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Tac dung ha dwong huyét in vivo
cua hé vi tw nhii berberin

V6 Vin Lénh’, Nguyén Viét Cuong, Pao Thi Thanh Thio, Nguyén Dwong Ngoc Théi
Khoa Duwoc, Trwong Pai hoc Lac Hong, phwong Trdn Bién, tinh Pong Nai, Viét Nam
Ngay nhén bai 8/5/2024, ngay chuyén phan bién 10/5/2024, ngay nhén phan bién 25/5/2024, ngay chip nhan dang 29/5/2024

Tom tiit:

Berberin (BER) 1a mdt benzylisoquinolin alkaloid ¢é nhiéu hoat tinh sinh hoc, dwoc phan 1ap tir cac dwoc liéu nhw
Vang ding, Hoang b4, Hoang lién. Mgt s6 tac dung ciia BER gom khang khuén, ha lipid, chdng khdi u, tri Alzheimer
va dic biét 12 tac dung ha dudng huyét. Sinh kha dung ciia BER rit thip, do d6 nhém nghién ciru di bao ché BER
thanh hé vi ty nhii nhim cai thi¢n d9 tan va tinh thAm véi cong thire gdbm 19,5% Peceol, 39% Cremophor RH 40,
39% propylen glycol va 2,5% BER (kI/kl). Nghién ciru nay nhim danh gia hiéu qua ha dwong huyét ciia hé vi tw nhii
BER (SMEDDS-BER), qua d6 khing dinh hé vi tw nhii c6 thé cai thién sinh kha dung va hiéu qua tri liéu ciia BER.
H¢é vi tu nhii BER véi liéu 50 mg/kg c6 tic dung ha dwong huyét cé y nghia trén chudt giy dai thao dwong (PTD)
béi alloxan, twong dwong glibenclamid va hi€u qua hon so véi BER thé.

Tir khéa: berberin, ha dwong huyét, hé vi tw nhii, sinh kha dung.
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Abstract:

Berberine (BER) is a benzylisoquinoline alkaloid with many biological activities, isolated from medicinal plants such
as Coscinium fenestratum, Phellodendron amurense and Coptis chinensis. Some effects of BER include antibacterial,
lipid-lowering, anti-tumor, anti-Alzheimer, and especially anti-diabetic activity. The bioavailability of BER is very
low, so BER was formulated into a self-microemulsifying drug delivery system (SMEDDS) to improve the solubility
and permeability of BER, using a formula consisting of 19.5% Peceol, 39% Cremophor RH 40, 39% propylene glycol,
and 2.5% BER (w/w). This study aimed to evaluate the hypoglycemic effect of SMEDDS-BER, thereby confirming
that SMEDDS-BER can improve the bioavailability and therapeutic effectiveness of BER. SMEDDS-BER at a dose
of 50 mg/kg significantly lowered blood glucose in alloxan-induced diabetic rats compared to glibenclamide and
demonstrated a more effective hypoglycemic effect than raw BER.
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1. Dt van de

Mot trong nhitng bénh 1y man tinh ngay cang gia tang
nhanh chéng 1a DTD. Trén toan thé gisi c6 khoang 537
triéu ngudi mic PTD trong nam 2023. Dy doan viao nim
2045, con s6 nay s& lén toi khoang 783 triéu nguoi, ting
46% [1]. Diéu tri DPTD bang cac thudc tan duge giup kiém
soat duong huyét tot, tuy nhién, cac thubc nay van khong
ngin dugc cac bién chimg va déu c6 tac dung phu khong
mong mudn. Vi vay, sit dung thude c6 ngudn gdc tir duge
liéu dang la xu thé, nham giam sy phu thudc vao thude tan

duoc, giam tic dung khong mong mudn, phat huy thé manh

ngudn dugc liéu phong phu ctia nudc ta.
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Berberin 1a mt benzylisoquinoline alkaloid ty nhién cé
nhiéu tac dung dugc ly quan trong. Cac tac dung nhu tri
bénh ly, tiéu chay, khang viém, ha lipid, khang Helicobacter
pylori, chéng khbi u va dic biét 1a tac dung ha duong huyét
ciia BER di dugc nghién ctru cho nhiéu két qua kha quan
[2, 3]. Vi nhiéu tac dung dugc 1y hiéu qua nhung sinh kha
dung (SKD) duong udng ctia BER rét thp (<5%) do d tan
kém, tinh thim kém nén bj chuyén hoéa va dao thai manh
[4]. SMEDDS-BER da dugc bao ché va danh gia cho thay
d6 hoa tan tang & moi truong pH 1,2 va 6,8; dong thoi kich
thudce tiéu phan dat dudi 100 nm [5]. Nham khang dinh tac
dung ha duong huyét cua BER c¢6 duoc cai thién khi tai vao
hé SMEEDS; do d6, nghién curu tdc dung ha duong huyét in
vivo clia h¢ vi tu nhii BER dugec tién hanh.
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Hinh 2. Hinh anh cam quan SMEDDS-BER (tréi) va co ché hinh thanh SMEDDS (phai).
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2. Déi tuong va phuong phap nghién ciiu
2.1. Déi twong

