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RENOPROTECTIVE ACTIVITY OF BERBERINE IN DIABETIC KIDNEY DISEASE: AN
OVERVIEW FROM IN VITRO TO CLINICAL EVIDENCE
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ABSTRACT

Objectives: To synthesize mechanistic and clinical evidence on the renoprotective activity of
Berberin in diabetic kidney disease across in vitro, animal, and human research, and to position
Berberin within multimodal diabetic kidney disease care.

Method: We searched PubMed, Cochrane, and major publishers (January 2010 to October 2025)
for studies on Berberin and diabetic kidney disease. Eligible items included mechanistic in vitro/
animalstudies and human trials or systematic reviews reporting renal outcomes (e.g., albuminuria,
eGFR). Data were summarized narratively.

Results: Preclinical studies consistently show that Berberin activates AMPK and PGC-1ato restore
mitochondrial energy homeostasis; down-regulates TGF-B/Smad-driven fibrosis; suppresses
NF-kB-mediated inflammation; and enhances antioxidant defenses via Nrf2. Berberin also
modulates the gut-kidney axis, lowering uremic toxins (e.g., TMAO, p-cresol) linked to renal injury.
Early clinical evidence suggests that add-on Berberin can reduce urinary albumin-to-creatinine
ratio and cystatin C in type 2 diabetes with good tolerability; small adjuvant studies in hypertensive
T2DM report improvements in renal markers. However, large randomized trials with standardized
formulations and kidney-relevant endpoints remain lacking.

Conclusion: Converging mechanistic data and preliminary clinical signals support Berberin
as a promising adjunct to guideline-based diabetic kidney disease therapy to target metabolic,
inflammatory, and fibrotic pathways and albuminuria. High-quality randomized trials evaluating
UACR change, eGFR slope, and hard renal/cardiovascular outcomes are needed to define
indications, dosing, and monitoring.
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TOM TAT
Muc tiéu: T6ng hop bang chirng co ché va lam sang vé tac dung bao vé than cla Berberin trong

bénh than dai thdo dudng tirin vitro, dong vat dén ngudi; dong thai xac dinh vi tri clia Berberin trong
cham séc da mo thire.

Phuong phéap: Tim ki€m PubMed, Cochrane va cac nha xuat ban (&n (1/2010-10/2025) cho céc
nghién ctru vé Berberin va bénh than dai thao dudng. Tiéu chi gdm nghién cltu cd ché in vitro/dong
vat va nghién cltu trén ngudi hodc téng quan hé théng c6 bao cdo chi sd than (albumin niéu, eGFR).
D{f liéu dugc téng hop tudng thuat.

K&t qua: Bang chirng tién [dm sang nhat quan cho thay Berberin hoat héa AMPK va PGC-1a phuc
hdi can bang nang luong ty thé; (c ché xo héa qua truc TGF-B/Smad; gidm viém qua NF-kB; tang
cudng chdng oxy héa qua Nrf2. Berberin con diéu bién truc rudt-than, ha cac doc chat uré huyét
(nhu TMAO, p-cresol) lién quan t8n thuong than. D liéu ld&m sang budc dau goiy bé sung Berberin
c6 thé giam ti s8 albumin/creatinin niéu va cystatin C & dai thao duding type 2 vGi dung nap tét; mot
s6 nghién ctu bd trg d T2DM tang huyét ap cho thay cai thién chi s than. Tuy nhién, con thiéu thir
nghiém ngéu nhién quy mé L&n véi ch& phdm chudn héa va tiéu chi két cuc than phu hop.

K&t luan: Bang chiing co ché héi tu va tin hiéu ldm sang ban dau ting hé Berberin nhu liéu phap b6
trg day hira hen trong bénh than dai thao dudng, hudng tdi cdc con dudng chuyén hda, viém, xo
héa va albumin niéu. Can céc thir nghiém chéat lugng cao dénh gia thay d6i UACR, d6 déc eGFR va
bién ¢8 than/tim mach cirng dé xac dinh chi dinh, liéu va theo dbi.

Ttrkhoa: Berberin, bénh than dai thdo dudng, albumin niéu, AMPK, TGF-B/Smad, hé vi sinh dudng rudt.

