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Abstract: Berberine (BBR) is an alkaloid presenting exogenous cholesterol lowering and anti-
hyperlipidemia therapeutic effects in the literature. In this study, the exogenous lipid-lowering
effects of oral BBR-loaded liposomes were investigated in rats compared with free BBR within four
weeks. The BBR-loaded liposomes at the daily oral dose of 25 mg BBR/kg of body weight in rats
reduced total cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C) by 22.34%
(p>0.05), 43.93% (p<0.05), respectively. These values (TC and LDL-C) when rats were given BBR-
loaded liposomes at the daily oral dose of 50 mg BBR/kg were 30.72% (p<0.05) and 42.77%
(p<0.05) compared with those values of the untreated control group, respectively. Both doses of
BBR-loaded liposomes have no signals in decreasing triglycerides.
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banh gia invivo tac dung ha lipid mau ngoai sinh
cua liposome berberin trén mo6 hinh dong vat
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Tém tat: Berberin (BBR) 1a mot alkaloid c6 nhiéu tic dung sinh hoc tiém ning, trong d6 c6 kha
nang lam giam lipid mau. Trong nghién ctru ndy, hi¢u qua lam giam lipid mau cua liposome BBR
trén mé hinh chudt cong dugc gy tang lipid mau ngoai sinh dugc danh gia so sanh véi BBR tu do
sau thoi gian diéu tri 4 tuan. Liposome BBR v6i lidu ubng hang ngay tuong tmg véi 25 mg BBR/kg
lam giam cholesterol toan phan (TC) & mirc 22,34 % nhung khong c6 y nghia thong ké (p>0,05),
trong lac d6 liposome BBR ¢ liéu nay lam giam cholesterol ti trong thap (LDL-C) & mirc 43,93%
s0 v6i nhom chimg bénh (p < 0,05). Liposome BBR vdi lidu tuong tng 50 mg BBR/kg 1am giam cé
hai chi s6 TC va LDL-C mét cach c6 ¥ nghia théng ké (p < 0,05) véi ti 18 lam giam 1an luot 1a
30,72% va 42,77% so v6i 16 chimg bénh (p < 0,05). Ca 2 muc liu liposome BBR tuong tng véi
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BBR 25 mg/kg va 50 mg/kg chua thé hién giam triglycerid sau 4 tuan diéu tri.

Tuw khéa: Berberine, liposome berberin, ha lipid mau, mé hinh dong vat.

1. Mé dau

Réi loan lipid méu 14 tinh trang ting hodc
giam murc lipid giy ra nhiéu anh hudng khac
nhau t6i strc khoe con ngudi. Nhiing rbi loan nay
thuong la tang triglycerid, LDL hodc ca hai [1].

BBR la mot isoquinolin alkaloid bac 4, dugc
chiét xut tir r&, than ré va v ciia mot sb loai
thudéc chi Berberis, ho Hoang lién gai
(Berberidaceae) hodc mot s6 loai khac thudc cac
chi Coptis, Hydrastis, Thlictrum, ho Mao luong
(Ranunculaceae) [2]. Ngay nay, BBR da dugc
tong hop va st dung rong réi trong nganh Dugc.
Téc dung truyén théng ciia BBR 1a khang khuan
va cac ky sinh tring duong rudt nhu ly amip, E
Coli, dung diéu trj tai chd cac bénh duong tiéu
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hoa nhu dau bung, ti€u chay [2, 3]. Trong nhiing
nim gan day, co nhiéu nghién ciru in vitro va in
vivo cho thiy BBR dang clorid c¢6 nhiéu tac dung
duoc 1y tiém ning nhu lam giam duong huyét [4-
7], chong xo vira dong mach [8], bao vé ndi mod
[9, 10], bdo vé than [11], bao vé gan [12], bao vé
tim trong suy tim va thiéu méau cuc bo [13], diéu
hoa mién dich [14, 15], chéng oxy hoa [16], trc
ché té bao ung thu [17-19].

