muc do hoat hda AMPK ¢ nhitng mo dich cua insulin (gan, co, mg);

* Panh gid mic d6 hoat héa ciia IRS1, mot protein quan trong ddi véi qud trinh truyén
tin hiéu cda insulin & mo dich (gan, co, mg);

* Tlnh trang dai thé va vi thé mo tuy.

+  nh hwéng ciia cao toan phan than cdy chudi tiéu trén kha nang dung nap glucose
ctia chugt cong trdng giy PTD typ 2 thuc nghiém
Chuot da giy DTD typ 2 thyc nghiém duoc cho udng dung dich cao toan phan than ciy chubi
lién tyc 15 ngay véi céc lidu khdc nhau. Tién hanh so sanh cting diéu kién véi 16 khong diéu tri
va 16 chung duong metformin (240 mg/kg).

Sau khi két thic 15 ngay diéu tri, cho chudt nhin d6i 10 gio, sau d6 cho udng dung dich
glucose lidu 3g/kg thé trong (glucose ding pha dung dich ¢ dang khan, thé tich cho udng Ia
0,2mL/50g chudt). Pinh lugng glucose mau sau khi uéng dung dich glucose ¢ cdc thoi diém
to=0 phuit; t30=30 phuit; ten=60 phut, t9p=90 phiit va t,0=120 phait. V& do thi. Anh hudng 1€n su
dung nap glucose cta chudt BTD typ 2 dugc danh gia bang dién tich dudi dudong cong (AUC)
glucose mau trong 120 phuit thi nghi€ém [24], [28].

- Phwong phdp ddanh gid tdc dung in vitro

+ Tdc dung in vitro trén enzym tinh khiét

Trén hoat 46 PTP1B, mdt protein quan trong anh huéng dén tic dung cta insulin, dinh
gid kha ning trc ché PTP1B cua cao toan phan bang cich 0 mau thir & cic ndng do khac nhau
v6i PTP1B trong diéu kién thich hop, sau d6 danh gia sy thay ddi hoat dd PTPIB, xdc dinh
ICsy.

+ Tdc dung in vitro trén dong té bao
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Pénh gid tic dung in vitro trén biéu hién gen va biéu hlen protein ciia mot 5O protein quan
trong (AMPK, IRS1, PPARy, GLUT4) trén mot s6 dong té bao chuyén biét sau khi i véi mau
thur.

- Cac k¥ thuat dinh lwgng

+ Dinh lwgng glucose mau
Tién hanh theo phuong phdp glucose oxidase dya trén mé ta ciia Yuen va Mc Neill voi mdy do
glucose mau Accu-Check Active va bd kit tuong ung ctia Roche-Duc[25]
Nguyén tic: oxi héa glucose thanh acid gluconic theo phan ting
Glucose + HyO + O, CMueose oxidase »Acid gluconic + H,0, (1)
H,0, tao thanh bi peroxidase phan huy, giai phéng oxi, oxy héa o-dianisidin dé tao thanh phirc
chat c6 mau vang niu theo phan Ung .
O-Dianisidin + H,O, peroxidase plirc hop vang nau + H,O (2)
Cuong d6 mau duge xdc dinh bang phuong phdp do quang tuong ung voi lugng glucose can
dinh lugng. Mdu dé dinh luong glucose mau 12 mau toan phan lay tir tinh mach dudi chudt sau
khi d bo di giot déu tién.

+ Pinh lrgng insulin huyét thanh
Theo phuong phép dinh lugng hap phu mién dich lién két enzym 2 16p (sandwich ELISA) véi
bd sinh pham dinh luong insulin chudt (Ultrasensitive Rat ELISA kit ctia hang Crystal Chem).
Nguyén tic: insulin trong mau thir phan tng vdi khang thé khang insulin lién két véi enzym
peroxidase va khang the khang insulin ¢6 dinh trén giéng phan ng. Sau khi rira dé loai bo cic
khing thé khong gin, phat hién cdc khang thé gan bang phan ung voi 3,3°,5,5-
tetramethylbenzidin. Dimg phan tng bang dung dich acid sulfuric 1N, do mau & budc séng 450
nm va 630 nm [32].

