o5 34 3 55 8 1) HERREZEE Vol. 34 No.8
2024 44 H China Journal of Modern Medicine Apr. 2024

DOI: 10.3969/j.issn.1005-8982.2024.08.005
XEHE : 1005-8982 (2024) 08-0028-06

NS PR T TEAE AR R B R R E A R E AN HI A s

¥, A8, AT
(METEHGAFE _MWREBER FRAaWAH, ¥ Kb 410005)

HE . B AN Gk B4R Bk e E A R AR B R FTiE LA Rm B R R RAEER,
12 A 11.04 o/ (kg d) AN BBk 7 897 . HIBERE F FH K KA A Control 44 \DN 20 DN + Ak Bk
LR 6 A, Bt A AL AT AL E ARAR e Sk 8 R G KT e R E R AR ILEF A8, HE F &8 B
IR A4S, Masson & & 40 M B B AL DL, E R R BT F R A B4 R B A M SIRTT mRNA,
Western blotting % il MAPK/NF-kB 12 Sl M X H @ eh ik . R DNAmRER ., mFIE, Kok
G 7R-F3 Control 2873 (P <0.05) , #h B ik 77 21458 DN 2L 4% (P <0.05) . DN 4 SIRT1 mRNA #8 5 % i&
# #% Control 41 A% (P <0.05) , DN + B ik 7 4148 DN 284+ % (P <0.05) . Control 28§ /s 3 e B/ %
HEZE MDNAK NEFRRBEEE, BFIREX, AMDNAXRK R a3 "EME, 5 DN
2% ,DN + ANE Bk a Xk LK NE R RSB E DREXRFELH IR Y . 5 Control 264, DN 4§
PRI BN PR BEG AR ERN R A, 5 DNAILE DN 4B Bk Kk R D AR
PR REGHRLARENRZIR Y . DNASIRT1 & & % Control 2L A (P <0.05) , p—p38/p38 . p—NF—kB
p65/NF—kB p65 45 Control 27+ 5 (P <0.05) ; DN +#4k B B i 7 48 SIRT1 & & & DN 47+ & (P <0.05) , p—
p38/p38 . p—NF—kB p65/NF—kB p65 # DN 2L &AL (P <0.05) . 2518  ANE Mok 7 428k SIRT1 69k ik, 4%
MAPK/NF-kBAZ 583, HEHkm B B .

KT . BRIRER ; ANEERR S 5 SIRT1 ; MAPK/NF—kB 13 5 i %
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The role and underlying mechanism of Bushen Jiangzhuo
Recipe in diabetic nephropathy*

Li Ping, Hu Jian-zhuo, Zhou Ke
(Department of Nephrology & Endocrinology, Hunan Provincial Hospital of Traditional Chinese Medicine,
Changsha, Hunan 410005, China)

Abstract: Objective To explore the role and underlying mechanism of Bushen Jiangzhuo Recipe in diabetic
nephropathy (DN). Methods A rat model of DN was established and treated with Bushen Jiangzhuo Recipe at a
dose of 11.04 g/(kged). Based on different treatment, the rats were randomly divided into the control group, DN
group, and DN + Bushen Jiangzhuo Recipe group, with 6 in each group. The levels of urinary albumin, blood urea
nitrogen (BUN) and serum creatinine (Scr) were measured by biochemical analyzer. The pathological damage of
renal tissues was detected by H&E staining, and the renal fibrosis was detected by Masson staining. The mRNA
expression level of SIRT1 was detected by qRT-PCR, and the expression of proteins associated with the MAPK/NF-
«B signaling pathway was detected by Western blotting. Results The levels of BUN, Scr and urinary albumin in the
DN group were higher than those in the control group (P < 0.05), while those in the DN + Bushen Jiangzhuo Recipe
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group were lower compared with the DN group (P < 0.05). The relative mRNA expression of SIRT1 in the DN group
was lower than that in the control group (P < 0.05), whereas that in the DN + Bushen Jiangzhuo Recipe group was
higher compared with the DN group (P < 0.05). The glomeruli and tubules were morphologically intact in the control
group, while thickening of the tubular basement membrane and the glomerular hypertrophy were observed in the DN
group, indicating severe damage to the renal function of rats in the DN group. In comparison to the DN group, the
thickening of the tubular basement membrane and the glomerular hypertrophy were mitigated in the DN + Bushen
Jiangzhuo Recipe group. Compared with the control group, increased collagen deposition in glomerulus and the
tubular lumen were observed in the DN group. There was a reduction in the collagen deposition in glomerulus and
the tubular lumen in the DN + Bushen Jiangzhuo Recipe group compared with the DN group. The protein expression
of SIRT1 in the DN group was lower than that in the control group (P < 0.05), while the levels of p-p38/p38 and p-
NF-«B p65/NF-«B p65 in the DN group were higher than those in the control group (P < 0.05). The protein
expression of SIRT1 in the DN + Bushen Jiangzhuo Recipe group was higher than that in the DN group (P < 0.05),
while the levels of p-p38/p38 and p-NF-kB p65/NF-«kB p65 in the DN + Bushen Jiangzhuo Recipe group were lower

