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Effect of Modified Shengjiangsan on Renal Protection for
Membranous Nephropathy Rats and Expression of ROS
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( Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang 050011, China)

[ Abstract]  Objective: To detect the effect of modified Shengjiangsan on the expression of reactive oxygen
species (ROS) in mitochondria of renal foot cells of rats, in order to study the mechanism of modified
Shengjiangsan. Method: After be fed for 7 days, the 60 SD male rats were randomly divided into four groups:
blank control group, model group, positive medicine group and traditional Chinese medicine ( TCM) treatment
group. After establishment of the rat model of membranous nephropathy, model group, positive medicine group and

TCM treatment group were treated differently. After 4 weeks, all of the rats were put to death, and the expressions
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of ROS, 24-hour urinary protein quantity, total cholesterol, triglyceride, total protein, albumin, urea nitrogen,
creatinine were detected by Real-time fluorescence quantitative polymerase chain reaction Real-time PCR. Result;
The expression of 24-hour urinary protein quantity, total cholesterol, triglyceride in positive medicine group and
TCM treatment group were reduced, and the expressions of total protein, albumin in positive medicine group and
TCM treatment group were reduced compared with those of model group (P <0.05). The expressions of 24-hour
urinary protein quantity, total cholesterol, triglyceride, total protein, albumin in TCM treatment group have no
difference with those of positive medicine group. After treatment, the expression of ROS mRVA in mitochondria of
renal foot cells of rats of positive medicine group and TCM treatment group were increased compared with that of
model group (P <0.05), but with no difference in the ROS mRNA expression between positive medicine group
and TCM treatment group. Conclusion: Modified Shengjiangsan can effectively control the development of ROS in

mitochondria of renal foot cells of rats, and repair the renal function of membranous nephropathy rats by recovering

foot cells.
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G RG dh BB R R I A RS i R 22 5% 11
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B S, 15 PE 4 (reactive oxygen species, ROS)
TR FHE IR L — R EAS L, A8 SCHE
TE I & N EBAZIE T T, WP E i E” #Igh
BLfith, 255 AR B 2 500 Uy vk il G R L A
DG IR B I o AR Ak, S I 5O E B R A T
SN (Real-time PCR ) A6 0 JB 14 ' 95 oK Bl ' 20
ZUERLIR ROS 78 B JIE v (9 223K 19 28 46, DA 2 40 i 34
BRI bR T B O MN (9 7 FHAIL R

1 ##

L1z K60 HMEr:{d i SD KB, i 1% 9%, 1k
JihE (180 +20) g, fh b BE Bl K27 8l ) 52 56 vh o0 42
Bt SR UE S S5 1509116, 35 3 4] 4} 3 7
IR, A d oK HER IR ERTEE 25 C R E
PREEAE 50% o b b B Be fe B & 5 o g T
S 20140112,

1.2 2 Bk V6 2 20 25 ) 1k LR 1R UL IR 3% )
J R TT5R , eh Jb 5 A 1 25 43 BR 2w A= 7, 4t i S
5 E 25 1fE H20030514) o 25367 41 245 Wy ik O
R T B B, MR B0 € 3 T il 8 A% B ) T I IO O R A A
FIOFEA TGk, th KRB 1S g, % 10 g, 2B
12 g Wil S g, 2 K% 20 g, B 10 g, 45 10 ¢
H . K 25 W R VR BT, AR 4l N5 3 W) A 3 T AR
BB AR 1 mL 259/100 g 15T /Y v 45 WS 20
TEWRES o 2 250 AR E Ik M B th AL A
Bie 245 700 Bk 32 AT v 24 i 42 ) (24 64 2 oy T 6 A b R B
RIS EAE 25 s ) o FiE A A Rk
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(TR Pk, Wi 1A (Jbmt i A e 45 A W B 4
B AT BR 2> B, #4525 2 20150501 ) 5 5 4 1 AR 3K
& (e at e sE il 254 R A | L S5 201503) 5 1 AL
0 37 6 AR I PR AR A0 R & (P et R
P TR ST, 152 0 20150315) 5 1l 3 5T K B A
FERREE 1 (1g) G, FITC dric bt il F 1gG, FITC Frid
I SE B f 1eG (3£ [ KPL A A, 58520 91k 201471,
111-095-003,02-15-06 ) ;trnzol 4L RNA & BGAFH] [ K
AR (L 50) A RA A, 525 DP405-02 ] ;
PrimeScript’™ RT reagent Kit with gDNA Eraser,
SYBR® Premix Ex Tag™ I ( Tli RNaseH Plus),
ROX plus DL2 000 DNA Marker( H 7% TaKaRa 2\ #] ,
% H 351l RRO4TB, RR82LR ,3427Q) .