1. DAT VAN DE

Bénh than dai thao dudng la nguyén nhan hang dau cua
bénh than man giai doan cudi. DU céc liéu phap nén (kiém
soat glucose mau va huyét ap, ic ché hé RAS, SGLT2i,
finerenone néu phu hgp) da cai thién tién lugng, ty L& ton
uu albumin niéu va suy gidm eGFR van cao. Berberin, mot
alkaloid isoquinoline tr cac loai Coptis/Berberis, da cho
thay tac dung chéng dai thao duong, diéu bién viém, xo
héa va bao vé ca quan dich. Muc tiéu téng quan: (1) M6 ta
co ché tac dung bao vé than cua Berberin lién quan bénh
than dai thao duong; (2) Tom tat bang ching lam sang; (3)
Chi ra khoang tréng nghién ctru va dinh hudng ng dung.

2. PHU'ONG PHAP TONG QUAN

Chung t6i tim ki€m c6 hé thong giai doan 1/2010-10/2025,
chon céc nghién cltu ca ché in vitro/dong vat va nghién
clu trén ngudi (ngdu nhién, ddi chiing hoac quan sat)
danh gia albumin niéu, eGFR hoac cystatin C.

Loai trir nghién clru da thanh phan kho quy két hoac thiéu
dir liéu két cuc than.

*Tac gia lién hé

D{¥ liéu dugc téng hop tudng thuat theo muc tiéu.

3. KET QUA

Bang chiing co ché: Berberin kich hoat AMPK va PGC-1aq,
cai thién can bang nang luong ty thé va tén thuong
podocyte/mesangium; (¢ ché truc TGF-B/Smad, lam
giam lang dong ECM va xd hda; gidm tin hiéu NF-kB va
stress oxy hda qua Nrf2 [1], [4], [8-9]. Berberin con diéu
hoa hé vi sinh duong rudt, ha TMAO va p-cresol - cac doc
chat cé lién quan dén viém va tién trién CKD [5-6].

Bang chitng lam sang: ,6t nghién cliu & T2DM cho thay
dung Berberin lién quan doc lap dén giam UACR va
cystatin C, goi y cai thién tén thuong than sém; tinh an
toan thuén Lgi [2]. & bénh nhan téng huyét ap kém T2DM,
Berberin dung bé trg trén nén diéu tri chuén lién quan cai
thién cac chi sé than so vdi chirng [3]. Téng quan hé théng
trén mo hinh déng vat cling cé céac tac déng chéng viém,
X0 hda va cai thién chlrc nang than, song kha nang ngoai
suy sang ngudi can RCT quy mé Lén [4], [8]. Gidam UACR
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cO y nghia tién lugng: & ngudi CKD kém T2DM, mirc gidm
UACR > 30% lién quan giam tr vong, bién ¢6 tim mach va
tién trién CKD [10].

4. BAN LUAN

Vi tri ldm sang tiém nang: Berberin c6 thé dugc can nhac
nhu liéu phap bd trg hudng tdi muc tiéu gidm albumin
niéu con ton luu trén nén diéu trj t6i vu. Loi diém sinh hoc
cla Berberin 14 tadc dung da dich (chuyén héa, viém, xo
hoa) va tuong tac truc rudt-than. Thach thirc gom sinh
kha dung dudng udng thap, dj biét ché pham/liéu (0,5-1,5
g/ngay chia lidu), thoi gian theo dbi ngén va thiéu tiéu chi
két cuc cirng. Do dd, khi s dung trong thuc hanh (ngoai
nghién cltu), can cé thé héa, theo déi tdc dung phu tiéu
hoa, men gan va tuong tac thuée.

Dinh hudng nghién cltu: can RCT da trung tdm vdi ché
pham Berberin chudn héa, c& mau di manh, theo déi =
12-24 thang, do UACR, eGFR-slope va bién c6 than/tim
mach; dong thdi nghién clru ki€u hinh dap (ng (vi du tinh
trang loan khuén ruét, viém hé théng).

5. KET LUAN

Berberin thé hién hoat tinh bao vé than da co ché trong
bénh than dai thao duong va goiy Lgiich trén albumin niéu
@ dir liéu lam sang ban dau. Berberin nén dugc xem nhu
liéu phap bd trg co6 giam séat trong cham séc da mé thire,
ch& thém RCT chéat lugng cao dé dinh vi rd rang vai tro,
lidu va theo d6i an toan.

* *

Nhom tac gia cam on cac dong nghiép tai Truong Dai hoc
V6 Trudng Toan va Bénh vién Dai hoc V6 Trudng Toan da ho
trg trong qua trinh thuc hién téng quan.
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