than those in the DN group (P < 0.05). Conclusion Bushen Jiangzhuo Recipe ameliorates the renal tissue damage

in DN via upregulating the expression of SIRT1 and inhibiting the MAPK/NF-«kB signaling pathway.

Keywords: diabetic nephropathy; Bushen Jiangzhuo Recipe; SIRT1; MAPK/NF-kB signaling pathway

1 PR 955 ' 94 (diabetic nephropathy, DN ) 52 4 JR i
UL A I A O AE | R 2R T i Y T
PRI W DR 1 S 28 AR FIE J2 B /) ok R i 5
JE FR MY 5K R RE AR IR, A 2R SR O /N BRI
INEEFYEALR HOR R AL R B A 2 U K W
FEARLE W) JAE ARV A P T A R
B2 L A1 B ST ORI ) 5T 4T 4k Ak 1 25 R A A%
W I 5 5 8O R RS N BR U S R 2 W R
iK™, S48 DN ISR HRAS 1k i  (HAEJT & AT S
912 W b 75 ) SUEE X 3 R s 1 AT RGBT 5 7
T R A S . H AT, DN A 2208 IR YT 7
T 2 T R I R P AR - L R AR R A R A
IS A I ™ SR, 3k 267 3 H BB SE 2% DN 11
Ji& IR RE BT SR A, Bl , T 257 YR YT DN
ISP R RIE FH /N (28 0% 5% 2 A R e O B 32 3]
KE", B, R SR YT DN By R 25 L 07, 3R 9% Ho o
FALHD T DN B 15 By F13E 97 B d 20 0

hEMECEE IR Z 52 TE RILE N TH
HANE 7N W B e W N (T L N W A 1
ML TC 7, B3 M D) ok i 2k T30 95, B R ) o Jok 2% T
HQUOT o BRI, DN Y YR 97 I DL AR B A R S 3 AR
DAY I3 25 o 4B R0y BAT 4 00 B 1T 0% 1
T 2% R 2 T, % DN A AR GF 7 &L, A WHIEIE
SN R 7 22 R T B AR S RE L A T B
A M BEAEOF SR WY, 0B R 7 v B 75k
Hb B AL RE 8 W 2 A I o R B PR R )
REFR ATl PR b (8 AR B B3 ik 7 3R 7 DN A6 X

s S T REA 4 B RAEFRI7 R, JF X B
JHE IS B AR R DR VR T SR, R T RN
W5 BAAAE FHAILTR] 6 AS 5 0, 75 TR AR ST

NAD-+ 5 1V JBE 2. 15t 1t 8K 5 2008 35 )7 1
(silence information regulator 1, SIRT1) {F A Sirtuin ZX
TR B B PR 22—, TE 22 Tl vh S AT DR R I
FE I B o a] R E SIRT1 2 11 %35, (B 7E IR
o ' JUEE PR SRR KRR AR . RS R B vk T
TR T TE Z R TR AT LA 2 5 SIRTL 3835
P A M B SR R W R A L) E i S
SIRT1 & 34 %k B 75 28 153 19 55 AR 0 0 4 4 AR o 1)
PPN SR, AD B R U Dy 2 A A T SIRTL
223k, T2 DN B A 2L 47, i R WL ARGE .

