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BERBERIN — PAC TiNH DUQC PONG HQC VA TRIEN VONG PIEU TRI

TOM TAT

Berberin (BBR) la moét hop chat tw nhién
cd trong nhiéu loai thwc vat thuéc ho Hoang
Lién (Ranunculaceae) va Hoang Lién gai
(Berberidaceae). Nghién ctru nay da téng hop céac
dac tinh dwgre ddng hoc va trién vong diéu tri cta
BBR, dac biét tap trung vao cac tac dung Ién qua
trinh chuyén héa va cac bénh ly tim mach. BBR da
duoc chirng minh 1a ¢ kha ndng chéng viém, gidm
cholesterol mau, cai thién do nhay insulin va tang
cwdng chirc ndng ndi md. Diéu nay goép phan giam
nguy co méc cac bénh tim mach va rdi loan chuyén
hoéa nhw bénh dai thao dwong tuyp 2 va béo phi.
Tuy nhién, BBR ¢6 sinh kha dung thap khi sir dung
duwong udng, gay thach thire 16n trong rng dung
lam sang. Cac phwong phap nhw st dung cong
nghé nano va dan chat méi dang dwoc nghién clru
nham cai thién sinh kha dung va hiéu qua diéu tri
clia BBR. Mac du can thém cac nghién ctru 1am
sang dé xac dinh liéu dung t6i wu va an toan,
nhung BBR cho thdy tiém nang I&n trong diéu tri
cac bénh ly lién quan dén chuyén héa va cé thé tré
thanh mét phan quan trong cla cac phwong phap
diéu tri dwa trén dworc liéu tw nhién trong twong lai.

Ttr khéa: Berberin, duoc déng hoc, bénh chuyén
hoa, bénh tim mach

BERBERIN:PHARMACOLOGICAL PROPER-
TIES AND THERAPEUTIC POTENTIAL

ABSTRACT

Berberine (BBR) is a natural compound found
in various plants of the Ranunculaceae and
Berberidaceae family. This review summarizes
the pharmacokinetic properties and therapeutic
potential of BBR, with a focus on its effects on
metabolism and cardiovascular diseases. BBR has
been shown to have anti-inflammatory properties,
reduce blood cholesterol, improve insulin sensitivity,
and enhance endothelial function. These effects
contribute to lowering the risk of cardiovascular
diseases and metabolic disorders such as type
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2 diabetes and obesity. However, BBR has low
bioavailability when taken orally, posing a significant
challenge for clinical application. Strategies such
as the use of nanotechnology and novel derivatives
are being explored to improve the bioavailability
and therapeutic efficacy of BBR. Although further
clinical studies are needed to determine the optimal
and safe dosage, BBR shows great potential in
the treatment of metabolism-related diseases and
may become an important part of natural-based
therapeutic approaches in the future.

Keywords: Berberine, pharmacokinetics,
metabolic diseases, cardiovascular diseases

I. DAT VAN BE

Ganh nang strc khde toan cau do cac bénh mach
mau, nhw xo vira dong mach, bénh mach mau néo,
tang huyét 4p va cac bién chirng cla bénh tiéu
dwong, dang gia tadng nhanh chéng. Cac khao sat
dich t& hoc da chi ra rang chi phi diéu tri cac bénh
mach mau ngay cang tang trén toan thé gi¢i lam
anh hwdng dén chét lwong cudc sdng clia bénh
nhan. Nhiéu co' ché bénh sinh phirc tap, bao gom
viém, stress oxy hoa, va rdi loan chuyén hoa lipid,
duoc xac dinh 1a cac yéu té chinh thic day sy phat
trién cla bénh ly mach mau. Mac du céac liéu phap
y hoc hién dai da dong gop dang ké vao viéc kiém
soat cac bénh nay, nhwng chi phi diéu tri cao cung
v&i cac tac dung khéng mong mubn khi st dung
dai han da dat ra nhu cau cap thiét vé cac phuwong
phap diéu tri thay thé. Cac hop chéat cé ngudn gbc
tw nhién dang thu hat sy cha y ciia cdng dong khoa
hoc do ¢6 tiém nang diéu tri hiéu qua véi it tac dung
phu hon. Véi lich st st dung lau dai trong y hoc cb
truyén, berberin (BBR) da thu hut sw quan tam Ién
ctia cdng déng khoa hoc nh& vao nhirng tac dung
sinh hoc da dang, dac biét trong linh vuec chuyén
héa va tim mach. Nhiéu nghién ctru da chi ra réng
BBR c6 khad nang didu chinh cac chi sb chuyén
hda quan trong nhw gidm cholesterol, cai thién do
nhay insulin va tdng cwdng chirc nang ndi moé, qua
dé gop phan gidm nguy co bénh tim mach va hé
tro diéu tri cac rdi loan chuyén héa nhu dai thao
duwong tuyp 2.