Tac dung lam giam lipid mau cia BBR dugc
khing dinh trong nhiéu nghién ctru trén dong vat.
Trén chudt céng, BBR & ca 3 muc liéu 50 mg/kg,
100 mg/kg va 150 mg/kg lam giam cholesterol ti
trong thip (LDL-C) & mirc 31-41%, giam
cholesterol toan phan (TC) 29-33% so véi nhém
chtng sau 8 tuan diéu tri. Mirc giam khong co sy
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khac biét giita cac lidu [20]. Trong lic d6, trén
chudt hamster, ti 1¢ giam LDL-C ¢ murc lidu 50
mg/kg 12 26% va ¢ muc lidu 100 mg/kg 1a 42%
s0 voi nhom chimg sau 10 ngay diéu tri [21]. Vi
mirc liéu BBR 380 mg/kg trén chudt cong sau 2
tuan diéu tri, mic giam triglycerid (TG) va TC
1an luot 14 34,7% va 9% so v6i nhom chimg [22].
Mot nghién ciru khac trén chudt céng & mic lidu
200mg/kg cho thay, nong do TC va LDL-C trong
mau ciing giam c6 y nghia thong ké sau thoi gian
diéu tri 16 tuan [23].

Tuy nhién, dé co tac dung nay, BBR can
dugc hap thu vao tudn hoan. Trong khi d6, BBR
bi han ché boi sinh kha dung duong ubng kém
(dudi 10%) do BBR c6 tinh tham kém, bi chuyén
héa 1an dau ngay tai rudt, bi anh hudng boi bom
tdng thude co trén bé mit niém mac rudt, bi tai
bai tiét boi chu trinh gan mat [12, 24, 25]. Viéc
sit dung BBR dang thudc truyén thdng qua
duong ubng voi lidu cao dé diéu tri da din dén
nhimng tic dung khong mong mudn, biéu hién
trén duong rudt nhu: ti€u chay, tdo bon, dau bung
[7]. Nhitng han ché vé sinh kha dung duong uéng
ctia BBR c¢6 thé dugc khéc phuc béng st dung hé
mang dugc chét liposome.

Liposome la mot trong nhirng hé nano mang
dugc chat ¢6 nhidu wu diém so voi cac dang
thudc ran thong thuong, c6 kha niang cai thién
sinh kha dung cta cac dugc chat kém tan trong
nudc, ¢ tinh twong hop sinh hoc cao va an toan
khi str dung [26].

Liposome BBR di duoc bao ché thanh cong
va danh gia tac dung giam lipid mau ndi sinh trén
dong vat thue nghiém cho két qua kha quan [28].
Vi véy, trong nghién ctru ndy, hé mang dugc chat
liposome tiép tuc dugc nghién ctru danh gia lam
giam lipid mau trén mo hinh chudt dugc gay tang
lipid mau ngoai sinh bang ché do an giau
cholesterol.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén li¢u va dong vdt thi nghiém

2.1.1. Mdu the

Mau thir la liposome BBR dugc pha lai tur
proliposome BBR (c6 thanh phan berberin,

hydrogenated soy  phosphatidyl  cholin,
distearoylphosphatidyl glycerol, alpha-
tocopherol, sodium deoxycholat’ va manitol [28])
v6i lugng nudce cat thich hop dé dugc céc nong
d6 duogc chat twong (ng vai céc liéu thir duoc
thiét ké.

2.1.2. Hda chat, thuéc thir, thude doi chiéu

BBR (Ham luwgng > 98%. CTPT:
C20H18NO4. MW: 336,36 g/mol; CAS number:
2086-83-1, Biological Technology - Trung
Qudc). Artorvastatin 10 mg (biét dwoc Lipitor,
Pfizer — USA). Cholesterol 95% (cong ty hoa
chéat Acros Organics — USA). Acid cholic (Hefei
Bomei Biotechnology Co., Ltd — Trung Qudc).
Propythiouracil (PTU) (cong ty CP SHDP Ba
binh — Viét Nam). Bo kit dinh lwong cac théng
s6 sinh hoa: TC, LDL-C, HDL-C, TG (ERBA
Diagnostics Mannheim — USA).

2.1.3. Bong vdt thi nghiém

Chuét cong trang chung Wistar, ca hai gidng,
can ning tir 180-220 g, khoe manh, do Hoc vién
Quan y cung cap.

Pong vat duoc nudi 6n dinh trong diéu kién
phong thi nghiém it nhit 5 ngay trude khi thyuc
hién nghién cau tai phong nu6i dong vat thi
nghiém Bo mon Duoc ly, Truong Pai hoc Duoc
Ha Noi. Chudt duoce nudi dudng trong nhiét do
trong khoang 22 + 3 °C, anh sang tu nhién, 30%
< d6 4m < 70%, cho an bang thirc an tiéu chuan
do Vién Vé sinh dich t& trung wong cung cap, chu
trinh 12 gio sang/ tdi, uéng nudce tu do.