1 RS

STy
18 1 SPF Z it 1 SD K BRI 17 Ik 52 2k 38 1] 42 A7
RN ], S2 56 2h W) A 77 V8 AT IE S SCXK (5T ) 2021-
0006, 52 55 2h ) A 4137 W] 3E 5« SYXK (52 ) 2022-
0052 ; Ifil R 2% UK M 5] &5 (5545 : BC1535) . il LI
Kk ) £ (585 . BC4915) HE Y ik #) & (18 5 .
G1120) Fl Masson 4 (4,38 5 & (1845 : G1340) 4y 1 F
JEF R TR A R A, Prime Seript™ RT 5] &
$25 : RRO47A ) F1 SYBR® Premix Ex Tap™ Il i3 &
%5 : DRR820A) ¥ [ H 4% TaKaRa 2 7] , RIPA %4
f# B (5555 . POO13B) I H L3 = RAEDHA A R
23], SIRTL (57 5« #8469 ) . p—p38 (57 5 : #8690 ) .
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p38 (475 . #4511 ) . p-NF-« B p65 (% 5 . #3033 ) fil
NF-kB p65 (175 : #8242 ) #4114 [ 55 [ Cell Signaling
Technology /A & , GAPDH (45 : ab181602 ) ., 11 470 %
P (475 : ab205718 ) Fll ECL. Western Blotting Ji& 412,
& (185 1 ab65623) ¥y [ & [F Abcam /A A
1.2 KIG{Ys:

KRR 8 PR R V2 204 i (DXL-DJMC A4,
A A8 B AR A BR A | ) |, B A5 AL (ELx808 Y, 56
[ Biotek 24 F) ) , /& 3 ¥ VR AL i = B 2B O L
(D1524R Y, b 50 K e 2400 52 30 AL A B A 28 7)), 52
AN HEEEE AL (NPSO Y, 7 [ Implen 23 7] ) , ABI7500
52 9 6 a2 & PCR X (4377354 A4, 35 [E Thermo
Fisher Scientific 2> &) ) , 4 1A 3 B HL 7K AX (1658033 %Y |
2% [ Bio—rad A H]) , B & AEY) W I 4% (ML31-M 2
Vrr B R B A RAF ).
1.3 SHEE

KEUAE(220+10) g, fE(23 £1)°C 12 h IR/
G A POK bR R SR, 1R BERL
W6 HKEAEN Control 4H, IEFHEE ., 12 H K
SR FH v B R (6 45 b AR RE 71.5% 5 TH 10% |
W 10% 1 %08 5% W3k 2.5% JE [ B 19%) 4 4
Z 2 % SCHR (1797 AR 40 52 50 52 BRI B0 1 4 52 1
DN K BB AL . R RS & 12 h )5 6 8 &5 & & 1Y
65 mg/kg % % /2 B 2R (Streptozotocin, STZ) I A 71 15
R 412 vh M (pH 4.5) , FE4T I8 1 N — UM 3 4 U
W DN ALY, STZ VST 72 h )5, % 28 3 d I A K
F->16.7 mmol/L K B8 I\ & f8 A W IR . Bl 5 3% 22
e WL B AR 3, SE R 45 SRR 1 R A AR 8 i 4
24 h IR, KSR 1 EE 1> 30 mg/24 h 3 B DN 56 A1 42
il o BEALSY A DN 2L DN + b Rk oy 4 & A=
25 11.04 g/(kged) , #0254 F B A 7 2 19 6.3 %],
6 H.,
1.4 #MNERERATHE