Do d6, trong bai tdng quan nay, chung téi hé théng
hoa mét sb tac dung sinh hoc ndi bat dwoc nghién
ctu gan day cta BBR cé tiém ndng (rng dung cao
trong diéu tri cac bénh mach mau va chuyén héa
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bang cach st dung co s& di liéu trwc tuyén cla
ScienceDirect, PubMed, Google Scholar.

Il. TONG QUAN VE BERBERIN

2.1. Nguén géc, tinh chéat ly héa cua berberin

Berberin (BBR) la mét isoquinolin alkaloid,
ton tai tw nhién trong ré, than ré va vé than cua
cac loai cay thudc khac nhau tr cac ho Hoang
Lién (Ranunculaceae), ho Hoang Lién gai
(Berberidaceae), va [1].

BBR la tinh thé mau vang, diém néng chay 1451
— 146,7 °C, khéng mui, cé vi rat dang, tan trong
nuwdc nong, it tan trong ethanol va nwéc, khong
tan trong chloroform, ether va cac dung maéi hiru
co khac. BBR (C,,H,,NO,*, CAS no: 2086-83-1)
c6 khdi lwgng phan tir 1a 336,4 g/mol. Danh phap
IUPAC ctia hop chéat 1a 16,17-dimethoxy-5,7-dioxa-
13-azoniapentacyclo[11.8.0.02°.0%8.0]henicosa-
1(13),2,4(8),9,14,16,18,20-octaene [2]. Chu tric
clia BBR bao gdm mét vong dihydroisoquinolin va
mot vong isoquinolin phang (Hinh 1).

Hinh 1. Céng thirc cau tao cua BBR [3]

B6 khung phan ttr ctia BBR c6 thé dwoc chia
thanh bén vong, A, B, C va D, véi C, va C, cla
vong A tao thanh nhém methylenedioxy chiu trach
nhiém cho hau hét cac tac dung sinh hoc ctia BBR.
Vong “C” chtra cAu tric amoni bac bén (véi N* trong
vong thom), cé tac dung khang khuén. Trong vong
“D”, C, va C,, déu gan véi mot nhém methoxy [3].

Hién nay, cac nghién ctru vé bién dbi cau trac
ctia BBR dé tdng cwdng tac dung sinh hoc chd yéu
tap trung vao cac vong “C’va “D”. Bang chirng hién
c6 cho thay alkyl hda ho&c acyl héa trong vong “D”
dan dén tac dung ha dwong huyét. Viéc dwa acid
cinnamic vao vi tri 9-O gay ra tac dung ha dwdng
huyét manh. Alkyl héa C, va C,, da duwoc chirng
minh la lam tang ddc tinh té bao. Twong tw nhw
vay, cac vi tri N, va C_, dé bj bién dbi lam tang tac
dung chéng tang sinh té bao ctia BBR [4].

2.2. Tinh hinh cap phép va str dung cac ché
pham chira BBR

Duwoc liéu chira BBR da dwgc ghi chép trong
Than Néng C6 Thw va dwoc st dung & Trung
Québc vao khoang nam 3000 trwéc Cong Nguyén
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[5]. BBR tinh khiét chiét xuat tiv cac dwoc liéu nay
duwoc san xuat dwdi cac dang bao ché hién dai nhw
vién nén, vién nén bao phim, vién nén bao dwong,
vién nang ctrng va da dwoc cap phép duéi dang
thudc & Trung Quéc, Viét Nam [6], [7] v&i chi dinh
diéu tri nhiém khuan dwong tiéu héa, liéu lwong 0,1
g méi lan, uéng 1-3 1an méi ngay tuy mirc d6 nhiém
khuan [3].

