VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 2 (2024) 63-73

KHOA HOC

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article
Safety Evaluation of Berberine-loaded Liposomes in Rats

Duong Thi Thuan?, Nguyen Thi Quynh Trang?,
Ha Van Oanh?, Nguyen Thuy Duong?, Nguyen Thanh Hai?,
Jyrki Heinamaki4, Pham Thi Minh Hue?”

College of Medicine and Pharmacy, Duy Tan University, 120 Hoang Minh Thao, Da Nang, Vietnam
2Hanoi University of Pharmacy, 13-15 Le Thanh Tong, Hoan Kiem, Hanoi, Vietnam
3VNU University of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam
“Institute of Pharmacy, Faculty of Medicine, University of Tartu, Nooruse Street 1, Tartu, Estonia

Received 29 March 2024
Revised 5 April 2024; Accepted 14 May 2024

Abstract: Berberine (BBR)-loaded liposomes have endogenous lipid-lowering and exogenous lipid-
lowering, which are reported in our previous studies. However, the safety profile of BBR-loaded
liposomes has not been disclosed. In this study, experiments were carried out to evaluate the
potential toxicity of BBR-loaded liposomes through the methods of acute and sub-chronic oral
administration in rats. Acute toxicity studies were conducted according to the Organization for
Economic Cooperation and Development (OECD) guidelines No. 420 on female Wistar white rats
for 14 days with a single dose of BBR-loaded liposomes equivalence with 2000 mg of BBR/kg
body weight (b.w) for sighting study; 2000 mg of BBR/kg and 5000 mg of BBR/kg b.w for the main
study. Sub-chronic toxicity studies were performed according to OECD guidelines No. 407 on
Wistar white rats (both sexes) with daily oral doses of BBR-loaded liposomes equivalence with 150
mg, 450 mg of BBR/kg b.w for 28 days consecutively. The study results showed no signs of acute
toxicity. In the sub-chronic toxicity study, there was no significant change in the general characters,
body weight, and organ weights of the treated group of rats when compared to the control group of
the same sex. Hematological, biochemical, and histological parameters also showed no toxic effects
of BBR-loaded liposomes on rats. The overall findings of this study indicated that LDso of BBR-
loaded liposomes was above 5000 mg/kg; the doses of 150 mg and 450 mg of BBR/kg b.w could be
considered safe doses of BBR-loaded liposomes for oral administration.
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Panh gia tinh an toan cua liposome berberin trén chudt cong
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Tém tit: Liposome berberin (BBR) da dugc bdo céo c6 tic dung lam giam lipid mau ngoai sinh va
ndi sinh trong cac nghién ciru trudc cua ching t6i. Tuy nhién, tinh an toan cta liposome BBR van
chua duge cong bb. Trong nghién clru nay, cac thi nghiém dugce tién hanh nhim danh gia doc tinh
tiém 4n cia liposome BBR thong qua cic phuong phap nghién ciru ddc tinh cap va ban truong dién
trén chudt cong bang duong udng. Nghién ctru doc tinh cap duoc tién hanh theo huéng dan cua T6
chire hop tac kinh té va phat trién (OECD) s6 420 trén chudt cong trang Wistar gidng cai trong 14
ngay véi lidu don liposome BBR twong tmg véi 2000 mg BBR/kg & thir nghiém tham do, 2000 mg
BBR/kg va 5000 mg BBR/kg khdi lwong chudt ¢ thir nghiém chinh thire. Nghién ctru doc tinh ban
truong dién duge thyc hién theo hudng dan cia OECD s6 407 trén chudt cong tring Wistar hai
gidng véi lidu ubng liposome BBR hang ngay tuong tng véi 150, 450 mg BBR/Kg khéi lugng chudt
trong 28 ngay lién tuc. Két qua nghién ctru cho thiy khong c6 ddu hiéu doc tinh cép O nghién ctru
ddc tinh ban truong dién, khong c6 sy thay d6i mot cach c6 y nghia thong ké vé tinh trang chung,
thé trong chudt ciing nhu khéi lwong cac co quan ndi tang chudt khi so v6i nhoém chirmg cung giong.
Céc thong sb huyét hoc, sinh hoa va md hoc cho ciing thdy khong c6 ddc tinh anh huéng trén chudt.
Liposome BBR dugc xac dinh c6 mirc LDso > 5000 mg/kg, véi lidu tuong ng 150 mg va 450 mg
BBR/kg an toan khi sir dung qua dudng ubng.