+ Xac dinh hoat d§ enzym G6Pase gan

G6Pase
Nguyén tic: Glucose-6-phosphat + HLO————> Glucose + phospho v6 co (Pi)

Phospho v6 co dugc xac dinh theo k¥ thudt ctia Fiske va Subbarow [23].

Hoat d6 cua G6Pase duoc tinh bang lugng phospho vo co sinh ra trong 1 phiit trén 1mg protein
gan & diéu kién nhiét d6 37°C, pH 6,5. Ham luong protein trong gan dwoc dinh luong bing
phuong phap Lowry[16].

Tién hanh:

* Can 1g gan chudt, cat thanh cdc miéng nho, sau d6 cho vao 6ng nghiém dong thé da c6 sin
ImL dung dich dém lanh (dém citrat pH=6,5). Nghién gan trong diéu kién lanh (nhiét do duéi
4°C) dén khi thu duoc dung dich ddng thé, sau d6 thém dém lanh dé dugc ti 18 1:5. Dich nghién
thu dugc dem ly tdm lanh & 0°C véi tbe do 3.000 vong/phiit trong 10 phiit, 14y dich trong tiép
tuc ly tim lanh tdc d6 10.000 vong/phiit trong vong 30 phiit. Phan dich trong thu dwoc sau khi
ly tdm dugc dung dé xdc dinh hoat do enzym.

* Phan mg duoc tién hanh trong 6ng nghiém SmL gém: 0,5mL dém citrat (0,1M, pH
6,5); 0,2 mL nudc cit; 0,1 mL co chat. Dung dich enzym va dung dich co chit duoc u & 37°C
trong 10 phit. Thoi gian phan tng duoc tinh tir liic thém 0,2 mL dich enzym. Tiép tuc u trong
10 phait & 37°C. Sau d6 thém 2 mL acid tricloacetic (TCA) 10% dé dimg phan tng, lic ky, dé
yén 5 phut, ly tam 5000 vong/phit trong 10 phiit, thu dugc dich trong lam thi nghiém xac dinh
phospho v co. Khéo sit sy twong quan giita mat do quang va lwong phospho v6 co va tinh két
qua.

* Tién hanh twong ty voi mau 601 ching thay co chit bang nudc cat; mau tring thay co
chat va dich chiét enzym bang nudc cat.

+ Dinh lwgng protein toan phan trong dich nghién gan

Duya trén phuong phap Lowry[16].

Nguyén tic: Phuc chit dong - protein khir hon hop phosphomolipden -
phosphovonphramat (thudc thir Folin — Ciocalteu) tao phtrc chdt mau xanh da troi ¢6 d6 hip thu
cuc dai ¢ budc song 660nm.

Cuong do mau ctia hon hop phan ung ti 1& thuan véi néng d6 protein. Dya vao muc d6 hép thu
quang ctia protein chuén, ¢ thé xdc dinh dugc ham lugng protein trong mau nghién ctru.
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+ DPdnh gid kha néng irc ché protein tyrosin phosphatase 1B (PTP1B)

Nguyén tic: Dya vao phan ung loai nhém phosphat & phéan tir tyrosin da dugc
phosphoryl héa (pTyr 1158) trong tiéu don vi beta cia insulin receptor dudi tic dung cua
protein tyrosin phosphatase 1B (PTP1B). Cu thé, trong thi nghiém nay co chat cia PTP1B
dugc sir dung 12 mot doan polypeptid cta tiéu don vi beta cta insulin receptor trong dé phén tir
tyrosin 1158 da duoc phosphory héa (co chit nay duge dit tén 1a IR5). Phan phospho tu do (Pi)
tao ra tr phan ung nay dugc dinh luong dua trén phan ung gitta xanh malachit, ammonium
molybdat va Pi trong mdi truong acid [13], [19],[21].

Dinh lwong xanh malachit phosphomolybdat tao thanh bang phwong phép do quang & budc
s6ng 620nm. Lwong xanh malachit phosphomolybdat tao thanh ty 1& véi lugng Pi ¢6 trong hon
hop phan tng.