Theo théng k&, dén ngay 08 thang 8 nam 2024,
Cuc Quan ly Dwoc Viét Nam da cap phép cho téng
cong 76 thudc san xuét trong nwéc chiva BBR tinh
khiét dwéi dang mudi BBR clorid. Trong sé nay, 48
ché pham chira BBR clorid don chét (dwoc phan
loai la thuéc hoéa dugc) va 28 ché phdm chia
BBR clorid két hop v&i mét loai hodc vai loai trong
sd cac dwoc lieu sau: bdt ré hodc cao dic moc
hwong, cao khd ba ché, cao dac méc hoa tréng,
bot qua ngd thu du, bot ré bach thuoc, bot nha dam
tlr, bot tdi... (dwoc phan loai la thube dwoc liéu) [8].

Hau hét cac nwéc phat trién nhuw Hoa Ky, Lién
minh chau Au (EU), Uc, Canada, Singapore... hién
dang cap phép cho cac ché phdm chira BBR dudi
dang thuwc phdm chirc ndng (TPCN) véi cac chi
dinh phd bién nhw hé tro diéu tri ting lipid mau
va rbi loan chuyén héa (dai thao dwong type 2).
Viéc dang ky, san xuét, lwu hanh cac sadn pham
nay dwoc quan ly theo quy ché di véi TPCN [3].

Chuwa tim th4y tai liéu tham khao nao trong cac
co s& di¥ liéu hién co vé viéc cip phép va san xuét
BBR & Viét Nam dw¢i dang TPCN. Viéc s dung
BBR nhw mot TPCN hién tai trong céng déng o
Viét Nam la tw phat, véi cac s&n pham xach tay tir
nwoc ngoai.

lll. CAC PAC TiNH DUQC PONG HOC CUA
BERBERIN

3.1. Hap thu

Hap thu kém khi udng véi sinh kha dung thap.
Sinh kha dung tuyét dbi ctia BBR 1a 0,37% khi uéng
lidu don twong &ng 48,2; 120 hodc 240 mg/kg thé
trong chudt cong. Sinh kha dung 0,68% do dwoc &
cac mau huyét twong chudt cbng véi ndéng do dinh
Cmax la 9,48 ng/ml va dién tich dwéi dwong cong
(AUC)0—36 gi® la 46,5 ng.gio/ml. Sau khi udng
lidu don 50 mg/kg thé trong thé ndng dé dinh dat
dwoc la 0,411 pg/ml [3], [9].

Mot sb nghién ctu vé sinh kha dung cia BBR
trén nguwoi cing da dwoc thwc hién. Trong mot
nghién ctvu, Cmax trung binh 8 gi® sau khi uéng
liéu 400 mg la 0,4 ng/ml. Mét nghién ctru khac bao
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cdo rang Cmax ctia BBR & 10 nguwoi tinh nguyén khée manh uéng lidu 500 mg la rat thap, & mic 0,07
nmol/l [10].

Nguoi ta cho rang, sinh kha dung thap ctia BBR in vivo ¢ lién quan chat ché véi qua trinh dao thai lan
dau qua rudt rong rai, trong doé thuoc dwoc loai khdi tuan hoan qua qua trinh chuyén hdéa & gan dan dén
murc do lwu thong toan than thip. Ngoai ra, mot mé hinh don 16p té bao Caco-2 da dwoc siv dung dé xac
nhan rdng BBR la chat nén cho chat van chuyén thubc P-glycoprotein, c6 thé gop phan lam gidm hép thu
BBR trong cac té bao biéu mé rudt non do khuéch tan thu déng [11].

3.2. Phan bd

BBR phan bé chii yéu vao cac mé gan, than, co, phdi, ndo, tim, tuy va mé sau khi uéng, véi ndng dd giam
dan theo thir tw. Trong hau hét cac nghién ctru, ndng dé BBR & mé cao hon gap khoang 70 1an néng do
trong huyét twong sau khi udng 4 gio [9].