Tir khéa: Doc tinh cap; doc tinh ban truong dién; chudt cbng trang; liposome BBR.

1. Mé dau

BBR tir lau da duoc st dung dé diéu tri tai
chd cac bénh duong tiéu hoa nhu dau bung, tiéu
chay [1, 2]. Trong nhitng nim gan day, c6 nhiéu
nghién ctru cho thiy BBR c¢6 tac dung lam giam
lipid méau [3-5]. Tuy nhién, BBR bi han ché boi
sinh kha dung duong udng kém (dudi 10%)
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[6-8], khi str dung BBR dang ti do dudng udng
v6i liéu cao gdy ra nhiing tac dung khong mong
mudn nhu: tiéu chay, tao bén, dau bung [9]. Doc
tinh ctia BBR nguyén liéu ciing da dugc bao cao
trong mot sd nghién ciru. Tuy thude vao dang
nguyén liéu BBR ma gi4 tri lidu gay chét 50% s6
dong vat thuc nghiém (LDsg) khac nhau. LDso
cua BBR sulfat khi dung duong ti€ém phlic mac
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(IP) & chudt cng 1a 205 mg/kg va khi dung
duong udng dang sulfat & chuot céng la > 1000
mg/kg va & chudt nhat 1a 329 mg/kg [10]. LDso
trén chudt nhat ciia BBR hydroclorid duong tiém
tinh mach 1a 9,0386 mg/kg, duong tiém phuc
mac la 57,6103 mg/kg. Tuy nhién, LDsy trén
chudt nhit bang duong udng khong thé xac dinh
vi BBR it hdp thu qua duong rudt. Khi ting liéu
tir 20,8 g/kg 1én 41,6 g/kg thi ndng do dugc chat
trong mau tang tr 0,168 pg/ml 1én 0,432 pg/ml
va gy chét 30% [11]. Poc tinh ban cAp cua cac
alkaloid chiét tir chi Berberis gom c6 BBR,
palmatin, oxyacanthin, magnoﬂorm déu  gdy loét
da day trén chudt nhat sau khi ubng lidu
25 mg/kg trong 7 ngay. Hon nita, liéu 10 mg/kg
va 20 mg/kg duong tiém phiic mac trong 1 tuan
trén chudt cong da 1am giam lién két bilirubin véi
protein [12]. Liéu 5-10 mg/kg dudng tiém phuc
mac trén chudt nhét gy dai thao duong da gay
giam khéi lugng ciia lach, giam té bao mau. Lidu
10mg/kg trc ché chirc nang mién dich té bao va
dich thé trong khi liéu 5 mg/kg chi anh hudng
dén sy ting sinh té bao limpho va phan tng qua
man loai chdm [13]. Liéu duong udng 50 mg/kg
hodc 100 mg/kg trén méo dd gy xuat huyét ca
rudt non va rudt gia [10]. Bao céo vé doc tinh
ban truong dién ciia BBR trén chudt cdng cho
thiy khong c6 doc tinh khi dung duong udng &
lidu 1,88 g/kg, nhung 6 lidu 3,76 g/kg thi gy tén
thuwong gan va phdi [14].

Nhitng nghién ctru trudéc day cia ching toi
vé bao ché hé liposome dé mang BBR nhim
khic phuc dugc han ché vé sinh kha dung thap
ctia BBR khi ding duong udng. Két qua cho thy
liposome BBR lam tang néng dd duge chét cuc
dai trong mau 1én 2,46 lan, ting sinh kha dung
1én 6,28 14n, ¢6 tac dung lam giam lipid mau noi
sinh [15] va ngoai sinh [16] so véi BBR tu do.
Tuy nhién, tinh an toan cta liposome BBR dung
duong udng chua duoc cong bd. Vi vay trong
nghién ctru nay, tinh an toan cua liposome BBR
duoc danh gia thong qua viéc nghién ctru doc
tinh cdp va ban truong dién cua lipsome
BBR dung duong udng trén chudt cong nham
khang dinh thém vé kha ning tmg dung cua
lipoosme BBR.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén li¢u va dong vat thi nghiém

2.1.1. Mdu thir

Mau thir la liposome BBR duoc pha lai tir
proliposome BBR [16] véi luong nudc cat thich
hop dé dugc céc nong do dugc chat twong wng
véi céc lidu thtr dugce thiét ké.