Nguyén liéu BER va ciu trac phan tir BER dugc mo ta
& hinh 1. SMEDDS-BER dugc bao ché tai Phong Bao ché -
Cong nghiép duoc, Khoa Dugc, Truong Pai hoc Lac Hong
theo nghién ctru da cong bd [5] (hinh 2).

Dong vat thie nghiém: Chudt nhét tréng giéng duc,
loai Swiss albino, trong lugng 22-28 g, tudi 6-8 tudn, khoe
manh, dugc nhdp tr Vién Pasteur Nha Trang. Chudt dugc
nudi 6n dinh it nhét mot tuén tai Phong Thuc hanh Dugc
ly, Khoa Dugc, Truong Dai hoc Lac Héng sau d6 méi tién
hanh thir nghiém.

Dung méi, héa chat: Berberin clorid (Trung Qudc),
alloxan (98%) (A7413, Sigma Aldrich, Puc), glibenclamid
5 mg (Domesco). B kit thir (Ptic) gdm: dung dich glucose
chudn (100 mg/100 ml), dung dich dém phosphate pH 7,5,
4-aminophenazone (4 AAP), peroxidase (POD), phenol va
glucose oxidase (GOD).

Trang thiét bi, dung cu nghién ciru: May ly tAm mini
centrifuge C1008-G (Viét Nam), may phan tich sinh hoa
Clindiag SA-20 (Puc), ti siy Memmert IN5 (Dtc), can
phan tich Practum 224-18S Sartorius (Puc), micropipet AHN
(Purc), may siéu am ELMA (Puc).

2.2. Phuwong phap nghién cuu
2.2.1. Gay ddi thao dwong trén chudt boi alloxan

Nhimng con chudt ¢6 dudng huyét sinh 1y s& duogc
chon dé tién hanh thir nghiém. Cho chudt nhin doi 12 gio,
sau do tiém tinh mach alloxan 60 mg/kg mot lidu duy nhét
(pha trong nuéc mudi sinh 1y, didu kién tiém 1a 0,1 ml/10
g chudt). Sau 72 gio, ldy mau va do dudng huyét, chudt co
duong huyét >200 mg/dl (chudét BTD) du tiéu chudn cho
thir nghiém tiép theo [6].

2.2.2. Panh gia tinh kha dung cua mé hinh gay dai
thao duong boi alloxan

Chia chudt bi DTD thanh 2 16 (duong huyét khong
khac biét co y nghia gitta 2 10): 16 chirng bénh (n=6): khong
diéu tri va cho udng nudc cit mdi ngay; 16 thude dbi ching
(n=6): diéu tri bang glibenclamid liéu 5 mg/kg, cho udng
mdi ngdy. Lo sinh 1y (n=6) 1a nhom chudt khong gay DTD
va cho udng nudc cat mdi ngay. Ngay dau tién cho chudt
udng glibenclamid dugc chon 1a ngay 0, duong huyét cia
cac 16 chugt duogc do vao cac ngay 0, 5, 10 va 15.
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2.2.3. Panh gia tac dung ha dwong huyét cua hé vi tw
nhii berberin
Tur nhiing con chudt da gdy DTD, chia chudt mot cach
ngau nhién thanh 5 16 véi tiéu chi duong huyét gitra cac 16
khong khac biét co y (bang 1).
Bang 1. Cac 16 thtr nghiém tac dung ha dwong huyét cia SMEDDS-
BER trén chuét.

Lo S6 lwong Thube diéu tri  Liéu

Bénh Ubng nuée cét R

it 8 Ay 50 mg/kg/ngay

Lo didu BER nguyén )

i 1 8 lieu 50 mg/kg/ngay

Lo didu Téa dugc twong tng 50 mg

tri 2 8 SMEDDS-BER berberin/kg/ngay

Lo SMEDDS Ta dugc twong ung cho heg
tuong duong 50 mg berberin/

placebo placebo R
kg/ngay

Lb thuée . . .

481 chimg Glibenclamid 5 mg/kg/ngay

L6 sinh ly (n=8) gdm nhirng chudt khdng gay BTD va cho udng nwéc cét.