2.1.4. May mac, thiét bj

May ly tdm lanh Sigma 4-16KS (Sigma -
buc). May sinh héa TC 3300 plus (Teco
Diagnostic USA).

2.2. Phuong phap nghién cuu

2.2.1. Thiét ké liéu thiz in vivo cho mau thi

Liéu mau thir liposome BBR dugc xay dung
dua trén liu BBR di duoc chiing minh c6 tac
dung ha lipid mau trong nghién cau caa Wang
Y. va cong su. Két qua nghién cau trén chudt
cdng cho thay khdng c6 sur khac biét déang ké vé
tac dung ha lipid mau giita ba mac liéu BBR la
50, 100 va 150 mg/kg [20]. Vi vay, liéu BBR 50
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mg/kg 13 cin cir dé tién hanh nghién ciu. Liéu
thir 1: chugt cng tring duoc ubng liposome
BBR tuong ting voi 25 mg BBR/kg (mét nira lidu
d3 tham khao). Liéu thir 2: chudt cong tring duoc
udng liposome BBR twong tng véi 50 mg
BBR/kg (liéu twong duong vai liéu da tham kho).

2.2.2. Danh gid tac dung hg lipid mau cua
liposome berberin trén mo hinh gay tang lipid
mau ngoai sinh

Mo hinh tang cholesterol mau ngoai sinh
dugc xay dung va diéu chinh theo md hinh gay
tang cholesterol ngoai sinh cho chugt céng tring
bang ché do an giau lipid cua Nassiri va cong su
(2009) bing cach sir dung hdn hop dau
cholesterol chira ham luong thap acid cholic va
propylthiouracil trén chudt cong trang [27].

Chuan bi hén hop giau cholesterol:

Pun néng cach thay 40 ml dau lac, cho 10
gam cholesterol vao, khuay déu cho tan hét. Bé
nguoi, cho thém 1 gam acid cholic va 0,5 gam
propylthiouracil, cudi cung thém dau lac vira di
100 ml.

B4 tri thuc nghiém:

Dong vat thuc nghiém 1a chudt cong tring
dugc nudi on dinh trong diéu kién phong thi
nghiém 5 ngay. Chuot dugc chia ngiu nhién
thanh 6 16 va cho udng hdn hop dau cholesterol
hozc mau thir vai thé tich 1 ml/100 g chuét. Céc
16 chuét thuc nghiém dugc bd tri nhu sau: 16
chtng sinh 1y dugc cho udng nudc cit véi thé
tich 1 ml/100g chuét; 16 chung bénh dugc cho
udng hon hop dau cholesterol, sau d6 2 gir duoc
cho ubng nudc véi thé tich 1 ml/100 g chudt; 16
chung duong dwoc cho udng hdn hop dau
cholesterol, sau d6 2 gid dwoc cho udng
atorvastatin liéu 10 mg/kg; 16 dbi chiéu dugc cho
udng hdn hop dau cholesterol, sau d6 2 gio dugc
cho udng hén dich BBR véi lieu 50 mg/kg; 16
thir 1 uong hén hop dau cholesterol, sau d6 2 gio
dugc cho ubng liposome BBR tuong g vai licu
25 mg BBR/kg; 16 thir 2: ung hdn hop dau
cholesterol, sau d6 2 gid dwoc cho udng
liposome BBR tuong ng véi liéu 50 mg
BBR/kg. Chudt dugc udng hang ngay nhu trén,
lién tyc trong 4 tuan. Vao ngay tha 15 (sau 2
tuan) va ngay thir 29 (sau 4 tuan) cia thi nghiém,
cac 16 chudt dugc cho nhin dn qua dém, 1ay mau

tinh mach dui chuét, ly tam lay huyét thanh va
tién hanh dinh luong céac théng s6 lipid mau.

Théng sb danh gié:

Nong d6 TC, LDL-C, TG va HDL-C tai thoi
diém 2 tuan va 4 tuan. Ty Ié giam nong d6 TC,
LDL-C, TG cua I6 thir so vai 16 chieng bénh duoc
tinh theo cdng thuc:

H (%) = (Cb — Ct)/Cb x 100%

Trong do:

Cb: nong d6 TC, LDL-C, TG cua 16 ching
bénh;

Ct: nong d6 TC, LDL-C, TG cua 16 thir.

