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Renoprotection mechanism of Shengmai powder on rats with diabetic nephropathy

CHEN Zhi', LIU Kun', LIU Wei', YUAN Kang-rui', YE Xiao-mei', WU Du-du', LU Hong-mei" *'(1. Guangdong
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Abstract: Objective To investigate the renoprotection and mechanism of Shengmai powder (SMP) on rats with diabetic
nephropathy. Methods ~ Sixty SD rats were randomly divided into control, model, losartan, and low-, medium- and high-dose
SMP groups. The diabetic nephropathy model was established by intraperitoneal streptozotocin, and each group were treated
with corresponding drugs for two weeks. Glycolipid metabolism, 24-h microalbuminuria, urea, and creatinine were detected.
Renal pathology and expression of Akt and glycogen synthase kinase-3p (GSK-3p) were determined by HE stain and Western
blot, respectively. Results Compared with model group, fasting blood glucose, 24-h microalbuminuria, urea, creatinine, and
GSK-3P expression were decreased (P<0.01 or 0.05), while Akt expression increased (P<0.01) in losartan and SMP groups.
Conclusion SMP can improve renal function in rats with diabetic nephropathy through regulating Akt/GSK-3 signaling.
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1 #RFTE

1.1 ##

111 EFAUEE 7600 B4 [ 5446531 (Beck-
man 2~ A, JEEH), BX60 B2 # i s (H 4 OLYMP
US 24 H]), AUW120D HLF-43#7 K- (Shimadzu A A,
HZ), DYCP-24DN HLIKAL (At mis—AEs T, iR ED,
WB £L4MR 524 (Gene Company Linited 23 ] , 5&[),
ABI 9700 j%i%% 55 PCR 1% (ABI 2~ ], JE[H), PikoReal
P E HPCR X (Thermo Scientific 237, S5, (H{
MWL (VPG SR AR R A BR A FD) o

112 2950 ZiR2in (R4 ) 56 L Ui
e NS EL HWT, 33 2 LB, BIAS
9.0 g % 1149.0 g. KT 6.0 g, ZLFAHKTH 10
B KRS 1.5 h 5, ASH 10 ffK 73R 1.5 h, =3
AHEIRA, DR 259, V4R & 0.5 g/mL. A= kiR 24557
HAKYE 2015 R (R N RICFIE 25 ), S (2
PRYS Jriker ) NSRRI AR LU BT i 3R 5
B AERGR i, A5 25 0 R 200.00 mg/kg, K% it
BRI $F 400.00, 50.00 mg/kg 43 A A 7
AT . EVPIHE b RERHE A BRA A, [E 2y
#EF: H20200780), JREE & m kil & GE s R
YT ARSI, #5 . P0506), STZ (|4 FEA= 9
BHEABRA R, 415 40584628), TRIzol 7] (#%
—EAYIHEARA R, #5 . 22006-1-AP), SEHFE
H#PCR A & b AW A BRAF], it 654744),
GSK-3B. AKT & [ (At 5t & ol A= YR A R
AL S 405267 K 364142)

1.1.3  SEsh¥ M SD KR 60 H, HEfE:, SPF
9, AR (100£10) 52, M RERFRS S 555
rU R AR, AT HIE S A% SCXK (B) 2021-0008, K KLU
T T ARERR S sL s s by, WFR s =
IR (2542) °C, TR 50%~70%, 12 h 7% [A] W7 iE
B, 2l B FRARK R, H0 I o) 8 In A A B 48
okl #EATIE NPEMESR 1S, KERBERLRL 5kt BEAH
(10 F) Az (50 F), wE Al F b IR T R Lk
W 8 JEIEE A M I ST 30 mg/kg STZ 5% K Rl

TR PRI s Xof B2 R Bl MR e
12 Fik

T AR 2T W DR R B B LB S AR R 2 L S
VHHHARZ (16.00 mg/kg ) Az KIS & 2H (50.00 mg/
kg ). A= kb 7 28 (200.00 mg/kg ) FaAE KL 77 G
20 (400.00 mg/kg), £EL 10 H o A BKEUIG ., L i
20 g H 2 B LAAH R 70 A KO W S, R 2 %