Su sén cé clia cac cong nghé mdi nhw phan tich thanh phan bang phép do khéi phd ion héa séc ky
I6ng hiéu nang cao (HPLC—ESIMS)/khéi phd (MS) va hinh &nh MS ¢6 thé cho phép tham do cai thién sw
phan bd mé ctia BBR. Thuc té 1a BBR dwoc phan bd rong rai trong cac mé cé thé hivu ich trong diéu tri
mot sb bénh, diéu nay co thé mo rong pham vi (’ng dung lam sang cua noé. Vi du, v&i dac tinh lam giau
tai gan, diéu tri bang dwdng ubng véi 100 mg/kg co thé thuc day bai tiét cholesterol tr gan vao mat [3].

3.3. Chuyén hoéa

BBR dwoc chuyén héa nhanh & gan va b&i hé vi khuan dwdng rudt thanh cac chat chuyén hoa cé hoat
tinh sinh hoc twong tw BBR [10]. Cac con dwdng chuyén hoéa BBR chinh in vivo |a demethyl héa, khir va
hydroxyl héa (cac chat chuyén héa BBR pha 1), glucuronid héa, sulfat héa va methyl héa tiép theo (cac
chét chuyén hoa BBR pha 1) [9].

Qua trinh chuyén héa BBR ¢ lién quan chat ché dén cac enzyme cytochrom P450 (CYP450) trong
gan. C4c nghién ctru vé qua trinh chuyén héa BBR da chi ra rdng BBR c6 thé duwoc chuyén héa béi cac
phan nhém enzyme CYP450, trong d6 cac enzyme chuyén héa quan trong nhat [a CYP2D6 va CYP1A2,
doéng vai trd quan trong trong qua trinh hinh thanh cac chat chuyén dang sinh hoc ciia BBR & chudt va
ngudi. Sau 0,5 gid va 1 gior ubng BBR, cac chat chuyén hoa chinh va cac lién hop acid glucuronic twong
(rng clia chung da dwgc phat hién trong cac mé gan va mat [10].

Ru6t la co quan chinh trong qua trinh dung thudc qua dwéng ubng dé hap thu va chuyén hoa thube. Hé
vi khudn dwdng rudt, mét “co quan” vé hinh trong co thé, déng vai trd quan trong trong qua trinh chuyén
héa nay. Sau khi uéng, BBR trai qua nhiéu qua trinh bién déi sinh hoc dwéi tac déng ctia hé vi khuén
duwdng rudt, dan dén sw thay ddi vé dac tinh va ndng dd clia nd. Cac chéat chuyén hoéa chinh do BBR tao
ra dudi tac dong ctia hé vi khuan dudng rudt bao gdm cac dan chat demethoxy héa va hydrogen hoa.
BBR c6 thé bi hydrogen hoa b&i enzyme nitroreductase (NR) do hé vi khuan dwdng rudt tao ra, chuyén
thanh dang cé thé hap thu Ia dihydroberberin. Sau dé, dihydroberberin duwgc oxy héa tré lai thanh BBR
khi h&p thu vao mé ruét va di vao mau [9], [10].
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27



TAP CHi Y DUQ'C THAI BINH, TAP 12 SO 3 - THANG 9 NAM 2024

Qua trinh chuyén héa b&i hé vi khuan dwdng rudt 1a mét dac diém tha vi va quan trong ctia BBR. Can
c6 thém nhiéu nghién clru trong twong lai dé lam rd tinh chat dwoc lwe hoc ctia qua trinh nay.

3.4. Thai trwr

BBR dwoc tim thay trong phan vai ty 18 phuc héi la 22,74% sau khi ubng mét liéu duy nhat (200 mg/
kg) trong 48 gi¢. Thalifendin 1a chat chuyén héa nhiéu nhat clia BBR dwoc bai tiét qua mat, nuwéc tiéu va
phan & chuét. Trong mot nghién ctru khac, 18,6% BBR dwoc bai tiét qua phan dwdi dang berberrubin
sau khi tiém vao da day véi liéu duy nhat 48,2 mg/kg. Téng lwong thu hdi BBR va cac chat chuyén hoéa
clia no t& nwéce tiéu, mat va phan 1a 41,2% & chudt [3].