2.2.3. Xur Iy 56 liéu

Tat ca cac sb liéu duoc phan tich thong ké
bang phan mém SPSS 20.0. Két qua biéu dién
dudi dang M £ SD (M: gia tri trung binh ting 16,
SD: do léch chuan). So sanh gi tri trung binh
giita cac 16 bang T-test. Su khac biét giira cac 16
duogc coi la c6 ¥y nghia khi p < 0,05.

3. Két qua va ban luan

3.1. Anh hirong ciia liposome berberin téi nong
do cholesterol toan phan trén chugt gdy tang
lipid mau ngogi sinh

Sau khi chuét cng trang dugc gay tang lipid
mau ngoai sinh bang phuong phap mé ta & myc
2.2.2, ndng d6 TC cua 16 chudt duoc xac dinh dé
danh gia sy anh huong cua liposome BBR Ién
ndng d6 TC chudt céng sau 2 tuan va 4 tuan diéu
tri. Két qua duoc trinh bay ¢ Bang 1.

Bang 1 cho thiy, sau 2 tuan uéng hdn hop
dau cholesterol, chudt ¢ 16 chitng bénh cé nong
do TC tang so voi 16 chung sinh Iy vai ty 1€ tang
la 120,12% (p < 0,01). Sau 4 tuan, hdn hop dau
cholesterol da lam ting rd rét ndng 6 TC cua 16
chirng bénh so véi 16 ching sinh Iy 1a 216,57%;
su khac biét c6 y nghia théng ké (p < 0,001). O
16 ching duong cho thay tai thoi diém 2 tuan,
atorvastatin liéu 10 mg/kg c6 xu huéng lam giam
nong do TC, tuy nhién su khac biét chwa co ¥
nghia thong ké so vei 16 chiing bénh (p > 0,05).

Sau 4 tuan, atorvastatin da lam giam nong do
TC rd rét so vai 16 ching bénh vai ty 1€ giam la
35,43% (p < 0,05). Nhu vy, atorvastatin liéu 10
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mg/kg da lam giam nong d6 TC chudt cong trang
bi gy ting lipid mau ngoai sinh bang hdn hop
dau cholesterol sau 4 tuan. O 16 ddi chiéu, tai thoi
diém 2 tuan va 4 tuan, chudt uéng hon dich BBR
liéu 50 mg/kg c6 nong do TC giam tuong tng la
16,62% va 24,61% so vai 16 chung bénh, tuy
nhién su khac biét khdng c6 ¥ nghia théng ké
(p > 0,05). Két qua nay khéac véi két qua nghién
ctru cia Wang va cong su [20] (BBR & liéu 50
mg/kg lam giam TC 29% véi p< 0,01 ) c6 thé la
do thoi gian nghién ciru chua du dé phat huy tac
dung caa BBR mot cach rd rét hoac ¢ mau chua
dua 1on. Trong nghién cau nay, thoi gian thiét ké
1a 4 tuan, c& mau n=8 so vé&i nghién ciu cua
Wang va cong su, thoi gian nghién ciru kéo dai
8 tuan, ¢& mau n=12. Tuy nhién, & mot nghién
ctru khac cua Hu va cong sy lai cho thay chuot
cong duoc udng BBR ¢ mirc lidu cao 380 mg/kg
trong 2 tuan van chua co sy giam nong d6 TC
mot cach co ¥ nghia thong ké (giam 9% so véi 16
chung véi p = 0,084) [22]. Chudt udng hdn dich
BBR liéu 50 mg/kg sau 4 tuan cd ti 1& giam TC
kém hon 16 ubng ching dwong 16,76%, su khac
biét khong co y nghia théng ké (p=0,292).
Liposome BBR liéu thip tuong wng 25 mg
BBR/kg ¢ xu hudng lam giam nong d6 TC so
vai 16 ching bénh ¢ ca 2 thoi diém 2 tuan va 4
tuan vé6i ty 1é giam tuong ung l1a 14,4% va