1.3 ¥ 2%  spectrum Z ¥ % 7 48 ( 3 [H Fisher
Scientific 24 7)) ;7170A 4> [ 8 £ 4k 0 B X ( H A
HSZ AW ;721 BUREE (24 h) 70006 (it
=TS ) s TDL-5-A #8253 B350 AL (B g2
SERHEALER )T ) s BXSIT-PHD-J11 29 8 355 ( H A
ME T2 ] ) ; Image-Pro PlusImage-Pro Plus # £ 1)
REEL R (0 40 M I 2 0 A A8 PR 4 (36 [ Media
Cybernetics 23 7] ) 52000 %356 5% 3 ( 35 E Thermo
Scientific 2\ &) ) ; 7500 #! Real-time PCR ¥ ( 3£ H
Applied Biosystems /A #] )

2 HiE

2.1 BRI 60 HUBEME SD R N MR SR
LS Je A8 B O B 24 h JRAE, TR 2 14K
WE X B, 24 b JRE FE BB/ T 10 mg, Hf
KREBEHL 73 E w20 15 B, B 45 2, il
Border J5 %", il 1 BH 8§ F 4k 48 10 35 H & 1 (C-
BSA) A7 7E - 80 CukAEH & o K 1 mg HE ¥
b4 C-BSA ¥ 10. 5 mL BERER 2 vl (PBS) 55
SRR SE Al IR (TFA) s SIS A R 2
RS AT e e B H 1k, 3 G T 1
JE IR EUR e  BIRR H 1 R4 T K R # Bk S
FHE 71k C-BSA 2.5 mg, M iE W 4 FE H 1 k2
Jkid A B K 1T mL, 322 4 J . KRR 24 h JREH
GE i (UTP) =20 mg By i 848 2. IF BE ALl 3
2 HE AR B, JEAT B 2H S i 920 DB L B A
A, WL B G g 52 G W) OB R I I R 18 M 39 R L JIE
SRS R I T 1 R A R R T BEAIL 4
RS ER R DU ) e 40 ok T R A, & 2R
Bk L i B UE S5 A& PR R 10