+ Ddnh gid tac dung hoat hoa AMPK

5 AMPK (AMP activated protein kinase) 12 mot enzym c6 vai trd chu chét trong diéu
hoa chuyén héa ning luong cua té bao. AMPK duoc hoat héa khi phan tir Thr172 trén tiéu don
vi a cia AMPK duoc phosphoryl héa. Khi AMPK dugc hoat hoa s& gay bét hoat ACC (ACC
bat hoat, dugc goi tat 1a p-ACC, khi phosphoryl héa phan tir Ser 49 trén ACC). Danh gia tc
dung hoat héa AMPK cua cao chlet toan phan than ciy chudi tiéu dua trén mirc do biéu hién
total AMPK, p-AMPK, p-ACC & té bao bang ky thuat Western Blot. K¥ thuat nay duoc 4p
dung cho ca thuc nghiém in vivo (trén té bao mod gan, co, md) va thyc nghiém in vitro (trén mot
s6 dong té bao).

+ Ddnh gid mirc dp hoat héa IRS1

IRS1 12 mét protein quan trong trong con dudng truyén tin hiéu cua insulin & t& bao
dich. Sy hoat héa IRS1 thé hién sy tang tac dung cta insulin & mo dich. IRS1 dugc hoat héa khi
tang phosphoryl héa ¢ phan tu Tyr va giam phosphoryl héa ¢ phan tir Ser 307. Panh gid muc d
hoat héa IRS1 thong qua mirc d§ biéu hién cua cic protein: total IRS1, Tyr p-IRS1, Ser307 p-
IRSI. Str dung ky thuét Western Blot v6i khang thé dac hiéu. Ky thuat nay duoc 4p dung cho ca
thuc nghiém in vivo (trén té bao md gan, co, md) va thuc nghi€ém in vitro (trén mot so dong té
bao).

+ Ddnh gid mirc dp biéu hién gen va biéu hién protein in vitro

Diénh gid tic dung in vitro trén biéu hién gen va biéu hién protein ctia mot s6 protein
quan trong (AMPK, IRS1, PPARy, GLUT4) trén mot sé dong té bao chuyén biét sau khi @ véi
mau thtr. Str dung k¥ thuat RT-PCR véi moi dic hiéu dé ddnh gid mic do biéu hién gen (dinh
lugng mARN). Str dung k¥ thudt Western Blot v6i khang thé dic hiéu dé danh gid muc do biéu
hién protein.

Cac thyc nghiém nay duoc tién hanh tai Vién Cong nghé sinh hoc - Vién han 1am khoa
hoc va cong nghé Viét Nam.

- K¥y thuat xét nghiém mé bénh hoc
Bénh phiam tuoi c¢6 bé day 3 mm bao quan trong formol sau d6 dugc cb dinh bang dung dich
Bouin, chuyén diic trong parafin, tiép tuc duoc cat thanh nhiing tiéu ban co bé day 3 um va
nhudm theo phuong phdp hematoxylin-eosin (HE) thuong quy. Nhén té bao bit mau xanh den,
bao tuong bat mau hong Cic tiéu ban dugc doc dudi kinh hién vi quang hoc ¢ do phéng dai
400 lan dé danh gid ton thuong véi phuong phap mi don (ngudi doc khong duge biét ky hiéu
cua cdc 16 chudt thuc nghiém).

Ky thuéat vi thé duoc thuc hién tai bo mén Giai phau bénh truong PH Y Ha Noi.