KB REI TT : BU HE 24 o, BEEE JES K30 g, L
B NS 12 g, 505 FFE CYIH LK 20 g,
R HPFE IS4 9 g, K5 BT R OKR
W10 g, 42536255 oo U B TR R 25K
S5 TN A I B b 2 B W SO ) R ) 1
0.5% ¥R W1 5E 25 4 2% 0 ¥ W T ) B TR Bk, i 77 T
4CTKFE T . DN + #ME R J7 41 4% 1 mL/100 g
BRGZ, 1kd, 312,

1.5 IMiEFAFR & A e

T2 A a, Al A g AR 4% 4K B
24 h JRWE, ICRIR GBS mL JRBEAR A, DA
3 000 t/min B 0> 20 min, & F-80 CUKAH & HIRATE,
et FH A= A 23 B A0 5 JR P B PR B K F o TS R
1 10% 7K 4 ST 0.35 mI/100 g JFREEARJE KRR, W dE
KU 32 8h Bk il 5 # S 1 b, B0 BT IR T
~80 CUKFER URPRAT o Il R 25 0L AL FH G 0 3k
RV G AT E . XA R R, & T
-80 CUKFa VR IR IRAE 2
1.6 BHELANKRESH

W R BRUA B UEAT I K Ab B, SR J5 O 58 °C A B
R B, BN, BEE S HI 4 em x 2 em A9 A7 B
Yoo HamamcE T R R B E AR A
3HL,EE3 pm. XY A #E47 HE 4% {4 | Masson 4t
0, 7E 400 £ B T R B W g e {5 1)
F, VAL 2 2055 B 2E 0 4
1.7 EMRATEER G 6% K MK SIRT1
mRNA &%

18 FH TRIzol 3R 75 B 20 40 b B BUEL RNA . f
100 27 SR 0 A RNA 06 57 53k e DNA v B i
4l FEAF A 2R 1 RNA B b, W B 31 5 18 I Wk 2, R
FH Prime Seript ™ RT i 7 & ifF 47 3% 4% 5% o R A
ABI7500 52 I} 5% 56 52 5 PCRAY , fdi Fif SYBR® Premix
Ex Tap ™ I i 7 & , i H Applied Biosystems 7500HT
R4 HE1TPCR, SIRTL IE [0 5[4 : 5'~AGTTGATCAAG
GTAGTGCTGGTA-3", JZ [ 514 : 5'-TGCCACCTAGAA
CATGGCTC=3', 43 % 2}y 23 #1120 bp; GAPDH iF |f] 5|
¥ :5'-ACCCCTCCTGGGTTTGTAGT-3", JZ [1] 5|4 : 5'-
CATCCAAGCATTCAACCGGC-3', #] 4y 20 bp., " 1
A o5 CHAEYE 30 s 1 AEH, 59°C IR k20 s,
T2°CHEf 20 s, 2L 45 DEFR . Jfa i 274 ik A Bk
P, BEARESEE 3 W T E A,
1.8 Western blotting 1| & B Rix

fif FH RIPA 2 fiff 2% vl 7% vk | 32 BCEE 7 i,
FH 58 7 BCA 25 11 B2 I 2 3K 711 8 >k i a7 o 24
/R AU - B3-S A o= Q1 = = i =
10% SDS—2 T 4 Ik e ¥k Jie -, 38 3k i UKk 93 25 1 6 7%
F| PVDF B b o W BEAE SR T T 5% RG24 W b &
A2 h, 74 CF5—$HLSIRT1(1:1 000) , p-p38
(1:1000) .p38(1:2000) ,p-NF-«kB p65(1:1 000)
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FINF-kB p65(1:2 000) 7 & i # , LA GAPDH (1 :
10 000) ¥R X o Bl B R LU =BT S iR i 4R
b A K (4 — BT (1:2 000) BEATHEIN . f ] ECL
Western blotting JIC ¥ 1 7| & £ 28 85 1 5547, B %,
I3 o
1.9 Sit=rFiE