2.2 G KgAK BRI B 2w AR L
RIS OR B, E R A 3 BT R T A B R K

3mL EH . BAHGEB )G A B K 3 mL
B o EhmR DUARE A R 2H 15 A2 i Ty Jim 3 R 1R DU 5 )
10 mg-kg™' +d " T 3 mL ZE WK PEE . kTt
A B 2L 3 B T U T R T 27,3 gekg e d
T3 mL KT HEE . SASAYEH 1R, &
g4,
2.3 24 h JREEHE B £ 4K B 5 T A
A RS 5 4 2 fa AR E B I 24 h RO iE %
PRAE, B0 B EIE W, M E 24 h JREEA E &, IRE
P A2 R FH U4 R 32 0 5
2.4 mEAEACFE PRI ITRR S S 4 4 B W Ak
FERT , A5 £ 7K 12 h, JH 10% K& 58 (3 mL-kg ') [
i SRR, R R R S, IR S B B, 50 S 4
BRIV 0 I AR b A i A IR [E B (TC)
HM =8 (TG) , B HE N (TP) , H&H M (ALB) , JK R
A (BUN) , JJUIF (SCr) o Il % 2E A 46 F5 >R FH 7170A
R4 [ 3 A A BT A E
2.5 5 2H B U v 3 A WL
2.5.1 DEBWEE /MK VB E B AEL fE4 CHE
W= AT E S A B TR T 5 1 U R
J&i #5 40 BUE I, FH vk A= BE R AR UG K U 2H 2
R T P R R, B K S DR R B R B 2 T
UG, B Wik 15 S BERI R BE (75% ,85% ,95% , TeoK
T B — W R 20 min, K J5 47 = H R E B
AR B R 20 min B 57 T K B B S B AL SURS
ANIEACT A B IR B . 130 — e I SSFE 58 ~
62 C AR, BHEAE 1 ~1.5 h, BIELHR)E,
BRI AT 20 S N A 2 1 s A B s A
PIFHL VIR 2 wm 2245 0980 Fr, 76 30 ~35 C it
K JRIT IR E TR L, F 70 CHRAEKE T B
JEAT HHS (Masson ) b 8, K 3o LR A R S (PAS) e
6, 38 L B /NER | [ 5 B4 AR 1 O o
2.5.2 W EHLUBMAT AL HBUE A
PNTF 1 mm® SR 2. 5% 1% ., PBS Bl [ 2 h
B E KA. 0.1 mol-L™'PBS =¥t 15 min T E
3 U5 1% HRIR [ 2 W E & 2 ~3 hy 0.1 mol- L™
PBS V% 15 min F 4 3 K., 78 4 CUKH N 3175
K AKIK R 50% 2, FE 15 ~ 20 min, 70% 7, [ 15 ~
20 min,90% Z, % 15 ~20 min,90% Z, I 90% rAr [
(1:1)15 ~20 min,90% P 15 ~20 min;100% 5 il
FE R 15 ~20 min A 3 R, AN + LR (2:1)
ik 3 ~4 h SN + R (1:2) ik, gl
U 37 °C 2 ~3 h, [EALZ&AF R 37 CHEAE MR,
45 CHEARIN 12 h,60 CHEFH N 24 h, W ET 1L
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Y1750 ~ 60 nm , I & T 4 ] KA R 1o 3% B e
- R A UG 8, BB LER . TEHL B
T EMGCR 2 T3 A LAOWEE /N ER LI L L R
240 6L 0 /NS R 0 LA 1R OO
2.5.3 UL TG M C3 ik W )42 4
PE DL LM TgG A C3 , BUKARL K /N ek B 1z i 41
2L RS pm  FEVK B SAT R 5 U0 R Y PR R [
8 ~10 min; YJ 5 W B+, 4% 1fii F§ PBS a5 min, 3t
BPUE 3 UGN L (S wh) —HT(1:50) , BT &N
T 37 CHEE 1 h,PBS #hyk 5 min, 3k 3 Y 1
(5 pL)FITC ARid 40 (1:50) , &R & W T 37 Ch
H 30 min,PBS #1195 min, 3£ 3 ¥k ; H il PBS # A
BaA M IRE . ARYE BB T 2 ot i B T R M 5%
WA B, — R + " Rom, Hrp,(-) R
TH N (+) ARG AT BEZE 5 (H) MR HEEET
EIHAERT UL 5 (H) e el 5 s () A 9EIN = .
2.6 Real-time PCR K5l /& 41 i1 £ b7 /& ROS (1) %35
K H trnzol £ RNA £ B #E 47 FE A RNA $2 1),
PEICE RNA SR e s S B AR 4 7 U W A5 ik 47,
K H1 Nanodrop2000 2% #h 73 5 56 B2 1l £ RNA 4fi i
Kk BE, i AE T - 80 €, % JH PrimeScript™ RT
reagent Kit with gDNA Eraser #£47 ¢cDNA %5 5%, &
IOR B B-WLsh 2 11 (B-actin) 14 N 2 i, i Y 1
Wit s, 51 ¥AEIL 5 Invitrogen 28 F) & . 514
MR TS, W3R 1, B 2% 20 2 6] it i 3,
SYBR® Premix Ex Tag™ I (Tli RNaseH Plus),
ROXplus SEAT 4" 1Y, 52 50 #2 4 4% 7 o U561 45 # 476
AR Z 3 20 L, Hr 2 xmix 10 pl; BS54
(10 pmol - L") 0.5 pL; F #5149 (10 wmol - L")
0.5 wh; Bt 2 wh, it A R 72818k £ 20 pL, 78
Applied Biosystems ABI7500 U 52 i 2¢ Y g & 5 R 46
MRS IEATY RN . RN AR 95 C 30 s,
(95 C 5 5,60 C 40 s) x45 MFHIFF, [ 45
J& , L B 2 R T 4k . Real-time PCR
R it 47 07 22 50 Mr (F K86 ), R 2799 ik 4k 3
B .

#1 PCRE|¥FFI
Table 1 Primer sequence of PCR

EZS 731 K /bp
ROS [-3i% 5'-CTTCCCAGTCTGATGTATGGTCTT-3’ 140
N 5'-TTTCTCGGTGGCTCCAGTCTC-3’
B-actin | 5'-CTTCCGTGTTCCTACCCC-3' 131

T 5'-GCCCAGGATGCCCTTTAGTG-3’

- 100 -

2.7 GEits bt SR SPSS 17.0 Seit #k 44 ik 47
IR, A B x 25, B EREHITES
PEASI6 7 22 55 PR 36, O 25 5% B £ 4 JA) B ARCR A
R Dy 2 ALIE Y 2 AR O LSD L,
ZRFEIE R B, LA P <0.05 N2 54450
3 £#R