IV. TAC DUNG SINH HQC VA TRIEN VONG DPIEU TRI CUA BERBERIN

4.1. Tac dung sinh hoc

Cac nghién ctru tién 1am sang va lam sang so bd da chirng minh rang BBR c¢6 thé diéu chinh nhiéu con
duwéng sinh hoc, bao gébm cac co ché lién quan dén chuyén héa, viém, va tin hiéu té bao. Nhirng tac dung
nay gop phan vao trién vong sir dung BBR nhw mét liéu phap tiém nang cho nhiéu bénh ly khac nhau,
d&c biét la cac bénh lién quan dén chuyén héa va tim mach.

4.1.1. Tac dung lén qua trinh chuyén héa lipid

BBR lam giam cholesterol hiéu qua da dwgc chirng minh trong cac thtr nghiém lam sang [3], [10], [12],
[13], [14].

BBR lam gidm cholesterol huyét thanh, chét béo trung tinh va cholesterol lipoprotein ty trong thap
(LDL-C) ma khéng &nh hwéng dén murc cholesterol lipoprotein ty trong cao (HDL-C) trong huyét thanh
[14]. M6t sb nghién ciru con cho thdy c6 sy tdng nhe HDL-C [3].

Theo két qua thi nghiém trén t& bao gan, BBR lam t&ng biéu hién thu thé lipoprotein ty trong thap (Low
Density Lipoprotein Receptor — LDLR) béng céach kich thich tryc tiép kinase diéu hoa tin hiéu ngoai bao
(Extracellular signal-regulated kinase — ERK) d& 6n dinh mRNA LDLR, két qua la can béng néi méi LDL-C
duwoc cai thién. Co ché nay khong lién quan dén viéc kich hoat cac yéu t phién ma diéu chinh biéu hién
clia cac gen lién quan dén qua trinh tdng hop cholesterol, acid béo, va triglycerid ((Sterol Regulatory
Element-Binding Proteins — SREBP) hoac cac hoat dong ciia men khir HMG-CoA. Do d6, BBR la mét
TPCN duoc coi la mot liéu phap thay thé dé giam marc LDL-C & nhirng bénh nhan dung nap statin nham
tranh phan &ng bét loi vé co bap lién quan dén statin (phan &ng tiéu co van) [13].

BBR c6 thé lam t&ng mirc dd phosphoryl héa AMPK va ACC & gan & chudt béo phi dé thuc ddy qua
trinh oxy héa acid béo, cubi cung cai thién tinh trang tang lipid mau va loai bé sw tich tu m& thira & gan.
BBR c6 tac dung chéng tiéu m& chi yéu bang cach lam gidm sw e ché phosphodiesterase cuia té bao
m& 3T3-L1, dan dén lam gidm qua trinh phan gidi m& do cAMP gay ra.

BBR diéu chinh sw biéu hién clia cac gen trao doi chét, ngan chan qua trinh tao lipid va gay ra s tiéu
hao nang lwgng bang cach kich hoat hoat ddng AMPK trong mé mé& va co. BBR (¢ ché sy biéu hién cla
cac enzyme tao mé& (cac enzyme téng hop acid béo nhw acetyl-CoA carboxylase, acyl-CoA synthase va
lipoprotein lipase) va cac yéu té phién ma (SREBP-1¢, C/EBP-a va PPAR-g), do d6 lam gidm san xuét té
bao m& va bai tiét leptin. K&t qua 1a trong lwong co thé gidm va mae chéat béo trung tinh giam [12], [13].

| Tang lipid maud, tich ty mdd
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Hinh 3. Tdc dung ctia BBR déi vé&i chuyén héa lipid, béo phi va bénh gan nhiém mé khéng do rwou
(Nonalcoholic Fatty Liver Disease — NAFLD) [12]
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4.1.2. Tac dung chéng viém

Viém la mét trong nhirng loai phan (rng mién dich chinh déng vai trd then chét trong kha nang mién
dich bam sinh va thich nghi dé& bao vé co thé con ngudi chéng lai nhiéu kich thich cé hai. M6t tinh trang
viém thanh céng va duoc kiém soat thuwong loai bd cac tac nhan gay bénh xam nhap (vi khuan, virus va
nam) va thic day qué trinh stra chiva va tai tao mo.

