* 896 °

Acta Universitatis Medicinalis Anhui 2023 Jun; 58( 6)

2023 -05 -31 10:47:27

- https: / /kns. enki. net/kems2 /detail /34. 1065. R. 20230529. 1710. 032. html

1 1 1 12 1
( BBR) ( HG)
1
: N N - DN
+ (30.60.90 pmol/L) . + (90
/L AMPK CC
p“n)lo_ )+ ( ) _ ( ( mesangial cells MCs) >
W (Col V) . (FN) . | 1( silencing regulatory factor 1 SIRTL) /
3 B(LC3B) - Western blot ( adenylate activated protein kinase
L.C3B. Beclind +p62+ ColdV . FN AMPK) SIRTI
1( SIRT1) / ( AMPK) AMPK
DN >
; Western blot 4 DN
ColdV.FN o ( berberine BBR)
: Western blot
SIRT1.p-AMPK.LC3B. Beclind p65 - p62 5
BBR ]
0 BBR
; BBR
ColHV.FN ; BBR DN BBR
SIRTI . p-AMPK. LC3B. Beclin p— MCs ‘ ECM
P65 p62  CC BBR SIRT1/AMPK
DN o
1
SIRT1/AMPK
; ; ; SIRT1/AMPK; 1.1 ( CL-0470)
R 965 1.2 BBR( BW(9020-2016) : 371. 81
A 1000 —1492( 2023) 06 — 0896 — 06
( ) HPLC
doi: 10. 19405 /j. enki. issn1000 - 1492.2023. 06. 003
=98% .
( diabetic nephropathy DN) 1.3 DMEM Hyelone
( : SH30021. 01) ; AMPK
2023 -03 -22 (CC 1 171260) ; . .
( :82174031.81773955) ; Biosharp ;
( :2020jyxm2328) Wisent ; ColdV N Sirtl
o 230032 . .
Abcam ( . ab6586. ab110304) ;
2 230001
LC3B N AMPK N p-AMPK N
p65 N pp65 Cell Signa—
E-mail: tangligin@ uste. edu. cn; ling Technology ( : 3868S. 5831. 2535T.
E-mail: 8242S5.3033) ; Beclinl . p62 N

wwei@ ahmu. edu. cn

. ( :RI509d.



Acta Universitatis Medicinalis Anhui 2023 Jun; 58( 6)

* 897 -

HA721171.HA1121.HA1125)

: FN Proteintech
( 1660424 g)

1.4 ( : ImageQuant
GE ) ( . Infinite M1000 PRO
TECAN ) ( : Image

Xpress Micro 4 Molecular Devcies );

( : DM2500 ) o

1.5

1.5.1 37 C

1 ~2 min

10% 1%
37C 5% CO, 95% o

1.5.2 96
(roo0 / ) 5

( Control 11. 1 mmol/L) .
(HG 30 mmol/L)
BBR (30.60.90 wmol/L) , 24 h
4% 30 min 5% BSA

30 min 96 DAPT 20 ul
5 min

1.5.3 ECM 24

1 x10*  /
o 24 h
4%
30 min 0. 1% Triton X400 5 min 5%
BSA 30 min 1:100
24
(1:100)37 C 2 h DAPI 100 wl
10 min; 488 nm
1.5.4 Western blot
6 (1x10° /)
1.5.2 24 h
RIPA  PMSF 1h
EP
SDS-PAGE
(1:1000) 2 h
1.6 Image J 6.0 GraphPad
Prism 8.0 T
P <0.05

2

2.1 BBR MCs
( Control ) (2 032.88 +34.80)
(HG ) (7 126.33 +24.29) MCs
(F=303 P<0.01); BBR
(30.60.90 mol /L) MCs
(5652.39 £36.86 4 402.34 +£31.40 2 317.05 =
11.19) . 1.

BBR(30 umol/L)4

Control4i

BBR(60 pmol/L)4l BBR(90 pmol/L)4

—|* I.

80001
#t
1T
6000
T %k
% T
% 4000
% k%
ﬁ T
2000F ——
0
Controld HGZ 30 60 90
BBR%; % £ (pmol/L)
1 BBR MCs %200
Control :#P<0.01; HG 2T P<0.05 **P
<0.01

2.2 BBR ECM
( 2A)

0.305 1.674 +0.151) (5.232 +0.765
3.904 £0.693) MCs FN  ColdV

(F =188.4.55.88 P <0.01);
BBR (2.001 £0.235 1.872 £0.09) MCs
FN  ColdV o Western blot

( 2B) MCs  FN

(1. 661

+



* 898 Acta Universitatis Medicinalis Anhui 2023 Jun; 58( 6)