22,34%. Tuy nhién, sy khac biét khéng c6 y
nghia théng ké (p > 0,05). Chudt uéng liposome
BBR ¢ liéu nay cd ti I¢ giam TC kém hon 16
ching duong 20,27 %, su khac biét khong co y
nghia théng ké (p=0,276). O 16 thir 2, tai thoi
diém 2 tuan, liposome BBR liéu tuong tng 50
mg BBR/kg ¢ xu huéng lam giam néng d6 TC
Véi ty 18 33,24% (giam nhiéu hon so véi 16 ddi
chiéu ) khi so véi 16 ching bénh; tuy nhién sy
khac biét khéng co y nghia théng ké (p > 0,05).
Dén thoi diém 4 tuan, liposome BBR lidu tuong
tmg 50 mg BBR/kg da lam giam nong do TC
(giam 30,72%) c6 y nghia thong ké so vai 16
ching bénh (p < 0,05). So vai 16 chung duong,
chuot udng liposome BBR ¢ liéu twong ung 50
mg BBR/kg 0 ti 1€ giam TC kém hon 6,80%, su
khéc biét khong co ¥ nghia thdng ké (p=0,614).
Nhu vy, liposome BBR liéu tuong tng 50 mg
BBR/kg co xu huéng lam giam nong d6 TC
nhiéu hon dang hdn dich va tac dung giam TC da
Xuét hién vao thoi diém 4 tuan (p < 0,05), trong
khi hon dich BBR 'khong lam thay d6i c6 y nghia
thong ké thong sb nay (p > 0,05). Ket gua nay
duoc cho 1a nho wu diém lam téng ndng d6 cua
BBR trong mau cua dang bao ché liposome BBR
thé hién trong két qua nghién ctru duge dong hoc
trugc d6 [28] va mot sé nghién ciu khac cong b
[29, 30].

Bang 1. Nong d¢ cholesterol toan phan huyét thanh chuot céng tring
trén mo hinh gy tang lipid mau ngoai sinh tai cac thoi diém nghién cuu

2 tudn 4 tudn
Lo . TC Ty lé o TC Ty & giam

(mmol/L) giam (%)? (mmol/L) (%)?
Chting sinh 1y 8 1,64 +0,17 8 1,81+0,16
Chung bénh 8 3,61 +1,42% 8 5,73 + 1,865
Chting duong *
(atorvastatln 10 mg/kg) 7 2,36 +0,82 34,63 8 3,70+ 1,03 35,43
bdi chidu
(hon dich BBR 50 mg/kg) 7 3,01+0,14 16,62 8 432+1,24 24,61
Thu 1
(liposome BBR 25 mg BBR/kg) 7 3,09 + 0,36 14,40 8 445+ 153 22,34
Thir2 6 | 241+041 33.24 8 | 397+103* | 3072
(liposome BBR 50 mg BBR/kg) e ' R '

Ghi ch: s ligu biéu dién dudi dang M = SD; 888, p < 0,001 khi so sanh véi 16 ching sinh ly; 88, p < 0,01
khi so sanh vai 16 ching sinh ly;

*, p < 0,05 khi so sanh vai 16 chitng bénh; a: so vai 16 chiing bénh.
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3.2. Anh huéng cua liposome berberin téi nong
do cholesterol LDL-C trén chugt gdy tang lipid
mau ngoai sinh

Két qua danh gia anh huong cua liposome
BBR Ién nong do LDL-C trén chudt céng trang
& md hinh giy ting lipid mau ngoai sinh bang
hdn hop dau cholesterol sau 4 tuan dugc trinh
bay & Bang 2.

Két qua & Bang 2 cho thay, chudt céng tring
sau 4 tuan gy tang lipid mau bang hdn hop dau
cholesterol da lam ting rd rét nong d6 LDL-C
cua 16 ching bénh so véi 16 ching sinh Iy; su
khac biét c6 y nghia théng ké (p < 0,001). Nhu
vay, sau 4 tuan ubng hdn hop dau cholesterol,
chugt cong tring da co sy ting ndng do LDL-C
rd rét. O 16 chung dwong, chudt duoc ubng
atorvastatin vai liéu 10 mg/kg c6 nong do LDL-
C giam rd rét so vai 16 chung bénh véi ty 1€ giam
1a 49,71%, su khéc biét c6 y nghia théng ké
(p <0,01). O 16 dbi chiéu, hdn dich BBR liéu 50
mg/kg c6 xu hudng lam giam ndng d6 LDL-C so
Vi 16 chieng bénh véi ty 1€ giam la 32,08%, tuy