Trong qué trinh viém, mot sb cytokine va chemokine tién viém, bao gdm yéu t6 hoai t& khéi u-a
(TNF-a), interleukin (IL)-1B (IL-1B), IL-6, IL-8, IL-12 va interferon-y (IFN-y) dwoc san xuat b&i cac té bao
mién dich. Théng qua twong tac véi cac thu thé bé mat té bao, cac chét trung gian gay viém nay gay ra
tin hiéu ndi bao trong cac té bao mién dich, thic day san xuét nhiéu cytokine tién viém hon trong vong
khuéch dai dwong tinh [15].

Ba con dwdng truyén tin hiéu chinh, bao gém NF-kB (Nuclear Factor-kB — Yéu td hat nhan-kappa B),
JAK/STAT (Janus Kinases/Signal Transducer and Activator of Transcriptions — Janus kinase/Bd chuyén
ddi tin hiéu va bo kich hoat phién ma) va MAPK (Mitogen-Activated Protein Kinase — Kinase protein hoat
hoéa béi Mitogen), rat can thiét cho mot s sw kién té bao nhw kich hoat, tdng sinh va biét hoa té bao mién
dich va déng vai trd quan trong trong viéc khéi phat va thic day viem. BBR c6 tac dung diéu hoa dbi voi
ca ba con dwdng truyén tin hiéu NF-kB, JAK/STAT va MAPK in vitro & nhiéu loai t& bao mién dich va in
vivo trong mét sb bénh viém nhiém thwc nghiém [15], [16].

Tac dung diéu hoa ctia BBR trén con dwéng tin hiéu NF-kB

BBR trc ché dwdng dan tin hiéu NF-kB dwoc kich hoat bang cach diéu chinh gidm biéu hién NF-kB (&
ca mirc dd mRNA va protein), lam gidm qua trinh phosphoryl héa va thoai héa cua IkB, ¢rc ché qua trinh
chuyén vi ctia NF-kB tir té bao chat vao nhan va lam suy gidm hoat dong lién két DNA cla NF-kB [16],
[17].

Tac dung diéu hoa ctia BBR trén con dwong tin hiéu JAK/STAT

BBR da dwoc chirng minh 1a c6 kha ndng diéu hda con dwdng tin hiéu JAK/STAT bang cach (rc ché
san xuat Oncostatin M, mot cytokine quan trong lién quan dén viém. Diéu nay dan dén sw gidm thiéu san
xuét cac cytokine lién quan dén phan (rng mién dich T, 1vaT17, bao gdm IFN-y va TNF-a. Cac nghién
ctvu in vivo cho thdy BBR c6 tac dung bao vé chdng lai viém nhiém théng qua viéc gidm biéu hién cua
céac cytokine tién viém va cai thién san xuét IL-10, mét cytokine chdng viém quan trong [18].

Tac dung diéu hoa ctia BBR trén con dwéng tin hiéu MAPK

BBR cling anh hwéng dén con dudng tin hiéu MAPK, mét trong nhitng con dwéng quan trong nhat
trong viéc diéu hoa biéu hién gen, tdng sinh va biét héa té bao. Bang cach (rc ché hoat dong clia cac
kinase protein threonine serine trong con dwdng nay, BBR gilp giam tinh trang viém qua trung gian TH1/
TH17 va kiém soat biéu hién gen lién quan dén viém. Diéu nay gop phan lam giam mdc do viém va thuc
day qua trinh stra chiva mod [19].

4.1.3. Tac dung dén cac thong sé chuyén héa & bénh nhan dai thao dwong type 2

BBR duwoc biét dén véi kha nang diéu chinh nhiéu con dwérng chuyén hoéa théng qua cac co ché sinh
hoc phan t&r phirc tap, ddc biét 1a trong viéc kiém soat dwdng huyét & bénh nhan dai thao dwdng type 2.
[91, [12], [13].