BAE 43 HT R FH SPSS 23.0 G, T REVERI
BB+ bRt 22 (o = ) R, LRI 2250 W1 , i — 25
P LA LSD-1 K. P<0.05 K2 A Geit 238 3

#HR

FAKXRMRER. MANEF. PR B EAKFELLER
25 4K R PR R AL i LEF R 8 K E
B, 225 A G438 L (P <0.05) , DN 41 % Control
T (P <0.05) , &b B [ 3k 7 2 %5 DN 4L FEAIK (P <
0.05) o & HIHNEF R J5 6 97 AT 528 22 A DN KBRS
eI vite . k1,
22 HAXRBHALSIRTI mMRNAENRILZE
bk %%

Control 41 . DN 41 . DN+ #b B [l 5 4 B 41 A vp
SIRT1 mRNA #f X % i5 & 43 51 (1.00£0.08) .

2

2.1

E1 ®REKX

L:Em'"ﬁzgﬂ—/\
24 I BERAMNERFEXNREHAFENLD
)

55 Control 4H 5, DN 4H 5 /N BR A1 B /N i vp
G B T B DO AR B S . 5 DN 4L LS, DN +

Control 2

DN 2

#1 BAXRMORER.MANEF.RBEEBKELRE
(n=6, x+s)
13 MR A ML/ SR/
(mmol/L) (wmol/L) (pg/mL)
Control £ 6.18+0.85  7.25+094  2236+247
DN 2154198 23.61+245 46.73+531
DN + #MNEFFEIROF 4 1259152 13.07+1.43  29.34+2.72
FAE 90.645 7.364 10.816
PAH 0.000 0.000 0.000

(0.38+0.05) . (0.80£0.07) , 4 )5 2438, 2R A4
P12 8 X (F =82.255, P =0.000) , DN £H #¢ Control ZH
FEAIC (P <0.05) , DN + £b'Bf [ 3l J7 21 %5 DN 4H T &5
(P<0.05) . BEWNE R Ty AT g #F DN K BLUH 24
SIRT1 By 23k .
2.3 NSRS DN KR B H L RIER GBI R0
Control 1 B /INER FIE /NS B A8 58 48, 1 DN 41
B /N LG BE TR, B /N ER A K, B DN 41 KRRV
REZ B EHE ., 5 DNAA L, DN + #EFFE
T 4 R BRI /0N A DI R JEE R /DN BRI R 4 B
Wb, RWIZANE M ITIRYT S, DN K BB 412
P R E =R I N

DN +

el Aoy

Befhy x 400)

A ok T 2H O R N BRI /N T R I D
TR W el o WA B IR IR T R, DNOR
ENERRARE R L AT EI ERTES S N S

DN + By 21
- : SN

"..Q,;‘
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25 BAKAREHLSIRTIEH.p-p38/p38 F1
p—NF-«kB p65/NF-«kB p65 Lt

£ 4 K BB 4 4L SIRTL 2 H L p-p38/p38 il p-
NF-kB p65/NF-kB p65 55, 22 7 ¥ H Giit2# & X
(P <0.05) . DN 4 SIRT1 % [ % Control 41 FEAIL (P <
0.05) , p—p38/p38 .p-NF-k B p65/NF-kB p65 # Control
T (P <0.05) ; DN +£b ' [ 3 J7 41 SIRT1 8K 148
DN #1 It &5 (P <0.05) , p-p38/p38 . p-NF-kB p65/NF-
kB p65 % DN 4 &K (P <0.05) o 16 HH I B [ ikt 05 %o
DN K BB 20 2009 O/ 37 48 AT g 5 H 410 ] MAPK/
NF-kB 5 Sl A K, WWR2HME 3,

xR2 BAAXRBHELATSIRTI EH.p-p38/p387I
p—NF—kB p65/ NF-«kB p65 b8  (n=6, x = s)

p—NF-kB p65/
p—p38/p38
NF-kB p65
0.08 £ 0.02

20571 SIRT1 &

Control £ 042+0.03  0.11+0.03
DN 4
DN + #MEFFEI 4L 0.19 +0.02
FE

PfH

0.14+0.04 0.89+0.11 0.33 £0.05

0.43 +0.06 0.14 + 0.04

138.423 166.782 68.130

0.000 0.000 0.000

DN + #MFEF
Control 41 DN#{ (63 agai

SIRT] . & =

s 100 kD

p—p38 _— WS 434D

NF-xBp6s (. . S 3D
GAPDH D . ;)