2.1.2. Héa chat, thuéc thez

Bo kit dinh luong cac thdng s6 sinh hoa: TC,
AST, ALT, glucose, creatinin, protein toan phén
(ERBA Diagnostics Mannheim — USA).

2.1.3. Bgng vat thi nghiém

Chudt cong tring chang Wistar, ca hai giéng,
cén nang tir 180-220 g, khoe manh, do Hoc vién
Quan y cung cap.

Pong vat duoc nubi on dinh trong diéu kién
phong thi nghiém it nhat 5 ngay trudc khi thuc
hién nghién cau tai phong nuoi dong vat thi
nghiém B6 mon Duogc ly, Truong Pai hoc Dugc
Ha Noi. Chudt dugc nudi dudng trong nhiét do
trong khoang 22 + 3 °C, anh sang tu nhién, 30%
< d6 am < 70%, cho an bang thirc an tiéu chuan
do Vién Vé sinh dich té trung vong cung cap, chu
trinh 12 gio sang/ t6i, udng nudc tu do.

2.1.4. Thiét bi

May sinh héa TC 3300 plus (Teco
Diagnostic USA). May xét nghiém huyét hoc
URIT 3000 PLUS (URIT Medical Electronic
Co., Ltd— Trung Quéc). Can phan tich AY 220
(Shimadzu - Nhat).

2.2. Phwong phap nghién ciru

2.2.1. Ddanh gid déc tinh cdp cua liposome
berberine

Panh gia doc tinh cép cua liposome BBR
duoc tién hanh theo md hinh liéu ¢ dinh
(OECD/OCED 420) [17]. Chudt duoc chon ngau
nhién, danh diu dé cho phép nhan dang cé thé.
Chuot nhin in qua dém va udng nuéc ty do theo
nhu cau. Sau thoi gian nhin an, tién hanh can
chuét va cho sir dung mau thir. Chudt cong duoc
cho an tré lai 3-4 gio sau khi diing mau thi, ung
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nuéce binh thuong. Thir nghiém Xxac dinh doc tinh
cap duoc thyc hién theo hai giai doan:

+ Thtr nghiém tham do: nham xac dinh dugc
licu khoi dau trong s6 5 muc liéu (mdi nhém 1
dong vat): 5, 50, 300, 2000, 5000 mg/kg phu hop
cho giai doan thir nghiém chinh thic. Cén ctr vao
nhitng nghién ciu vé doc tinh caa BBR cho thay
LDso cua BBR duong udng trén chudt cong la
> 1000 mg/kg [10, 14]. Vi vay, liéu tham do ban dau
cua liposome BBR duogc chon 1a 2000 mg BBR/kg.

+ Thir nghiém chinh thiec: liéu thir nghiém 13
lidu da x4c dinh sau giai doan thim do. Tong sd
chuét thir trong giai doan nay 1a 5 chudt ddi véi
mdi muc lidu thir. Chudt duoc quan sat riéng 1é
sau khi dung mau thir it nhit mot lan trong 30
phut dau tién, can sy chu y dac biét trong 4 gio
dau tién va hang ngay sau d6, cho dén 14 ngay.
Céc quan sat dugc ghi lai mot cach c6 hé thong
cho ting chudt. Chudt dugc quan sat thém néu
chuét tiép tuc c6 dau hiéu nhiém doc. Néu chuot
roi vao tinh trang 6m yéu va ¢ biéu hién dau dir
doi hodc nhirng dau hiéu nghiém trong s& duoc
hity mdt cach nhan dao. Néu dong vat bi huy vi
1y do nhan dao hoic duoc phét hién da chét, thoi
gian chét s& duoc ghi lai.

Céc thong sb danh gia doc tinh gom:

+ Céc chi tiéu cam quan nhu da tim tai, do
birng, ndi mun; 16ng: X, long dung dung, rung
long; mat: mat mo, ri mat, thay doi niém mac
mat; tiéu hoa: chay nudc bot, tiéu chay; ho hap:
tho nhanh, the déc, tha cham; van dong: tang van
dong, di 1éch minh, bo Iét; than kinh: hanh vi, co
giat, run, ngu lim, hén mé.

+ Gia tri LDsp gan dang dua trén s6 chuot
chét & muc liéu da thir: Néu > 2 chudt chét trong
5 chudt thir thi LDso xép & mic < lidu thir; néu > 1
chudt c6 biéu hién doc rd vashodac < 1 chudt chét
thi LDsy duoc xép > liéu thir. Néu cac chuot déu
sdng thi phai thir vai mic lidu cao hon mue di thu.