Mét trong nhitng co ché chd yéu Ia kich hoat AMPK (Adenosine Monophosphate-Activated Protein
Kinase), mét enzyme trung tdm trong viéc diéu hoa can bang nang lwong té bao. Khi AMPK dwoc kich
hoat, qua trinh tan tao duwéng (gluconeogenesis) & gan bj (e ché, gidm san xuét glucose ndi sinh, tir d6
gitip ha glucose mau. Péng thdi, AMPK thic day qué trinh oxy héa acid béo va tdng cwdng s hap thu
glucose trong co xwong, cai thién tinh trang khang insulin [20].

BBR con anh hwdng dén biéu hién cla cac gene lién quan dén tinh trang viém man tinh va khang
insulin. Cu thé, n6 lam gidm murc dd biéu hién cla cytokine gay viém nhuw TNF-a va IL-6, tir d6 cai thién
dd nhay insulin & cac md. Ngoai ra, BBR con tang cwdng biéu hién cia GLUT4 (Glucose Transporter
Type 4), mét protein van chuyén glucose vao té bao, dac biét 1a trong cac mé nhay cadm insulin nhw co
va mé& [17].
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4.2, Trién vong diéu tri

Nh& vao nhirng tac dung sinh hoc da dang, BBR hira hen sé tré thanh mét Iwa chon tiém nang trong
diéu tri cac bénh ly tim mach va chuyén héa lién quan dén réi loan lipid va glucid ciing nhw phan (rng mién
dich qua murc [9], [12], [13], [20], [21], [22]. Dac biét, liéu phap v&i BBR dwgc danh gia la an toan hon voi
it tac dung phu so vé&i cac thubc Tay y thworng dung trong diéu tri tang lipid mau (chéng han, statin cé thé
gay tiéu co van khi sir dung kéo dai) va dai thao dwdng (cac thube chéng dai thao duwdng cé nguy co gay
ha dworng huyét nghiém trong) [13], [23].
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Hinh 4. Trién vong irng dung BBR trong diéu trj cdac bénh ly tim mach va chuyén hoéa [23].

Tuy nhién, mét trong nhirng thach thirc I&n trong viéc rng dung BBR 1a sinh kha dung thap khi st dung
dwdng ubng. Tiém tinh mach cé thé gitp cai thién sinh kha dung cla berberin va da dwoc thir nghiém
lam sang, tuy nhién duwéng dung nay cé thé dan dén cac tac dung bét loi nghiém trong, bao gém ca
nglrng hé hép [3], [11]. Vi vay, cac nghién ctru hién nay chi yéu tap trung vao viéc cai thién sinh kha
dung dwa trén viéc tao ra cac dan chat méi, sir dung cong nghé nano moét cach chién lwoc, bao gdbm chét
mang nano, liposome va céng nghé vi Idng nham tang cwdng sw hap thu va do do, tdng cwdng hiéu qua

diéu tri ciia Berberin [21].

V. KET LUAN

BBR, mét hop chat tw nhién cé trong nhiéu loai
thwc vat, d@ dwoc chirng minh c6 nhiéu dac tinh
dwoc hoc quan trong, dac biét 1a trong diéu tri cac
bénh chuyén héa nhw dai thao dwdng tuyp 2, bénh
tim mach va béo phi. Cac nghién ctru da chi ra
rang BBR c6 kha nang cai thién sy chuyén hoa
glucose, giam lipid mau, va tang cwdng chirc nang
néi mo, tr d6 gidm nguy co bénh ly tim mach. Bac
biét, co' ché hoat déng ctia BBR lién quan dén viéc
kich hoat AMPK, mét yéu té quan trong trong diéu
chinh can bang nang lwong va chuyén héa lipid.

Tuy nhién, van can thém nhiéu nghién ciru 1am
sang dé xac dinh chinh xac liéu dung, an toan, va
hiéu qua cta BBR trong cac diéu kién khac nhau.
Mac du vay, BBR cho thdy tiém nang I&n va co thé
tré thanh mét phan quan trong trong cac phwong
phap diéu tri dwya trén dwoc liéu tw nhién trong
twong lai.
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