nhién su khac biét khéng co y nghia thong ké
(p > 0,05). Két qua nay khac véi nghién ciru cua
Wang (nonHDL-C giam 31% vai p= 0,024) [20].
So véi 16 ching duong, chudt udng hdn dich
BBR liéu 50 mg/kg c6 ti giam LDL-C kém hon
35,05%, nhung su khéac biét nay khong cé y
nghia thong ké (p=0,205). G 16 thir 1, chudt udng
liposome BBR li¢u 25 mg/kg da lam giam nong
do LDL-C so vaéi 16 chiing bénh vai ty € giam la
43,93%, su khac biét c6 ¥ nghia thong ké
(p < 0,05). O 16 thtr 2, liposome BBR liéu 50
mg/kg lam giam néng d6 LDL-C 42,77% so voi
16 ching bénh, su khac biét ¢ y nghia thong ké
(p < 0,05). Nhu vay, liposome BBR lam giam
LDL-C trén chugt cng trang gay ting lipid mau
ngoai sinh vai ti 1€ la 43,93% va 42,77% so Véi
16 chiing bénh (p < 0,05) twong tng véi 2 muc
lidu 25 mg BBR/kg va 50 mg BBR/kg. So vai 16
ching duong, ti 1¢ lam giam LDL-C cua
liposome BBR ¢ liéu tuong tng véi BBR 25
mg/kg va 50 mg/kg kém hon lan luot 12 11,49%
va 13,79%. Tuy nhién su khac biét nay khdng cé
¥ nghia thong ké (p lan luot 12 0,72 va 0,52).

Bang 2. Nong do cholesterol LDL-C huyét thanh chudt cong tring
trén mo hinh gy tang lipid mau ngoai sinh sau 4 tuan

Lo n LDL-C (mmoliL) | Y é&;‘)ﬂam
Ching sinh ly 8 0,23+0,16
Ching bénh 8 3,46 + 1,375
Ching duong (atorvastatin lidu 10 mg/kg) 8 1,74 £0,71** 49,71
Déi chiéu (hdn dich BBR lidu 50 mg/kg) 8 2,35+1,07 32,08
Thir 1 (liposome BBR liéu 25 mg BBR/kg) 8 1,94 +1,32* 43,93
Thir 2 (liposome BBR liéu 50 mg BBR/kg) 8 1,98 + 0,75* 42,77

Ghi chd: s ligu biéu dién dudi dang M + SD; 888, p < 0,001 khi so sanh véi 16 chang sinh ly; *, p < 0,05
khi so sanh véi 16 chitng bénh; **, p < 0,01 khi so véi 16 chirng bénh; a: so vai 16 chirng bénh.

3.3. Anh hwéng ciia liposome berberin t&i nong
dé cholesterol HDL-C trén chuét gdy tang lipid
madu ngoaqi sinh

Sau 4 tuan diéu tri, chudt dugc léy mau dé
danh gia anh huong cua liposome BBR 1én nong
d6 HDL-C trén chudt cong trang dugc giy ting
lipid mau ngoai sinh biang hdn hop dau
cholesterol. Két qua duoc trinh bay & Bang 3.

Sau 4 tuan gay tang lipid mau ngoai sinh
bang hén hop dau cholesterol, nong d6 HDL-C
6 16 chitng bénh tang so véi 16 ching sinh 1y véi
ty 1€ tang 1a 70,71%; su khac biét co y nghia
thdng ké (p < 0,001). Khdng c6 su khac biét co
¥ nghia thong ké khi so sanh ndng d6 HDL-C &
16 chimg duong udng atorvastatin liéu 10 mg/kg,
16 dbi chiéu udng hon dich BBR liéu 50 mg/kg
va 16 thir 1 udng liposome BBR liéu twong ng
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25 mg BBR/kg so v6i 16 ching bénh (p > 0,05).
Khi so v6i 16 chimg duong, chudt udng hon dich
BBR liéu 50 mg/kg lam giam HDL-C véi ti 1
6,71% (p=0,556) trong khi chudt udng liposome
BBR véi liéu 25 mg BBR/kg lam ting HDL-C
Vvoi ti 18 23,49% (p=0,056). O 16 thir 2, chuot
udng liposome BBR liéu 50 mg BBR/kg lam
giam nong do HDL-C so véi 16 chiing bénh voi
ty I giam la 21,30%; khac biét co y nghia thong

ké (p < 0,05). O liéu cao, liposome BBR tuong
ung 50 mg BBR/kg lam giam HDL-C so véi 16
ching bénh (p < 0,05), giam HDL-C so vdéi 16
ching duong (p=0,266). Tuy nhién, tac dung nay
xay ra trén nén chudt ¢ 16 ching bénh o sy tang
chi s6 HDL-C c6 y nghia thong ké so véi 16
chuang sinh ly (p < 0,001). Vi vay, viéc liposome
BBR liéu cao lam giam HDL-C kh¢ danh gia.