Phan loai doc tinh cap dua trén gia tri LDso
gan dang theo Hé théng hai hoa toan cau (Global
Harmonization System — GHS) [18].

2.2.2. Panh gid dgc tinh ban trwong dién cua
liposome berberin

Phuong phap danh gia ddc tinh ban truong
dién cua liposome BBR dugc tién hanh theo mo

hinh liéu lap lai 28 ngdy (OECD/OCDE 407)
[19]. Thtr doc tinh dai ngay nham xac dinh kha
nang dung nap cta dong vat thuc nghiém khi
dung mau tha nhiéu lan.

B tri thuec nghiém:

Chuot mdi gidng dugc chia ngiu nhién
thanh 3 16. Céc 16 thuc nghiém duoc bd tri nhu sau:

- L6 chung: udng nuéc véi thé tich 1 ml/
100 g chuot.

- L6 thir liéu 1: udng mau thir lidu twong g
150 mg BBR/kg (liéu gap 3 lan liéu c6 tac dung
ha lipid mau trén mo hinh gay tang lipid mau
ngoai sinh).

- L6 thir liéu 2: udng mau thir lidu twong tng
450 mg BBR/kg (liéu gip 3 lan mac liéu duoc
ap dung trong 16 thir liéu 1).

Céch tién hanh:

Chuét dugc cho ubng mau thtr hozic nuée cat
theo dung 16 lién tyc trong 4 tuan (28 ngay).
Theo ddi tinh trang chung caa chudt hang ngay
va can nang chudt thay doi theo tirng tuan. Sau 4
tuan ldy mau tinh mach dui dé xét nghiém céac
thdng sb huyét hoc, sinh héa ciia chuot.

Két thac nghién ciru, chudt dugc mo toan bo
dé quan sat can than Iong nguc va bung cling nhu
quan sat dai thé cac to chirc, uu tién cac t chic
gan than. Cac co quan: gan, than, phdi, tim,
tuyén thuong than, lach cua tit ca chudt dwoc cat
bo mé dinh va can lay khéi luong udt cia ching
cang sém cang tot sau khi boc tach dé tranh b kho.

Tién hanh kiém tra ngau nhién ciu trac vi thé
gan (ton thuong té bao gan, tinh mach cira, mach
mau), than (6ng than, té bao than) cua 30% sb
chuot & mdi 16 (ma hoa mau nghién ciu dé dam
bao danh gia khach quan). Xét nghiém vi thé
duoc thuc hién tai bo mén Giai phau bénh —
Truong Pai hoc Y Ha Noi.

Néu cac con vt c6 biéu hién doc, hoic thay
d6i c6 ¥ nghia mot sé thdng sb huyét hoc hoic
sinh héa thi can theo ddi su phuc hdi.

Théng so ddanh gid:

- Tinh trang chung: da, 16ng, mat, su tiét
dich, phan, nudc tiéu, hoat dong tu nhién, hanh
vi, su tiéu thu thic an, nudc udng. Theo ddi
hing ngay.

- Sy thay d6i khdi lugng co thé: Theo ddi can
nang chudt tai thoi diém trude khi bat dau dang
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mau thir (NO); 7, 14, 21, 28 ngay sau khi dung
mau thir (N7, N14, N21, N28).

- Céc thong s6 huyét hoc: s6 lugng hong cau
(RBC), nong d hemoglobin (HGB), ty 1€
hematocrit (HCT), thé tich trung binh cua hong
cau (MCV), sb lugng tiéu cau (PLT), sé luong
bach cau (WBC) va ty I¢ % lymphocyt (LYM)
tai thoi diém N28.

- Cac thong sb sinh hda: aspartate
transaminase (AST), alanine aminotransferase
(ALT), cholesterol toan phan (TC), protein toan
phan (TP), creatinin (CRE), glucose (GLU) tai
thoi diém N28.

- Quan sat, khéi lwong cac co quan va ty 18
s0 v6i khdi lugng co thé chudt thuc nghiém trudc
khi mé.

- Két qua ciu trac vi thé gan, than caa 30%
sb chuot & mai 16.

3. Két qua va ban ludn
3.1. Pdnh gia dgc tinh cap cua liposome berberin

3.1.1. Ther nghiém theim do

Chudt cong trang dugc udng liposome BBR
vai liéu 2000 mg BBR/Kg, 2 lan trong 24 gio,
mdi 1an cach nhau 2 gio.