ColdV (F =16.63.2.63 P < MCs  SIRTI.p-AMPK
0.01) ; BBR (90 wmol/L) (F=24.73.26.50 P <0.01) p-p65
MCs FN  ColdV o (F=7.448 P<0.01); BBR
2.3 BBR MCs SIRT1.p-AMPK. pp65 (30.60.90 pmol/L) MCs  SIRT1.p-AMPK
Western blot p65 3.
A FN DAPI Merge Col-IV DAPI Merge
B T A .S LW £ 4P T T —
B e W BN B BT e, W I N R
et - ] * B - )] o p | ¥ ] & |
sy ! 7 - r —r 1 ]
- ] 01T 1 T al e s] & =& |
| -~ | - ! - I @ @ ]
| e ] 000 e f 00 e ! 202000900 990 090900 |
L - 9 I . o l o, 9 I ! ¥ |
P ot % DSl ] o e | oo T
| B o] Y L1 BT L5 D | Ve [ H B ]
B ¢ §iv o % VI e e o | e e
" o { e [ » - * [ -7 0% ]
T, . ST [y [E———— T 'y
S B .~ S R eT——
| H. o] ® | & s 000 | &l )]
B - - - -- -
_ 4 - EREN
& ; ?(\)II-IV B Control4l HG41 BBR(90 pmol/L)4. ku = Col-IV

w
T

FN — 250

TR
I

Col-IV | W .‘_.— 161
-

B EAR X RIE K
[\

—

B-actin

o gemw W L

##
6F

#
0

|

I+

F+
R
H*

* %k

.

ControlZH HG#l BBR(90 umol/L)4L
ControlZH HG#L BBR(90 pmol/L)41
2 BBR ECM
A: x400; B: Western blot Control P <0.01; HG S **P<0.01
BBR%; % 41 (umol/L)
_ SIRT1
‘Controléﬂ HG4 30 60 90 ku 3 3 p-AMPK/AMPK
" N p-p65/p65 4
SIRT1 | (— . . e 120
B
P-AMPK | iy = ee— — S— () 32
®
AMPK | quell e e e e— 62 E’
=
o 1ty
D-p65 | W Sy S, S e | 65 et
p65 W— GEE——  G—" GEe— —— 65
oL A\
. Controll. ~ HGZ 30 60 90
-actin TP G
P - .- 2 BBRZ: 541 (umol/L)
3 BBR SIRT1.p-AMPK.p-p65
Control 1 #P<0.01; HG 2" P<0.05 **P<0.01



Acta Universitatis Medicinalis Anhui 2023 Jun; 58( 6)

* 899 -

2.4 BBR MCs LC3B.Beclind.p62
Western blot

MCs  LC3B. Beclind (F
=9.572.3.194 P <0.01) p62 (F=
3.154 P<0.01); BBR (30.
60.90 pmol/L) MCs  LC3B.Beclind

p62 o 4,
BBR%; Zj #H(umol/L)
Controlf HG#4 30 60 90  ku
LC3B | prm—— 4 12

Beclin-1 | g T & T Y 4w (52

=

P62 (e . Py S TS s o)

B-aCtin | eo— —— E—— S— — )

3+
**

257 @m LC3B

I:IBg;:lin-l
| N N *k
3 2.0 p §
S\ I \ k%
g 1.5 § § K\L
Rl N\ § § § T
R
Control2l HGZ 30 60 90
BBR%; % 4 (umol/L)
4 BBR LC3B.Beclind.p62

Control :™pP<0.01; HG
2.5 BBR CC MCs
Western blot ( 5A) MCs
SIRT1 .p-AMPK (F=14.46.65.72
P <0.01); BBR (90 wmol/L)
MCs  SIRT1.p-AMPK BBR

(90 wmol/L) BBR( 90 pmol/L) + CC
MCs SIRTI . p-AMPK o
( 5B) ( 350 BBR
(90 pmol/L)
(0.922 +0.055)

AMPK (0.613 +0.068)

o

3
1. 409
30% ~40% DN
7. DN N
~ ~ 8 o
MCs MCs
’ . MCs
ECM
MCs
610
o MCs
H o
30 mmol /L MCs 24 h
MCs
FN  ColdV MCs  LC3B.
Beclin4 p62 o
SIRT1 AMPK SIRT1
sirtuins
- AMPK
a By o
THr 172
2 AMPK
THr172 o SIRT1
AMPK LKBI1 AMPK AMPK
NAD* SIRTI
SIRT1 p65 poS
p65 o
AMPK ATP
ATP . : Rb2
Sirtl  AMPK o
BBR AMPK
“. DN CC
AMPK AMPK MCs
ECM o

SIRT1/AMPK



* 900 - Acta Universitatis Medicinalis Anhui 2023 Jun; 58( 6)