HEZH 25 7451 0.9% NaCl ¥ RE H L 12k 6 J8, HH R e
A S AR PR
1.3 ¥l 4R
1.3.1 KREBEIRCEINE I s SR A T3
At H oK, 256 12 h i, R BT R AR E ik
AAHELML 0.2 mL Y5 F T4, 3 000 r/min 5
O 15 min J& , B FH AR . R FH M SR 45 241
KBRS IR, FH 42 B sh A= Ak 4 B A SR il =
[N R T e e S b
132 24 h JREA . BYREMHCHRFRMIE B g
VI BAR AR RIS 9T A oK, 28 24 h J5 08k 24 h
PRI, R P e e 5 24 h R B 1 & i A
PRSP IR AT o US4 K UL L 4 F Ak gy
BT SR & T REAH G HE A i LRI R 28 200 75 i o
1.3.3 HE Qe g8 IE4 SUR AR L Ab3E R RUR
I BB 2 2, 20 FER /K BT e AR R bk
W E , VIR, #ATHE Jefa, BHOGE T MK R
iRy R
1.3.4  Western Blot il 5 2H 41 Akt GSK-3p &
Feis  BUSYLR RV IR 212 50 mg 219K, A
21 ity 47 T RTPA R BUS R 1, SRAIBCA 052 5
Ko K BRI R FARE S 4ad 10%SDS- 57 M B i
BERC UK FATEE A0 8, BB EMEAmEE 2
PVDF i, F 5% LR 2EWhdst il , SR 5 43 i A GSK-3B
PUAR B (1 2 1.000) FiB-actin HUAFE B (1 = 300),
4 °C FIFHE . BJanA b, ZHEMF 2 h, ik
RGBS . SR Image T #0EXS 5 14 45005 K i
HHEAT 50T -
1.4 %itspas

K H] SPSS 18.0 AT Ge it # b B, i
B x+s Fon, SRR ZE I 22087 L LSD-1 K5
P<0.05 HZERAGIEE L.

2 H#HR

2.1 ARBRHOT K RAE ISR a

550t B LA, AR K BRI 2 IR U T v, 22
SAGITFE L (P<0.05) 5 H b =g (IH [ oL
JERREE ) KPS G248 L (P>0.05) . SR
LA, AP IRBRZE RN A BREAIG b R R 2R R
W MBEACE T, 2R A5 L (P<0.05) 5 1
T = (IH R B AR R ) /KF 28 R e g2 i
X (P>0.05) . WLF& 1.



31 M HME, 25 Az BkOuE o B R BB A VR FALSI At ot 261
FT 1 AN R EBEIR A AR (x+s, n=10, mmol-L™")
26 93] 25 W I Him =g JH [ R B G 1

X HEZH 4.27+0.69 0.45+0.28 1.35+0.46 0.29+0.14
FERIZH 16. 93+2.54° 0.7240.45 1.79+0.62 0.4240.17
FUbIHAZH 9.87+1.34° 0.49+0.30 1.40+0.48 0.30+0.11
ARG a2 14.28+2.36" 0.68+0.38 1.70+0.56 0.39+0.13

A kR A 2l 11.40+1.82° 0.60+0.38 1.64+0.53 0.33+0.15

A Bk R R 10.02+1.35° 0.53+0.33 1.55+0. 51 0.29+0.12

EXTHRAL AL : "P<0.05; SHLL AL : "P<0.05

22 ARBRBTHE IR R AR R 24 h k&G BR TR
oA

XTI B, BEARUZH KRR 24 h PRI 2R
. IREAMPE AT &, ZREAGIFEE X
(P<0.01) ; SRV LA, SV L R AR Bk
AR B 24 h RGGE AR IRE A ALEF
ORI, 25 A g1 H2#E L (P<0.05) 5 SR
ZH L, AR BB 4 24 h JRBE B R R A
K EAR (P<0.05), WLEFAKF-22 5% gt it X
(P>0.05) . W3 2.
2.3 ARRFST KR B AR IR I T AL TR

Xof RRZH K BV 4H A T S 450 S8 BT i, R &
A B B AR AL, AR KRR /N ER SR IR IR, {4

BUER, B/ INE R SR 0l 3 4, 25 1R B /R B A
A Ik Fl s 7R i 2 B M U A 0 B 4 P .
WD INVE SRR S WL 1.

]2 LK PR B R B 24 h BREE I BB DI RERY R

(X+s, n=10)

431 24 h R IREAY NG o

H&EMA/(mgL) (mmol/L)  (pmol/L)

