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Molecule Mechanism of Fushen Granules in Improving Peritoneal Ultrafiltration Function
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(1. The First Affiliated Hospital, Tianjin University of Traditional Chinese Medicine (TCM) ,
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[ Abstract | Objective; To observe the effect of Fushen granules on the peritoneal ultrafiltration function,
glyoxalase-1 (Glo-1) and advanced glycation end products ( AGEs) in rats with peritoneal dialysis. Method; The
chronic renal failure peritoneal dialysis rat model was induced through 5/6 nephrectomy. After successful modeling,
the SD rats were randomly divided into 1. 5% PD model group; 1.5% PD + Fushen granules intervention group;
4.25% PD model group; and 4.25% PD + Fushen granules intervention group ( group E), with 17 rats in each
group; the control group was also set up, with 15 rats. After 4 weeks, the rats were put to death, and their
peritoneal tissues and serum were collected to calculate the peritoneal ultrafiltration volume; Western blot was used
to detect the rat peritoneal organization Glo-1 protein expression. And enzyme-linked immunoassay ( ELISA) was
used to detect the content of serum AGEs. Result: Peritoneal ultrafiltration and serum AGEs content in Fushen
granules intervention group were lower than dialysis model group of the same concentration, with statistically

significant differences (P <0.05, P <0.01). Compared with the control group, Glo-1 protein content increased in
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the model group, with statistically significant differences (P <0.05). Glo-1 protein expression in group B was
higher than that in group C, but with on statistically significant difference. Compared with group E, Glo-1 protein
expression was significantly elevated, with statistically significant differences (P <0.05). Conclusion: Fushen

granules can regulate the expression of Glo-1 and reduce the accumulation of serum AGEs, so as to protect the

residual kidney function and delay peritoneal filtration and peritoneal fibrosis.
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HER S TS 1.5% PDS, 100 mL - kg ™' -
d™', L4 &, 4.25% PDS BEiHEI4 ,4.25% PDS +
B UKL T P4 S T B 1 5 4.25% PDS,
100 mL-kg ™' -d ™" 3ELL 4 J& ., kB B0k 259 41 N
W15 ¢, 0 10 g, B FHE 15 g, B 10 g, i E
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FAR  AEAPEPT AGEs B4 (9 Sl AL AR O A A5 A<
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ok AE AL ) Tl ) R LR e A BEE £, R AE R IAE TR
A N e AR A, B ) R VR FIAE B R Y AGEs
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2.5 geitsEartr P EERN x £ RoRL
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e -
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BAET:,C,E A A 1 HRKRIET .
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Table I Comparison of peritoneal ultrafiltration function of rats in

each group(x +s)

21 51 no Fi/gke™t BIEE/vomL !
25 15 - 1.23 £1.27
1.5% PDS 15 - -16.42 +3.17"
1.5% PDS + #'F Wik T 16 42.42 -5.83+2.63"%
4.25% PDS 15 - -15.36 +3.85"
4.25% PDS + 4k '& Bk TH 16 42.42 -5.24 £3.69'%

TG es T A P <0.05;5 1. 5% PDS 21 [b&: P <0.05; 5
4.25% PDS 4 H#%Y P <0. 05,

3.3 HRBFEORN K B Glo-1 2 1 3 35 7K ~F- /Y 52 i)

Ha A BRIH S 1.5% PDS H 254 Glo-1
EAsEY IS, BA R EHESR (P <0.05),
4.25% PDS 2 [F] ¥k & 25 FHAH L #, Glo-1 S 1 & &
WP (P <0.05),1.5% PDS 41 Glo-1 % 14 &=
R T RR 2541, B B Gt 22 7
UL 1,2, 2,

1.81
1.6

1.4

A 7B i

1.0
T

0.8

Wt Jug- Lt

A B C D E
A. Z51140;B. 1.5% PDS 40;C. 1.5% PDS + 4k & i ki T Wi 41 ;
D. 4.25% PDS 4 ;E. 4.25% PDS + £ 5 Wik T (& 2 [q)