FHAXRBEHL SIRT1 Fa MAPK/NF-«B

&3 =
EEEEEXERETE

—_

3 it

DN == %Ly B AIE 245 44 F0 ) B 10 e A i Y, L
H1 20% ~ 40% Wl PR 9k HE 7 23 E e Sl DN, it o it
[E] f) 97 B R, DN R A & R R R i v B o, L &2
TR PR BEAE , AN 45 B8 1 i ELAR A
LA AR AR ST S5 AL B, 7E DN K R Y

B 4 21 SIRTL 2% 3k b 35 AR, B /0N A8 R I s 44
JEE B ANER IR, B /N BR ORI /N s b S B Y
DORR B S 38 . #b B Bl 5 mT i i SIRT1 %3k
FIH] MAPK/NF-« B {5 538 [ , J5 J5 8 7 00 IO R & B
S /D B2 U B 0545 2 I ek sg . AL I
YE, & B Rk 7 BE AR BE SIRT1 Y £ 35 , 4101 il MAPK/
NF-«B 553 J% , 3% DN S0 A8 40 . £ WA
Rk 7 P VAT DN LA B30

DN 7€ B BLEE 0 2k P A HAR I 44, (H A
B R IOR A 24k & T h B Z W80, 5 6 s
TR i OCAE B 55 BB I AR AR BE 28 7 R
Rof ikt 5 A 7S IR il B R SR DS I, 32 R L
2y S BE Y IRE ETE S
K REE KL B TEPAMA. fAHE
R B Y IR A T S R ARORE PR K RS I
I AE K- B w8 R 0 K, 23 B Th g, PR AR R R
1, 306 DN 9 i ™, A WA 18 2% 43 i %% 3L DN
P2 B A L RE A AR, O H 322005 K i 0 5 1k
LWy AR UK L R E BN A I T R
A PAIE S 2 FE T AT s/ A0 it A 3R S ) 34 A O o
B AN B T, O DNOR BV U . A B
FELE S FE T R0 B Rk mT LA N R S A
JELR B /NERIE R, Wl 2 B /N BRI /N B v g
HAYTTRR , B 2 S 2 2O BRI 1 o

sk Z2 O BIF 5 W, SIRT1 7E DN Hp % 4% i %2
YEHT . HONG S5 5% & BLAE N M IR B A A2
20 0 /N ER 40 Bt P SIRT 85 11 2 1k IR, OF HLAf
JHEX527 (SIRT1 4 571 ) 5 5 T SIRT1 () AR FFAIL
T SE T R AR TR 2R 55 R PR /N U O Y a2
T 2 BAR B Rt 77 v i) 2 B2 R 43 7T DL JE 4% SIRT1
OESS7N {2517 (1 L o C R e et D i P O i o
SIRT1 A & 36 410 1 412 2 40 M DX 1 14 Ak S 8k i
SIRT1 yA 97 DN [ I 8 453 i AR 0 . A7 Skl
SIRT1 % ik BE % 41 ] p65 NF-«B A 8 2 1k >k 15 B
DN Jf: Hif 1 R 8 p38 MAPK 1 NF-kB p65 [ 3
K BE A% 400 il 5 0E I, JE 5% B ARG L DR AORE PR K
RSN I N T S A KT e M = o Ty WD
HE SIRTI f4 ¢ 3% , 410 #] MAPK/NF- kB {5 5 il #% 19
P o

25 B TR AR 5 4 5 3 B RN Bk O A
SIRT1 f4 %% 35 , 4111 1l MAPK/NF- kB 15 5 18 % , ok 3%
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