. 1 2 3 4 ku L5 mSIRTI
O p-AMPK/AMPK
SIRTI| St s . et | 120 5
T‘EJ 1.0} wg KX
P-AMPK | S o — 62 g - A
AA
= 05 #i#
AMPK | €= s S gy |62 gﬂl{ :
B-actin —— e e === 4) 0
1 2 3 4
B Control4f HGH ~
8 000
i
1
6 000 [0 AA
.é:
BBR(90 umol/L)4. ~ BBR(90 umol/L)+CC4 ﬁ #0090
2 %
F
2 000 -
0
1 2 3 4
C BBR BBR(90 umol/L)
Control4l HG#H (90 pmol/L)2H +CCH
151
LC3B
*k
1.0+ —_
)
ﬁ AA
DAPI 7 I
®
0.5 #it
1T
Merge
0
1 2 3 4
5 BBR CC MCs
A: Western blot ; x200; C: x400; 1: Control ;2: HG ;3:BBR(90 wmol/L) ;4:BBR(90 pmol/L) +
CC ;  Control 1 #p<0.01;, HG :¥*P<0.01;  BBR(90 pmol/L) AP <0.05 44p<0.01
BBR SIRT1/AMPK MCs
BBR N °
15
o SIRT1/
AMPK HG MCs 1 Chen] Zhang Q LiuD et al. Exosomes: advances development
MC and potential therapeutic strategies in diabetic nephropathy J .
§ N Metabolism 2021 122:154834.
SIRT1/AMPK BBR 2 . p38MAPK
MCs I 2022 42(8) :2011 -6.
SuM Zhao W Xu S et al. Resveratrol in treating diabetes and
SIRT1/AMPK . . S . . .
its cardiovascular complications: a review of its mechanisms of ac—

BBR AMPK CC tion J . Antioxidants 2022 11(6) :1085.



Acta Universitatis Medicinalis Anhui 2023 Jun; 58( 6) * 901 -

4 . D3 VDR/mTOR 2021 32(2):214 -8.
N I 11 .
2022 38(3) :224 -30. NLRP3 I
5 . JAK2 /STAT3 2021 27(9) :41 -6.
EMT J. 12 XuZ Feng W Shen Q et al. Rhizoma coptidis and berberine as
2022 57(8):1189 - 94. a natural drug to combat aging and aging—related diseases via anti—
6 . ERK/NF«B oxidation and AMPK activation J . Aging Dis 2017 8(6) : 760
J. -1717.
2021 56(5):671 -5. 13 Huang Q Wang T Yang L et al. Ginsenoside Rb2 alleviates he—
7 . 2 (2020 patic lipid accumulation by restoring autophagy via induction of
) T 2021 37(4):311 -98. sirt]l and activation of AMPK J . Int J Mol Sei 2017 18(5):
8 Nguyen D Ping ¥ Mu W et al. Macrophage accumulation in 1063.
human progressive diabetic nephropathy J . Nephrology 2006 14
11: 226 -31. N v Hda
9  WangJ Yang Q Nie Y et al. Tetrahydrobiopterin contributes to J .
the proliferation of mesangial cells and accumulation of extracellu— 2021 29(7) :528 —-34.
lar matrix in early-stage diabetic nephropathy J . J Pharm Phar— 15 Wang K Feng X Chai L et al. The metabolism of berberine and
macol 2017 69(2) : 182 -90. its contribution to the pharmacological effects J . Drug Metab
10 . Rev 2017 49(2) : 139 -57.
I

Berberine activates SIRT1/AMPK signaling pathway to improve mesangial

cell proliferation and autophagy function induced by high glucose
Yang Lin'  Wang Rongrong' Guo Xiaoyu' Tang Liqin' > Wei Wei'
( 'Institute of Clinical Pharmacology Anhui Medical University Hefei 230032;
*Dept of Pharmacy The First Affiliated Hospital of University of Science and Technology of China Hefei 230001)

Abstract Objective To investigate the effect of berberine ( BBR) on the proliferation and autophagy of mesangial
cells in high glucose ( HG) environment and the specific molecular mechanism. Methods Mesangium cells at ex—
ponential growth stage were divided into the following groups: normal group high glucose group high glucose +
BBR treatment group (30 60 and 90 pmol/L) high glucose + BBR (90 wmol/L) + AMPK inhibitor Com-
pound C group ( CC group) ; the number of mesangial cells was calculated by high content cell imager. The expres—
sions of type IV collagen ( Col-IV) fibronectin ( FN) and microtubule-associated protein 1 light chain 3B ( LC3B)
in mesangial cells were detected by immunofluorescence assay. The protein expression levels of LC3B  Beclin4
p62 Col-V FN and silencing regulatory factor 1 ( SIRT1) /adenylate activated protein kinase ( AMPK) signaling
pathway were detected by Western blot. Results Compared with the normal group high content cell imaging
showed abnormal proliferation of mesangial cells in the hyperglycemic group. The results of immunofluorescence and
Western blot showed that the expression levels of Col-dV and FN deposited in mesangial extracellular matrix in—
creased in the high glucose group. The results of Western blot showed that the protein expressions of SIRT1 p-
AMPK LC3B and Beclind decreased while the protein expressions of pp65 and p62 increased. BBR inhibited
the abnormal proliferation of mesangial cells induced by high glucose. BBR could reduce the expression levels of
Col-V and FN deposited in mesangial extracellular matrix. BBR could increase the expressions of SIRT1 p-
AMPK LC3B and Beclind proteins in mesangial cells while decrease the expressions of pp65 and p62 proteins.
CC group weakened the inhibition of mesangial cell proliferation and autophagy by high dose BBR. Conclusion
Berberine can effectively inhibit the proliferation of mesangial cells induced by high glucose and increase the level
of autophagy which may be related to SIRT1/AMPK signaling pathway.
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