B 1 B FAL T K RAERE Glo-1 ZEAMRIZER

Fig. 1 Expression of Glo-1 protein in peritoneum of rats in

each group

Glo-1

[-actin 43 kDa

A B (¢ D E
B2 HREBEHKAR Glo-1l EARIKAIK
Fig. 2 Immunoblot results about expression of Glo-1 protein in

peritoneum of rats in each group

3.4 XKRULI AGEs S B B4 K R

I AGEs & it 52 (141 e T i, HLA G2

B X(P <0.05),1.5% PDS Jii 26 41 55 [F v J& 2 10 241
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x2 HKBEFHMKAR GLO-1 ZEARKKFHHEM (xx5,n=3)
Table 2 Effect of Fushen granules on expression of GLO-1 protein

inrats(x £s,n=3)

20 5 Fl/ g kg ™! Glo-1/B-actin
251 - 1.00 0. 10
1.5% PDS - 1.35+0.07"
1.5% PDS + #k & ki T B 42.42 1.24 0. 16"
4.25% PDS - 1.52 £0.35"
4.25% PDS + k' Bk T 15 42.42 1.08 £0.22%

WSS ALY P <0.05;15 4.25% PDS 4l [t #> P <0.05,

FL#, I17% AGEs & Ik (P <0.01) ,4.25% PDS
M5 R 2540 4, L% AGEs & 2 75 B 35 [%
flk(P<0.01), WL 3,

£3 HEBRNARDE AGEs 2 BIHI (x+5)

Table 3 Effect of Fushen granules on content of serum AGEs in

rats (x +s) ng-L~!
211 31 no R gekg ! AGEs

= 15 - 81.46 +2.61

1.5% PDS 15 - 125.08 +4. 41"

1.5% PDS + #: Bk T 16 42.42 92.51 +2.85"%

4.25% PDS 15 - 103.50 £9. 47"

4.25% PDS + 5Bk TH 16 42.42 95.46 £3.71"Y

W HS A REY P<0.01; 51.5%PDS i P <0.01;5
4.25% PDS 4 5 P <0.01,

3.5 AGEs &1 Y Glo-1 kK I I 7 i v 2h e
MG KRR ZR KW AGEs 5 Glo-1 EiAK
5 IE A S, T I R R D8 D) AE L A O, L A
3,4,

1.8 ] r=0.113
L6 . P=0.001
FI:—]
w141
S
T 12
S
101
0.8 1 .
70 80 90 100 110 120 130

AGEs/ng.L"
B3 AGEs &85 Glo-l RIAKFHXR

Fig.3 Relationship between AGEs content and expression level of

Glo-1

4 itig
18 P4 B 3£ ( chronic renal failure, CRF) 2 £
oo 5t R 3 S ) M R AT 1 S B R M O T R
HEEHMTFRZ - PRI CRF
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P=0.001
3
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R
-]
L]
7b 8'0 9'0 160 liO 12IO 13:0
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El4 AGEs 2ES5EEEBRINENEXXER

Fig. 4 Relationship between AGEs content and peritoneal

ultrafiltration function

TR R0 78 BB K R S I AR I R VR B GE A &
TR M, I R AL R L P 2R
OB EE T E B 200 A B R B L. BT XS
WIEAL, 285 F 2 il PR S B, AR B BORL” 7R IR T
CRF J7 i, U3 B E 73 . Fh s A2, A
ANVRZ KT Z MR, BB A K LU M, 2R 2.
I REAh I, AR O REAT I, AT R A Ab
FEE B, AR AR T 230, 55
AR E PR H IR AR B R, B, 3
Bzl HorpoB & R H = IF b, T B kR 24 45 A2
AL, RS E . P2 RO RN =
R AREAT 2, DA R i 2 AR . LR AT, A A 3
1AM S, FER T, RS R A, A BUR
A 2 Ty o DL Y e DR S8 56 0F 5 IE S, 1% 07
At el M A K BRI S RE A R B IR P AR A
B ThRE , B0 1 0% R By B U8 S A i s i, K
R 231 A T = RS T 16 U A T 2 A e o S PR B R
(transforming growth factor-8,, TGF-B,) , 45 4 2H 41 A=
£ K F ( connective tissue growth factor, CTGF) , H 4l
M4 2 -6 (interleukin-6 , IL-6 ) ZE{iE 2T [K T 04 3% 35 M
T P30 35 2 I35 A 254 R 40 i R 38 AH G I I 7 4 Ak Y
RAEAR K it R R T B A E G T
U8 ) BE 32 W R A1, 4K B U T LA 7 5 R U v
ARSI B AR RS AR AL 2 ™5 Glo-1 R GRS
AGEs FiB I H5C