- Cdc phwong phdp nghién citu thanh phan héa hoc ciia cao toan phéan than cdy
chuéi tiéu

+ Dinh tinh cdc nhém chit héa hoc bang phan tmg dic trung

+ Sic ky 16p mong: duoc trién khai trong hé dung mai thich hop, quan sét cdc vét sac ky
dudi anh sdng tir ngoai ¢ 2 budc séng A=254 nm, A=366 nm va sau khi phun
thudc thir vanilin/H,SO4 dic

+ Phén 1ap céc chat bang phuong phap sic ky cot pha dao (HPLC).
Diéu kién séc ky: Nhiét do: 30°C, cot Restek Ultra C18, kich c& hat nhdi 5um, tdc do dong
0,5ml/phit. HE dung m6i Acetonitril: H,O: MeOH (ty 1¢ phu hop)
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+ Xdc dinh céu trdc ciia cdc chat phan 1ap dwoc bang phuong phdp phén tich phd bao gom
phé cong hudng tir hat nhan (NMR) va phé khéi lugng phun mu electron (ESI-MS). Khéi lugng
phan tir m/z ctia céc chat duge phan 1ap dugc so sanh véi dit liéu phd da cong bd dé két luan cic
chat duoc phan 1ap.

- Xir Iy s6 ligu _

.Két qué dugc biéu dién dudi dang Xt = SE (X7g: gid tri trung binh cia tung 16, SE: sai
s6 chuén). Xt 1y s6 liéu bang phan mém SPSS 21 (test thong ké Anova) dé so sanh sy khac biét
gitta cdc 16. Sy khéc bi€t ¢6 y nghia thdng ké khi p<0,05. Sir dung phan mém Statistical analysis
dé tinh dién tich dudi dudng cong AUC glucose trong test dung nap glucose dudng udng cua
chudt cong DTD typ 2.

Tinh mdai, tinh djc ddo, tinh sdng tao:

+ Céc két qua nghién cru khé toan dién vé ciy chudi tiéu rat pho bién trén dia ban tinh Hai
Duong néi chung va trén ca nude ndi riéng la co s¢ dé dua vao sir dung trong lam sang cho viéc
diéu tri cdc bénh nhan ddi thio dudng & trong va ngoai tinh. Ttr ngudn nguyén ligu phé phdm vo
cling nhiéu, d& kiém s& tao ra dugc ngudn duoc lidu phong phd, san phim thuc pham chuc nang
vién nang cting s& thuan lgi cho bénh nhan sir dung va gid thanh s& ha hon nhiéu so VOl c4c san
pham ciing loai trén thi truong hién ‘nay, khong nhiing thé nhimng ngudi nong dan trong chubi
tiéu c6 thém thu nhap tir viéc cung cap than cay chudi tiéu sau khi thu hoach qua dé 1am nguyén
lidu san xuét thudc diéu tri dai thao duong typ 2.

+ San pham thuc pham chirc ning chita dai thdo duong c6 thé chuyén giao céng nghé nham
da dang héa san pham cua Hai Duong c¢6 ngudn gdc thién nhién an toan, hidu qua va gid thanh
hop 1y dung cho nguoi bénh dai thao duong ¢ Viét Nam néi chung.

+ Dé tai duoc thuc hién s& gép phan nang cao nhén thirc va ning luc khai théc, sir dung cdc
dugc liéu trong phong va chira bénh néi chung, phu hop voi dinh huéng cta chinh phu vé su
phat trién nén y hoc c6 truyén véi sy hd trg ctia khoa hoc hién dai.
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San pham khoa hoc va cong nghé du kién:
It nhit c6 01 chat tinh khiét phan 1ap duoc
Mau ché pham thyc phim chtc ning

Quy trinh chiét tach hoat chét .

Tiéu chuan k¥ thuat cta ché phdm

15 Dia chi va quy md ing dung dw kién: ) 7 .
San pham thyc pham chirc nang chira déi thdo dudng c6 thé chuyén giao cong ngh¢ nham da dang
héa san phadm cua Hai Duong c¢6 ngudn goc thién nhién an toan, hiu qua va gia thanh hgp ly
dung cho nguodi bénh déi thdo duong ¢ Viét Nam ndi chung.

16  Thoi gian thyc hién: 2016

17 | Kinh phi duoc phé duyét: Tdng kinh phi: 866.000.000 d
- Kinh phi ndm 2016: 493.000.000 dong
- Kinh phi nam 2017: 373.000.000 dong

18  Quyét dinh phé duyét: s6 235/QD-UBND ngay 19 thing 01 nam 2016

19  Hop ddng thuc hién: s6 19/2016/HD-YD ngay 22/ 01/ 2016