Sau khi udéng mirc liéu 1a 2000 mg BBR/kg,
chuot hoat dong binh thuong, 16ng muot, niém
mac hong, dong tir méit chudt binh thuong,
khong c6 biéu hién cua kho the hay tim tai, phan
va nudc tiéu binh thuong. Vi vay, mac liéu 2000
mg BBR/kg duoc chon dé tiép tuc tién hanh thir
nghiém chinh thirc trén 5 chuét

3.1.2. Thair nghiém chinh thiic

Vi lidu thir 2000 mg/kg:

Quan sat trén 5 chudt udng Iiposome BBR
v6i muac lidu 2000 mg BBR/kg cho thay ca 5
chuét duoc thir nghlem déu van dong va an udng
binh thuong, dong tir mit chudt binh thuong,
16ng muot, hd hip binh thuong. Nhu vay, Voi
muc lidu 2000 mg BBR/kg chudt khdng co biéu
hién doc tinh.

Thyc té nghién ciu doc tinh cap tinh cia
BBR duong ubng trén chudt nhat chi ra muc liéu

an toan la 20,8 g/kg [11]. Do d6, muc lidu cao
hon 1a 5000 mg BBR/kg dugc chon dé thir
nghiém, ciing 1a muc lidu thir téi han trong mo
hinh liéu ¢6 dinh (OECD/OCED 420) [17].

Véi lidu thu t6i han 5000 mg/kg:

Chuot cong trang duoc uong liposome BBR
véi lidu 5000 mg BBR/kg, 4 lan trong ngay, moi
lan cach nhau 2 gio. Sau khi uéng mau thir voi
lugng 16n, mot sé chudt c6 di ngoai phan nat
nhung sau d6 nhanh chong trd lai binh thuong.
Tiép tuc theo ddi chudt trong 14 ngay sau udng
mau thi, khong thay xuat hién triéu ching bt
thuong ndo, khong co chudt nao chét. Cac chudt
déu hoat dong binh thuong, phan, nuéc tiéu binh
thudng, niém mac hong hao, 16ng muot, phan xa
tdt vai cac kich thich. Két qua nghién cau doc
tinh cap cua liposome BBR véi liéu téi han 5000
mg BBR/Kg trén chudt cong déu khong co biéu
hién doc tinh, khdng c6 chudt nao chét. Do do,
gia tri LDso cua liposome berberin c6 thé xac
dinh gan dung > 5000 mg/kg, khong dwoc phan
loai theo GHS [18]. Két qua x4c dinh LDso c6 su
dao dong gitta cac nghién ctu. Gia tri LDs la
khéc nhau véi cac duong dung, nguon goc BBR
va goc mudi cua BBR. Trong cac nghién cau
trude do, gia tri LDso qua dudng udng cia BBR
sulfat & chudt cong duge bao cao 1a hon 1000
mg/kg [20]. Gia tri LDso ciia BBR sulfat chiét
Xuat tir Berberis aristata sau khi tiém trong phtc
mac & chudt cong 1 205 mg/kg [21]. Trong khi do,
lidu lwong an toan cia BBR khi udng ¢ chudt nhét
1én dén 20,8 g/kg va & nguai 1a 2,97 g/kg [11].

3.2. Panh gid déc tinh ban trwong dién cua
liposome berberin

3.2.1. Tinh trgng chung
Trong thoi gian tién hanh thi nghiém, chuot
cong trang o 16 ching va 2 16 udng mau thir deu
hoat d6ng binh :chudr)g, nhanh nhen, mat sang,
16ng mugt, an uong tot, phan kho.
322 Anh hong Ciia liposome berberin den
khoi luong co thé chugt
Khéi luong co thé chudt tai thoi diém truéc
khi dung mau thir, sau 7, 14, 21, 28 ngay sau khi
dung mau thir dugc trinh bay trong Hinh 1 (a, b).
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Hinh 1 cho thay, trong 28 ngay nghién cuu,
can nang chudt cong ca hai giéng duc va cai tang
déu ¢ ca 3 16. Khdng c6 su khac biét vé khbi
luong chudt ban dau hay ty 1¢ tang khdi lugng
chuét giira 2 16 chudt céng udng liposome BBR
lidu twong tng 150 mg BBR/kg va 450 mg
BBR/kg so véi 16 chirng cung gidng tai cac thoi
diém nghién ciu (p > 0,05). Nhu vay, liposome
BBR li¢u twong tng 150 mg BBR/kg va 450 mg
BBR/kg khdng anh huéng dén tinh trang chung
va can nang chuot. Trong md hinh nghién ciru
tac dung ha lipid mau ngoai sinh, thoi gian thu
tac dung 1 4 tuan (28 ngay) [16]. Mac du nghién
ctru doc tinh ban truong dién dugc tién hanh véi
mé hinh liéu l3p lai chi c6 28 ngay, nhung mirc
liéu liposome BBR duoc lya chon gap 3 1an va 9
1an liéu co tac dung trén md hinh gay tang lipid
mau ngoai sinh (twong tng 150 mg BBR/kg va
450 mg BBR/kg). Bong vat nghién ctru duoc lua
chon la chudt céng trang ca 2 giéng, so sanh
duoc tién hanh trén cac nhom chuét cung gidng
dé loai bo anh huong cua gidng trong biéu hién
doc tinh ban truong dién.