X HE2H 8.62£1.53  213.47+5.39 81.63+4.62
ALY 82.51+6.45"  351.82+7.54" 112.87+5.73"
SAUbIR AL 29.60+£1.98"  249.62+6.89" 92.85+4.47°
HEKBURFIEL 63.37+6.44°  323.37£7.47° 108.54+6.05
R 56.08+5.97°  296.06+£5.91° 102.20+£6.39¢
RN FIERZE 34.8442.20°  254.84+6.28° 98.68+5.58°
5N IR AL : “P<0.01; S AR : "P<0.01, ‘P<0.05

a. ATIBLE; b ML, o AR HATA
B 1 S ARRE DAk

24 ARRECTHE R B R K R Akt, GSK-3p & @ &
R LR A

55t BRI b A, AR K R Akt B 1 RA KT R
i, GSK-3p R BKFT i, ZRAGI#E L
(P<0.01) ; SR LA, AR BKAUIR . Rl 4K R
Akt FEAFIBAKFTHE 2R A G4 X (P<0.01),
HE KA 42 GSK-3P 4 R AR T4 7 B diit2
B (P>0.05), A= kit m it 2] GSK-3p 131k K
SEREAE (P<0.01) o WLIEI 2.3 3,

GSK3pB

B-actin I--q

YR BRI KRR SHE
2 AEBKEOS R B K LAkt . GSK-3B & H 1k
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R3ARKEHCTEIRR B R R ARt . GSK-3p 2 [ IR AYF IR

(Xx£s, n=10)

2H 31 Akt FRTIK B GSK-3B AHXS KR
X HE2H 1.000.05 1.00£0.06
A 0.63+0.04" 1.310.11°
A KA A 0.83%0.05" 1.25£0.07
A Ik R 1.08+0.06" 1.14+0.04°

SIER A L "P<0.01; SHML A P<0.01
3 i

BE PRI B J8 TR PR 5 | ke i) O R AR Z —,
— FE BUEMELUA AL, 2 — P E F A R8s ,
2 S BRI B e A EE R Y A SOk A ik
FBORHIE s S LT e AT B TR T RO, Herh 22
A Z2 B b 2 AR AT v ' R BRUYEF JUE 8 250R BUN
I, BAE I p47phox . NF-kB 3215, A S gif
SRR IR IR ZR S AR Ci=L AN Ty e P a1 DS A
LU R A ek ok % DN K RUE T RE™; ik
TP T B = E R A B B EMMP-2 54 1+l
TIMP-2 (R B3 B/ Nk A /M L R

A5 1R IS TS TZ (40 mg/kg) Y71
ST WE PR B K SRR I X A kot K BROBE B
R4 24 h IREE A B DIRE | B AL ZUR EAR LY 2
SEGEE TR, A BT S AS [R5 U DR B
K EAIMRE . 24 h PRGCE FIA L IRE Z ML KF
P TR (P<0.01 57 0.05), H. A= ks 72240 K
BB IR 2 25 A8 9, SRAE AN M A S R0 2 B /0 L /)N
B /INERGE AR SE K, 0 I A JARORT 8 S PR
99 0 R BT AL, /B PR o 2L 4 7, R
DN KBy B Hhee 21 4 7EH

Akt /GSK-3p 15 i 2 A e, 5
KEEDIREZE VIAHC, R BB RS R 5 5. Akt
EERETE ARG ST, A Aktl, Ake2 F
Akt3 = Fif BRI E P R IER . AR
Aktl Fl Ak2 7F TGF-B1 /-5 0 K BUE /NS L 1z 4 i
Moo A R bt B Rk, DN IR SR s I & 1) &
A1 I Ho Ying 257 B, W ad 06 Akt 15538 EA
AR, AT DAk AT I T, I B 1
M E BT Ak, Pt e ™ R B, Rl R BUE IEZH 2
Akt 2B KR FE, KL 24 h 8 A ORFTE IEFR B
B RRAR, LRI B e S 3 T8, JCIL ) T R 3 i o]
5 Akt B IFRIE, DI S0 PR s B A5 7R A BRI
it

I GSK-3p 1, FTFEARDN K ELUE FHIRAKF

0 B IR I 2T RS, X IR BRI ER . £
HFAEPO e IMGSK-3B Al il B R L 2 Fh IR IE IS
46 S S 2 R0 R SR 4 FE IR AS
P ALK R B SR R EEEAEA . el
U, ¥R 2 Akt /GSK-3B {38 B2 WFFE A IKHOM DN K
BRI A 1E H E2RAR

A 5T western blot BZ5 R F B, A KT $1 4l
BE PRI K B GSK-3B B 3Rk, L Akt AR
ik, SRR AL, AR KO ) R AR BB IE GSK-
3B B R A B FE R, Akt B HRIAKERF
TE(P<0.01), H A= ks 79 i 4 B AR i 4 X Akt
GSK-3p & 123K BB i, X 47K Akt /GSK-3p
T IE 0 DN O R B g 5 2 AR .
A DK AU 22 4 I s S5 B 5 4 ) AL ) T R R 3 e R 4
Akt GSK-3p B [14e1k, DTSR S Ah 0 i i 1 oK
BB 407 , 3 IR R BB PRI B 1 E
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