Bang 3. Nong d6 cholesterol HDL-C huyét thanh chudt cong trang
trén mo hinh gy tang lipid mau ngoai sinh sau 4 tuan

L6 n HDL-C (mmol/L)
Chuing sinh ly 8 0,99 + 0,03
Chirng bénh 8 1,69 + 0,32%88
Chung duong (atorvastatin lidu 10 mg/kg) 8 1,49+ 0,35
Dbi chiéu (hdn dich BBR lidu 50 mg/kg) 8 1,39 £ 0,27
Thir 1 (liposome BBR liéu 25 mg BBR/kg) 8 1,84 +0,33
Thir 2 (liposome BBR liéu 50 mg BBR/kg) 8 1,33 £ 0,15*

Ghi chd: sb liéu biéu dién duéi dang M + SD; §8§§, p < 0,001 khi so sanh v&i 16 ching sinh 1y; *, p < 0,05
khi so sanh vai 16 chirng bénh.

3.4. Anh hwéng ciia liposome berberin t&i nong
do triglycerid trén chu¢t gdy tang lipid mau
ngogi sinh

Két qua danh gia anh hudng cia liposome
BBR 1én nong d6 TG trén chudt cdng tring &
md hinh gy ting lipid méau ngoai sinh bang hdn hop
dau cholesterol sau 4 tuan duoc trinh bay ¢ Bang 4.

Sau 4 tuan chudt dugc udng hdn hop dau
cholesterol, nong d6 TG ¢ 16 ching bénh chua

¢6 sy khac biét so véi 16 chung sinh ly (p > 0,05).
Nhu vay, trong mo hinh nay hon hop dau
cholesterol chua c6 kha nang gay tang nong do
TG trén chuét COng trang sau 4 tuan. O cac 16
chung duong, 16 ddi chiéu va cac 16 th, nong do
TG tai thoi diém 4 déu khdng khac biét so vai 16
chung bénh (p > 0,05). So vai 16 chung duong,
su khac biét vé néng d0 TG & cac 16 uéng hdn
dich, 16 thtr déu khong c6 su khac biét (p > 0,05).

Bang 4. Nong do triglycerid huyét thanh chudt cdng tring trén mo hinh gy ting lipid mau ngoai sinh sau 4 tuan

Lo n TG (mmol/L)
Chung sinh ly 10 1,32 +£0,40
Chiing bénh 8 1,13+0,84
Chirng duwong (atorvastatin lidu 10 mg/kg) 8 1,03+0,33
D6i chiéu (hon dich BBR liéu 50 mg/kg) 8 1,29 + 0,37
Thir 1 (liposome BBR liéu 25 mg BBR/kg) 8 1,46 0,56
Thir 2 (liposome BBR liéu 50 mg BBR/kg) 8 1,43+0,76

4. Két luan

Liposome BBR lam giam nong do LDL-C
trén chudt cong gay tang lipid mau ngoai sinh &

ca 2 muc lidu 25 mg BBR/kg va 50 mg BBR/kg
lan luot 12 43,93% va 42,77% sau 4 tuan diéu tri
so vai 16 chiang bénh (p < 0,05). G muc liéu
tuong tng véi 50 mg BBR/kg, liposome BBR
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lam giam ndéng do TC véi muc giam 30,72% so
vai 16 chitng bénh (p < 0,05). Trong lac do, BBR
tu do khéng lam giam cac chi s6 TC, LDL-C, TG
mot cach co ¥ nghia théng ké. Két qua nghién
ctru cho thay, liposome berberin c6 tiém ning
hon so véi BBR tu do trong diéu tri ri loan lipid
mau. Pidu ndy ching t6 hé mang duoc chat
liposome khéc phuc duoc nhuoc diém tan kém
va tham kém cua berberin, c6 thé tao ra thudc
méi hiéu qua va an toan ang dung vao thuc tién
trong diéu tri lipid méau cao.

Lo1i cam on

Cong trinh khoa hoc nay duoc hd tro kinh

phi tir S& Khoa hoc va Cong nghé Ha Noi (d¢ tai
mé s6 01C-06/04-2020-03).
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