323 A7nf’l huong Ciia liposome berberin dén
thbng so huyet hoc chugt

Két qua dinh luong céc thdng s6 huyét hoc
tai thoi diém N28 duoc trinh bay & Bang 1.

Bang 1. Thong sé huyét hoc cuia chudt ¢ cac 16 nghién ctiu (S6 liéu biéu dién dusi dang M + SD)

Gibng CAl pUC
L6 Liposome BBR Liposome BBR
= Chung 150 mg 450 mg Chung
Lieu BBR/kg BBR/kg 150 mg BBR/kg | 450 mg BBR/kg
n 7 8 9 8 9 9
(1%?25':_) 6,34 £0,87 6,27 £0,83 6,37 £0,46 5,95+0,72 6,27 £0,93 6,15+0,68
(;'/(SE) 13104275 | 1401+181 | 1443+123 | 1366+151 14,18+192 1383+1,83
HCT (%) 28,36 £5,17 26,26 + 3,63 27,46 +245 25,16 £ 3,69 26,76 £4,69 26,07 +3,16
MCV (fL) | 4310+2,30 42,01+1,74 4311+1.28 42,28 3,22 42,66 +2,08 42,44 +1.28
(%SE) 11,61+1,29 10,50+ 2,95 11,08 + 2,49 8,84 £ 3,56 12,32+4]1 10,28 + 1,95
LYM (%) 14,06 + 3,25 1493+1,72 16,98 +2,71 17,64 +2,27 16,70 +1,86 15,99 +3,27
(ﬂ)lg/-:—_) 266,86 +50,29 | 235,13+3392 | 250,56 £37,28 | 264,38 +39,52 243,89+29,18 256,44 + 39,98

S6 ligu & Bang 1 cho thdy cac chi huyét hoc
cua chudt cong ca 2 giong duc va cai khong co
su khac biét tai thoi diém sau khi uong mau thi

28 ngay & 16 ching so v6i 16 thir cung giong uéng
liposome BBR & ca 2 muc liéu twong tng 150
mg BBR/Kg va 450 mg BBR/kg (p > 0,05). Nhu
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vay, liposome BBR véi mic liéu gap 3 va gap 9
lan muc lidu c6 tac dung trén mo hinh gay ting
lipid mau ngoai sinh khéng thé hién cac tac dong
¢6 hai véi chiic nang tao mau caa chuot thuc
nghiém sau 28 ngay udng.

3.2.4. Anh huong ciia liposome berberin dén
thdng so sinh hda chugt

Mot s6 thdng sé sinh hoa tai thoi diém N28
duoc trinh bay & Bang 2.

S6 lieu & Bang 2 cho thay cac théng sé sinh
héa gém: AST,ALT, TC, TP, CRE, GLU tai thoi
diém sau khi cho chudt udng mau thir liposome
BBR 28 ngay & ca 2 muc lidu 150 mg/kg va 450
mg/kg khéng c6 su khac biét so vai 16 ching khi
so sanh cung gidng (p > 0,05). Nhu vay liposome

BBR & ca 2 mac Ileu trén 1ap lai 28 ngay khong
1am thay d6i mot sé chirc nang gan (chuyén hoa
protein, chuyén héa lipid, chuyén hoa glucid),
khong c6 tac dong tiéu cuc tai chuc nang loc cua
cau than.