Ngay 0 1a ngay cho chudt uéng lan dau, do duong huyét
cac 16 chudt thir nghiém vao cac ngay 0, 5, 10 va 15 (do
duong huyét trudc khi cho chudt udng, diéu kién udng 1a
0,1 ml/10 g chudt, thudc dbi chiéu, glibenclamid dugc pha
trong nudc cat, SMEDDS-BER duoc cho ubng truc tiép).

2.2.4. Phwong phdp dinh heong dwong huyét

Glucose dugc dinh luong bang phuong phip enzyme
quang hoc theo co ché glucose trong miu s& phan tng voi
emzyme glucose oxidase tao thanh hydrogen peroxide,
hydrogen peroxide s& phan ung vdi 4-Aminophenazone
va phenol dudi xuc tac cua peroxidase tao ra phirc hop
quinoimin c¢6 mau hdng, tién hanh do quang san pham tao
thanh va so sanh voi chuan dé nong do glucose.

Cho chudt nhin d6i 12 gio, sau d6 lay chinh xac 30 ul
mau dudi chudt cho vao eppendorf c¢6 san 50 ul EDTA 3,7
%, lac déu dé tranh dong méau. Ly tam 1000 vong/phut
trong 5 phut, ldy 45 pl huyét thanh, sau d6 dem do duong
huyét bang phuwong phap so mau dudi tic dong cia enzyme
glucose oxidase. Pinh luong duong huyét bang phuong
phap quang phd tir ngoai kha kién UV-Vis, véi bo kit dinh
luong glucose oxidase (may phan tich sinh héa Clindiag
SA-20). Nong do glucose huyét trong mau thir duge tinh
theo cong thure sau:

Nong do glucose huyét (mg/dl)

_ OD (méu tht) — OD (mutrang) 8

~ OD (mAu chuin) — OD (mAu tring) X3
trong d6 n 1a hé sb pha loang mau.

Xn



2.2.5. Phan tich s6 liéu thong ké thuc nghiém

Dt liu dugc trinh bay dang gid tri trung binh
(Mean)+SD. Su khac biét dudong huyét giira cac 16 duoc
phan tich bang phuong phiap ANOVA (phan mém Minitab
18.0). Biéu d6 duong huyét dugc v& bang phian mém
Microsoft Excel 2019.

3. Két qua

3.1. Danh gia tinh kha dung cia mé hinh gady ting
duong huyét bcing alloxan

Dua vao biéu d6 duong huyét (hinh 3) cho thiy, chi
s6 duong huyét sau 72 giod thi nghiém cua chudt gdy DTD
bang alloxan ting rd rét voi ty 18 thanh cong 1a 80%, duong
huyét duy tri cao 6n dinh trong 15 ngay va khac biét so voi
16 sinh 1y. Vao ngay cubi thir nghiém, duong huyét 16 gay
DTP van ting cao gip hon 2 1an so véi 16 sinh 1y. Diéu tri
15 ngay bang glibenclamid cho thay, hiéu qua giam duong
huyét trén chudt c6 ¥ nghia vao ngay 10 (p=0,008) va ngay
15 (p=0,001). Ty 1¢ giam duong huyét cia ngay cudi so
v6i ngay dau diéu tri 1a 47,65%. Puong huyét 16 didu tri
bang glibenclamid giam c¢é ¥ nghia thong ké tai ngay 10
(p=0,008) va ngay 15 (p=0,039) so vai 16 gdy DTD khong
diéu tri. Cac két qua trén cho thay, mo hinh gy DTD bang
alloxan c6 tinh kha dung, c6 thé ap dung dé thir nghiém
mau thtr, glibenclamid pht hop lam thudc déi chiéu. Két
qua cling tuong duong voi nghién ciru trude day [7], cho

thay tinh ldp lai cta thi nghiém.
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Hinh 3. Biéu dé dwong huyét thé hién tinh kha dung ctiia md hinh
gay dai thao dwong bang alloxan. *: p<0,05 khac biét dwdong huyét
c6 y nghia so v&i ngay 0 & cung moét 16, #: p<0,05 khac biét dwong
huyét c6 y nghia so véi 16 alloxan trong ciing mét ngay, **: p<0,05 khac
biét dwdng huyét cé y nghia so véi tredce tieém.
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3.2. Tac dung ha dwong huyét ciia hé vi tw nhii berberin

600
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—— BBR tho

200 «--Placebo
——Sinh Iy

100

0

Truée tiem ngdy 0 ngay S  ngay 10 ngay 15

Hinh 4. Biéu db hiéu qua ha dwong huyét cia SMEDDS-BER trén
mé hinh chuét gay dai thao dwong bang alloxan.