CTERME 1 2 NRA T Z AR TE M - Bk 19 i
BEWG, X 40 i B A R A PR, BB A 0
AGEs (JB B " o oo B HE B8 2 28 19 B A HF 1 0 4
L T AR B A IOR IS S | (R (S 5E =053
NG VE B ot R, RE 98 5 K A3 A N AR R
AGEs, £ A 4 51 & 40 i A 818 i Glo-1 Wi
PEHE T — AR O] B IR T o PR R EE A
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T R AR RE AL AN S A N B 7 A X A A Y
PRAPVERT o P od 2o 45 Glo-1 1% 38 35 O T8 By Al
SPAHSCHNG , © L BT E# 0 R s, T TE 18
P I O 1, 15 2[5 N AR F 5T $E 7R Glo-1 ] L) id
i R MG, AGEs #4321k B 1 2 35 5 Ik 48 Ak B 30IR
A5 BHLLE BT AL

WESE Rk I AGEs 15 '8 I IR ifn 48 45 20 21 21 4
Tl %k B0 56 . AGEs fiE 8 1t £ Fhi 42 4
TGF-B K AHRAR LT I 1 1y R ik, T TCF-B 52 A A
FHAAZOH T, B8 B R HA WA 4L, HC
e PRATF 5% ¢ B 400 I 12 375 A 119 S8 % AGEss 76 i JI5 i)
FIfFfe R B = M, IR A TCFB 1= 1k, i & T 5
T REAT Ae Ak i % 2100 BeAh, AGEs B A4 W) 24 1
55 A B RE SO B VTAR G . AGEs 5 H 41 Jfd
2 1 % & ( receptor for advanced glycation end
product, RAGE) 255, U 40 Ml N 48 E 15 5 38 %, IF
7= A U6 P 4 (reactive oxygen species, ROS) , [A] A,
38 15 NG 4 %% 55 I T (nuclear transcrition factor-«xB
NF-kB) i % S0 MR 2% — R 50 o

AR S 3E ) HE ST 5/6 B RE LA i T fig 32 i
JE AT AGEs BYTF BRI /D , AT 1ML AGEs B ¥ B 4%
TEH T o Wb, I 4 R A W) AN AR 25 38 A A ) 2
e R 3R e o I A RS AR LB A D) fE
T 2% BN S U0 W v o L R L O R 3
P 3 T YR A B AR L B 0 ¢ Ak T — A
X B IR A 78 B S AR S B SRR R IR A
KSR MG, AGEs K & B, X 75 I8 B 2% /8 U &
A AR B 7 AR, IR AR S 25 R i R
AGEs 1Y% Pl 5 I IR 08 2 A 5 o 3 R ¢, 1
YERIPLE S AGEs & 2F 4k £k 01k 17 8 55 1 AR OG
1M Glo-1 F GE A Hrp ] G A 4 2 AE .

ABFFEIER Glo-1 # B R IE/KF 5 AGEs &
TEAHSG BRI Glo-1 1R IX W] T8 4 X [
[Fi) e J32 375 A 45 A 2, BB UKL T T4H Glo-1 SR Y
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L 45 G, B Glo-1 By 33k, WU % 1 12 47 AL
53 AGEs AR AT 4R 1 i S AL ROS,

Wl p-42/44 e o 2R AL R B R (p-42/44

mitogen-activated protein kinase, p-42/44 MAPK) , P-

38 & 0 24 JF % L 75 1 I K ( p-38 mitogen-activated

protein kinase, p-38 MAPK) {55 3@ % M = 5 B8 = 1l

B Glo-1 KK BREPE T T 4k Uk

() B R] 6 B TGF-B, , IL-6 45 Z Fhfie £F [ 1 3R ik
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