3.25. Phan tich mb6 bénh hoc cua chugt
thuc nghiém

Sau 28 ngay ubéng mau thtr, chudt dugc md
toan bo dé quan sat dai thé cac co quan trong
Iong nguc va o bung. Cac co quan: gan, than,
phoi, tim, tuyén thuong than, lach cua tat ca
chudt dugc can liy khéi luong. Pong thoi,
quan sat vi thé cac co quan, uu tién cac to chic
gan than.

Bang 2. Thong s sinh hda chudt & cac 16 nghién ctu (S6 lidu biéu dién dudi dang M + SD)

Gibng CAl pUC
Lo Liposome BBR Liposome BBR
A Chung 150 mg 450 mg Chung
Lieu BBR/Kg BBR/kg 150 mg BBR/kg | 450 mg BBR/kg
n 7 8 9 8 9 9
(fjg) 2641143696 | 273,70+37,61 | 24353 +3781 | 2537743983 | 29942 +5647 | 231,70 51,68
(ﬁl/f) 13400+32,62 | 14397 +14.05 | 117.74+17.25 | 14403+2623 | 14244+2413 | 14033+ 26,53
Tc 1,66+ 0,14 192+044 | 171032 | 1,93+027 2,14 +0,29 1,72 +0,36
(mmol/L)
(;/PL) 8264+1577 | 8935+1896 | 9423+1205 | 9155+502 | 100,73+994 | 9555+ 11,28
é'fl_E) 6041+842 | 5634+597 | 5864+492 | 5817 +12,66 | 5327 +355 57,04 +4,41
GLU 5,15 +0,74 5064072 | 560+047 | 524141 4104074 5,96 + 0,69
(mmol/L)

Bang 3. Ty 1¢ khoi lugng cc co quan so voi khoi lugng co thé cua chudt ¢ cac 18 nghién cau
(S6 liéu biéu dién dudi dang M + SD)

Gibng CAl bUC
Lo Liposome BBR Liposome BBR
Lid Ching 150 mg 450 mg Chiing 150 mg 450 mg
BBR/kg BBR/kg BBR/kg BBR/kg
n 7 8 9 8 9 9
Gan (%) 482+091 | 491+0,38 | 535+0,56 | 4,84+074 5,13 + 0,63 5,36 +0,78
Than (%) | 0,89+0,19 | 0,82+004 | 0,79+0,09 | 081+0,15 0,82 +0,08 0,80 + 0,08
Phéi (%) | 094+0,22 | 085+0,11 | 1,00+0,40 | 0,77 £0,10 0,85+ 0,10 0,94 +0,15
Tim (%) | 0,41+0,06 | 046+0,07 | 043+0,04 | 0,46+0,07 0,46 + 0,08 0,45 £ 0,05
TTT(%) | 0,04+001 | 0,04+001 | 0,04+001 | 0,03%0,01 0,03+0,01 |0,03+0,01
Lach (%) | 0,53+0,13 | 0,47+0,10 | 0,50+0,05 | 057+0,11 0,63+0,18 0,62 +0,10
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Anh hwong cua liposome BBR dén co quan
chugt cong trang:

Sau khi mé chuét, quan sat thay cac t6 chac
gan, than, tim, phoi, h¢ thong tiéu hda cua chuot
& 16 chang va 2 16 dung mau thi déu binh
thuong, khong c6 biéu hién xung huyét hay dau
hiéu bi ton thuong ¢ chudt cdng ca 2 gidng duc
cai. Ty 1é khdi luong cac co quan cua chuot cdng
& cac 16 nghién ciru so vai khéi luong toan bo co
thé duoc trinh bay o Bang 3.

Két qua & Bang 3 cho thay ty 18 khdi lwong
cac t6 chic gan, than, phdi, tim, tuyén thuong
than va lach tai thoi diém sau khi cho chuét uéng
mau thir liposome BBR lap lai 28 ngay ¢ ca 2
muc lidéu 150 mg BBR/kg va 450 mg BBR/Kg
khong cé su khac biét c6 y nghia thong ké so voi
16 ching khi so sanh cang gidng (p > 0,05).

Anh hwong cua liposome BBR dén cdu tric
vi the:

B. M than 16 cai thir lidu liposome BBR 150 mg
BBR/kg (HEXx200).

C. M5 than 16 céi thir liéu liposome BBR 450 mg
BBR/Kg (Hex200).
Hinh 5. Hinh anh vi thé gan cta chudt cong cai ¢ cac
16 nghién cau.

Kiém tra ngau nhién cau trac vi thé gan (tn
thuong té bao gan, tinh mach cira, mach mau),
than (ng than, té bao than) cua 30% sb chudt &
mdi 16. Két qua duoc trinh bay trong cac Hinh 5,
Hinh 6, Hinh 7, Hinh 8.