3.1 XPREPEE KR 24 h FREEAE RIEN AR
UG W R TG, & T4 24 h R 1 E R B T
F(P<0.05), Y 4 )G, £7RI74 24 h JREN
SE R W] BRI (P < 0.05)  fH AT & T i 4
B (P <0.05) ; £5 W% DR ) R 41 55 fim vk T % 1 2
H#,24 h REEAERAWHZS, W2,

R2 OMEABEBNEEERAR24 h KREOAEENHM (5 5,
n=10)
Table 2  Effect of modified Shengjiangsan on 24-hour urinary

protein quantity in membranous nephropathy rats(x +s,n =10)

mg-L~!
41 53 i /gkg™ AT 1S RS
E# - 7192053 72102  7.19x0.68
o - 7.26+0.34 34721217 41.49 £2. 11"
LR VUSRI 0.001 7.21£0.48 34.53+1.42" 2597 +1.32"
ISR 2.3 7.29+0.57 34.861.46" 2543 +1.59"

i« 5 AR UL BT I 4R P <0. 05,

3.2 XEBEYE B R BT AR AR s KR
4254 FJE, 5IEH A BAVA L TP, ALB 7K
IR FEAR (P <0.05) s 5REAY A LA, #h iz DR
FF 4k TH B 4 i 35 TP, ALB K S4B Tt
(P <0.05) ; hink 7t B 4l 5 35 e DUIR % A A 41 b
BT TP,ALB i T E 27, KA 4
J G, 5 IEE A A, SRV I3 TC, TG /K F-BH &
FHE (P <0.05) ; 5458 B4 bb g, £ iR D1 R 3% 1) A
41 ek TH BB IS TC, TG K SE A FTBE AL (P <
0.05) ; Jinwk T 14l 55 45 % DUAR 8 A 4 e, i
iE TC,TG e LB FMEER ., WE3,

3.3 SRR B R BB EE T IR HE 2 1 5
NSNS Wi T R R N T
ANBRUR BRI R, 36 40 1055 P 40 A% O B 3 0 K
JINER B 40 I 0 S JEE T AL R T ) R b R I
BLK o T 587 5 Bh 2 DU 3 ) Fr 4 B ok 7 4 i 21
A DL /INBR T A I A P9 R A A B O R /N BR
B0 I A el S G R A A R A e R, T L AR D
“ETRIE . W1,
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*3 IR FFEEC AT EME S B AR MBS TP,ALB, TC,TG,BUN,SCr BB (% +5s,n =10)
Table 3 Effect of modified Shengjiangsan on TP,ALB,TC,TG,BUN,SCr in membranous nephropathy rats(x +s,n =10)

451 Fli/g kg™ TP/g-L7! ALB/g-L7! TC/mmol-L~"  TG/mmol-L~"  BUN/pmol-L~'  SCr/pumol-L !
E% - 64.92 +1.44 36.11 +1.63 1.42 £0.07 0.53 £0.16 6.96 £1.15 38.63 £3.01
AL - 49.84 +2.92"  26.09 £1.56"  2.81£0.28"  1.05%0.18"  6.67 +0.19 39.31 +4.81
R TR OB A1) 0.001 57.20 £1.90%  32.05=+1.21%  1.98£0.25”  0.85x0.14>  6.84+0.99 39.52 £3.33
ik R 27.3 57.04 £1.95%  31.48+1.10¥  2.14x0.35>  0.91+0.172  6.98=1.24 40.41 +1.70

EHIEWALER" P <0.05; GHEMA LB P <0.05(F4[H).

AL IEF AL B LA C. SRR DU R A 4L D Jinwk 7 e 2R (1 2,
3 )

E1 MAEAESEEERAREARREETLH I x400)
Fig.1 Effect of modified Shengjiangsan on tem ultrastructure of
renal tissue in membranous nephropathy rats by light microscope ( x
400)

3.4 WEAPEE AR ERAENREE  IEW AR
WAL i DA s R TN R T B2 o Y - R DN T
B /INBR R R R JR R ] B B, B B2 R AT LR R
LIRS RE ok 7/ IR AN g1 O g v W AP L = i A
oK IERTWLET ST B 5 #h 1R DUTIR % A R 21k T e
FICZH R G R B JRE LN LI, 2R T EUR W)
LSO A B ) R UL 2

B2 MHEARHNEEESRARSALASHERTBREHHIZM
(HE BRI, x20 000)
Fig.2 Effect of modified Shengjiangsan on tem ultrastructure of

renal tissue in membranous nephropathy rats( SEM, x 20 000 )