Duya vao biéu do dudng huyét sau diéu tri (hinh 4) cho
thay:

DPudng huyét 16 bénh ching va 16 placebo qua 15 ngay thir
nghié¢m khong khac biét c6 ¥ nghia thong ké so véi ngay 0.

DPuong huyét ciia chudt & cac 16 thir nghiém trir 16 sinh ly
déu tang c6 y nghia thong ké so véi duong huyét trudc tiém.

Diéu tri véi SMEDDS-BER duong huyét 16 chudt giam
dang ké vao ngay 15 (p=0,012) so v6i ngay 0, ty 1& giam
duong huyét 6 ngay 15 1a 45,29% so véi ngay 0.

Sau 15 ngay diéu tri bang BER nguyén liéu tho, duong
huyét giam dang ké vao ngay 10 (p=0,003) va ngay 15
(p=0,001) so sanh véi ngay 0, ty 1& giam dudng huyét &
ngay 10 va ngay 15 lan lugt 1a 18,63 va 37,19%.Thubc
d6i chung diéu tri glibenclamid véi liéu 5 mg/kg, duong
huyét cua chudt giam dang ké vao ngay 10 (p=0,023) va
15 (p=0,001) so sanh v&i ngay 0, ty 1¢ giam duong huyét &
ngay 10 va 15 lan luot 14 19,05 va 50,03%.

So sanh két qua ha duong huyét cia SMEDDS-BER véi
nguyén lidu tho cho thiy hiéu qua ha dudng huyét khac nhau
¢6 ¥ nghia théng ké (p=0,009), SMEDDS-BER thé hién tac
dung ha duong huyét t6t hon nguyén liéu BER (45,29 so
Vv6i 37,19%).

Nhur véy, két qua thuc nghiém cho thdy, SMEDDS-BER
vai lidu 50 mg/kg gitp ha dudong huyét hiéu qua trén chudt gay
DTD béi alloxan va twong duong glibenclamid lidu 5 mg/kg.
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Véi cing liéu 50 mg/kg berberin clorid, SMEDDS-BER
thé hién tac dung ha duong huyét hiéu qua hon nguyén
liéu BER.

4. Ban luan

BER la mot hoat chat tiém nang, c nhiéu tac dung duoc
ly. Tuy nhién, SKD ciia n6 rat thap, d6 1a rao can cho kha
nang hép thu vao tuan hoan chung dé cho hiéu qua tri liéu.
Dé cai thién SKD cua BER, hau hét cac nghién ctru déu tap
trung vao bao ché cac tiéu phan nano theo nhiéu phuong
phap nhu nano lipid, nano polymer, liposome, micelles,
dendrimer va nano hdn dich déu cho thiy cai thién déng
ké d6 hoa tan, SKD va tac dung duoc ly cua BER [4].
SMEDDS-BER khi vio co thé s& dugc dich tiéu héa va nhu
dong rudt nhii héa pha dau tao thanh céc hat vi nhil tuong
0 kich thudc nano chira BER, cac hat nhil nay c6 ban chat
gan gidng cdu trac mang té bao, do d6 rt dé van chuyén qua
mang té bao, cai thién dang ké cic nhugc diém vé do tan va
tinh thim cta BER [5].

Nghién ctru nay da khang dinh, hiéu qua ha duong
huyét cia SMEDDS-BER ¢ liéu 50 mg/kg twong duong véi
glibenclamid 5 mg/kg va vuot trdi hon nhiéu so véi BER
dang nguyén liéu th. Qua dé c6 thé danh gia SKD ciia BER
khi duogc bao ché dang vi tu nhil s€ dugc cai thién dang ké.
Qua trinh bao ché SMEDDS-BER khong qué phtic tap, c6
thé phat trién thém cac nghién ctru nham cing ¢ hi¢u qua
ctia dang bao ché nay, nham tng dung vao 1am sang, gia
tang sy lya chon an toan, hiéu qua trong diéu tri DTP.

5. Két luan

SMEDDS-BER véi lidu 50 mg/kg gitip ha duong huyét
c6 y nghia trén chudt gay DTD bdi alloxan, hiéu qua tuong
duong voi thude glibenclamid 5 mg/kg. Vi cung lidu 50
mg/kg SMEDDS-BER thé hién tac dung ha duong huyét
hiéu qua hon nhiéu so véi dang BER nguyén li¢u tho. Qua
do6 cho théy, hé vi ty nhii chira BER da cai thién duogc tac
dung ha duong huyét cia BER.
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Nghién ctru nay dugc tai tro boi Truong Pai hoc Lac

Hong thong qua dé tai ma sé6 LHU-RF-MP-22-07-04.
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