Hinh 5A cho thiy c4u trac gan trén cac manh
cit cia md gan 16 ching cai khéng bi dao lon.
Khoéng xuat hién té bao gan thoai hoa, hoai tir
nhu mé gan, viém, xo hoa hay té bao gan nhiém
md. C6 tinh trang m6 gan sung huyét nhe. Hinh
5B cho thay hinh anh cau trac gan trén cac manh
cit cua mo gan 16 thir liposome BBR véi liéu 150
mg BBR/kg twong tu nhu & 16 chudt chang cai,
ciing c6 tinh trang xung huyét nhe. Hinh 5C cho
thiy ciu tric gan trén cac manh cit cia mé gan
khéng bi dao 16n. Khong xuat hién té bao gan
thoai hoa, hoai tir nhu mé gan, viém, xo hoa. Co
tinh trang sung huyét nhe, mot sé té bao thoai
héa m&. Khong nhan thiy su khac biét dang ké
Vé cau trac vi thé gan giira 16 ching va cac 16 thir
trén chudt céng cai.

Hinh 6A, 6B va 6C cho thiy trén cac manh
cit cuia md gan, cu trac gan khdng bi dao 16n.
Khong xuat hién té bao gan thodi hda, hoai tir
nhu mé gan, viém, xo hoa hay sung huyét. Hinh
6C c6 xuat hién mot sb té bao thodi hda md. Nhu
vay, khong nhan thay sur khac biét dang ké vé cau
trac vi thé gan gitra 16 chimg va 16 thir liéu 150
mg BBR/kg trén chuét cong duc. L6 dyc thir lidu
liposome BBR tuong ttng 450 mg BBR/kg co
mot s6 té bao thoai héa mé.
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trong gidi han binh thuong. Nhu vay, khong co
su khac biét ve cau trac vi thé than gitra 16 chung
va cac 16 thtr trén chudt cong cai.

i R SN :
A. M6 gan 16 chirmg duc (HEx200).

i N

3 Dl G N P Sl Y Ak i

B. M6 gan 16 duc thir liéu liposome BBR 150 mg
BBR/kg (HEx200).

e

BBR/kg (HEx200).

’;I».’ “‘“' w»

C. M6 gan 16 duc thir liéu liposome BBR 450 mg
BBR/Kg (HEx400).

Hinh 6. Hinh anh vi thé gan cua chuét céng duc &
cac 16 nghién cuu.

) C. M6 than 16 céi thir liéu liposome BBR 450 mg
Hinh 7A, 7B va 7C cho thay, trén cac manh BBR/kg (Hex200).

cét cuia nhu mo than, khong thay tinh trang thoai Hinh 7. Hinh anh vi thé than caa chut céng cai &
hoa, viém, sung huyét va chay mau. M6 than cac 10 nghién cuu.
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B. M6 than 16 duc thir liéu liposome BBR 150 mg
BBR/kg (HEx200).

C. M6 than 16 duec thir liéu liposome BBR 450 mg
BBR/kg (Hex200).

Hinh 8. Hinh anh vi thé than caa chudt céng duc &
cac 16 nghién cuu.

Hinh 8A, 8B va 8C cho thiy, trén cac manh
cit ciia nhu mo than, khong thay tinh trang thoai
hoa, viém, sung huyét va chay méau. Md than
trong gigi han binh thuong. Nhu vay, khong co
su khac biét vé cau trac vi thé than giira 16 ching
va cac 16 thir trén chudt cong duc.

4. Két luan

Liposome BBR dugc xac dinh c6 mic LDsg
> 5000 mg/kg. Mau thir liposome BBR liéu
tuong tng 150 mg va 450 mg BBR/kg dugc
udng lién tuc trong 28 ngay khdng anh huong
dén tinh trang chung va can nang chuot, khong
anh huong dén cac thong sé huyét hoc, sinh hoa.
Liposome BBR ciing khong gy bién ddi rd rét vé
dai thé ciing nhur vi thé caa md gan, than trén chudt
nghién ctu. Trong pham vi nghién ctu cho thiy
liposome BBR an toan khi dung qua dudng udng.

Loi cam on

Cong trinh khoa hoc nay dugc hé trg kinh
phi tir S& Khoa hoc va Cong nghé Ha Noi (de tai
mé s6 01C-06/04-2020-03).
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