3.5 XPREPEE R K R st A M m  EwE
HIEAR T RPELT B WIIR, FOEaREE (- ) s B |
A R DUARE ) R 20 K vk T4 e B2 B 98 5 e 1] i
IgG Fi C3 S 30 hy JUR0 R WY 25 6 40 0l 48 fF e R R IX
SEORIE PR TORL, o A AR 2] 5 O 5 B e L A 4 B Ry
B, 20 R () 5 i R 2 DR 5 1) R 28 i ik
R I DGR BE 2 ]y ( + ,41) , 1gG Rl C3 H 480 7Y
AT B, WK 3,
3.6 Sk B B O R B 4 2R AE i 2k R R ROS
mRNA Rk M52 m 5 I1E# 4 i, R4 R RUE
ZHZLE 20 i R R ROS (1 R ik FH & (P <0.05)
SRR L, R R DR 3 AR 2 B Wk T 2
KRUE 2 S A0 M 2R R ROS B R R AIK (P <
0.05) . hg DUARE A 415 vk Tt B ik 4l b A
AL kiR ROS AL W 2R . Wk 4,
4 itig

FEE B 2 i R A W I D BRORR R R
PR, 2 ROJVC 48 JRE T 58 7 O A R AR Y — B 1
MR TR o TR R R R HL R S R A R
FHOG . 2 R A 55 T /DN R G RS A BE B — Fh
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C D

B3 MEFABRHNEESFARSALRERAEHRMmM (LR
36, x400)

Fig.3 Effect of modified Shengjiangsan on immunofluorescence of

renal tissue in membranous nephropathy rats(IF, x400)

x4 MEABEBIEEESRAREHRARAMLENE ROS mRNA
BISM (2 £5,n=10)
Table 4 Effect of modified Shengjiangsan on ROS mRNA in

membranous nephropathy rats(x +s,n =10)

2159 Hl /g kg ! ROS
EH - 1. 000
FEAR - 1.992 0. 074
LR AR DUIR A A A 0. 001 1.560 +0.081%
Tk % 27.3 1. 508 +0. 056%

LR A, LA 49 Ji5 5 000 8 2 A5 e A A AL
B EIR, 2R ARIE R FE RN —, 2
5% 2 [B) P4 AL AR 1A 0 0 B M B /N ER U8 2o o R 1Y) 56
St X 0 5K GA T AR AT 5 | R A0 i 4
R Ih RE RS, AT P BOE AR &k, R
PSSR B /INBRA5E 40 1) 45 3L, B 2 S B0 4 s ke
Fh i ST e B DR 36 . KR PR R 7 B /N A i D R 4
RGN = S ) U i P (BT S L 7/ DR = s ¢
G A M A B 1) 5 PRI R 1) R £ i Ak, 5k
B T ReHE AT M DR | fe T iR kRl SR W
20 M AR 2R T e E E AR T A B ORI T RE Y
EH . SRR EPLAR N ROS A B 32 2k U5, 20 il
PR 90% LU E Y ROS i £eoki A 7= A o 2RokE A Iy
il B 5 5 40 953 40 %% D10 A 56, DR Ik A 2380 BEL e 28 7
Ty e A5 n] B8 K B A 40 B 4 405 1 G B IR T 2
— o MR 37 B 45 BRI S, ROS Az i £ | )
BT AL RE 71 T B, ROS FER N B, S B 8 i
- 102 -

4532 FL (mPTP) JF 75, 2R AR 7K i, 48 Jf P9 9 Sk
o7 SRR T H R AT AR T, 2 T R 3 B N A G
TR A SE AL B R L Rk ROS i & AR,
FE A0 AA A 8 1 AN e R T A AR P i G
EHT.

r I 27 T B B e B 24, (B i 200 K I
) FUERE s, PR L 8 T B R 55 Rk K
i SE W AH I BE 2E A AR R DA O, IR
HIEEIFHEREROCREY . #5708 hesi e 81k
e TR I B SRR, 52 0 [ R %) 38 i rh X 2
e, AR AR S 8 K s AR | O — T, BER
RN, RS T M B R B —
LSS % 7 S DT B = R W e W e i I 2
IOt S ACAS BT R A 2 7 . S AR R 5 RS Zas
A O WA e AL B S L, SR E X RE .
18 A IR 55 H aek B B e 15 I 4T S 3k
NS o L= Qs A N T O = g A P R I
BRAR R H B N 7= 2B 00 AR 7 B K R B i) IE B
Heth K Wiz 1k 2k w3 3l g A 2 A sk A 1R A ik
B o A —TJ7 I, ML R R T AR, R B R
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