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Abstract: Objective To study the effects of Sanjiao Qushi Prescription (Z£24£%277) on cationic bovine serum albumin (C-BSA)
induced membranous nephropathy (MN) mice model and nicotinamide adenine dinucleotide phosphatase oxidase4 (NOX4)/reactive
oxygen species (ROS)/p38 signaling pathway, and elucidate the mechanism of anti-oxidative stress. Methods Sixty mice were

randomly divided into control group (n = 10) and model group (n = 50), mice were iv C-BSA (6.5 mg/kg) by tail to establish MN model,
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which were randomly divided into model group, low-, high-dose Sanjiao Qushi Prescription (3.71, 7.42 g/kg) groups and benazepril
hydrochloride (1.3 mg/kg) group. Mice were ig corresponding drugs for four weeks, 24 h urine protein were detected. Serum was
collected, superoxide dismutase (SOD) activity and malondialdehyde (MDA) level were measured. Renal tissue was collected,
pathological morphology changes were observed by light microscope with hematoxylineosin (HE), Masson and periodic acid-silver
metheramine (PASM) staining and transmission electron microscope (TEM). Deposition of immunoglobulin G (IgG) and ROS
expression in renal tissue was observed by fluorescence immunoassay. Western blotting was used to detect NOX4, p38 and p-p38
protein expressions in renal tissue. Results Compared with control group, 24 h urine protein of mice in model group was significantly
increased (P <0.01), SOD activity was decreased and MDA level was increased (P < 0.01) in model group; Kidney exhibited enlarged
volume of glomerular, significantly thickened glomerular basement membrane, polymyoglobin deposition and spike formation from
the light microscope, epithelium deposition of electron dense, foot process fusion were observed from transmission electron
microscope; Granular deposition of IgG along the capillary wall was observed by immunofluorescence staining; ROS expression in
kidney was significantly increased (P < 0.01); NOX4 and p-p38 protein expressions were significantly increased (P < 0.01). Compared
with model group, 24 h urine protein in each administration group was significantly decreased (P <0.01), SOD activity was obviously
increased and MDA level was decreased (P < 0.05, 0.01); pathological damages of renal were alleviated; ROS expression in renal
tissue was significantly decreased (P < 0.01); NOX4 and p-p38 protein expressions in renal tissue were significantly decreased (P <
0.05, 0.01). Conclusion Sanjiao Qushi Prescription can decrease 24 h urine protein, ameliorate renal pathological damages, alleviate
oxidative stress in kidney, its mechanism may be possibly related to the regulation of NOX4/ROS/p38 signaling pathway.
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AT, HRE S E5 008 0.54 15.01 6.0 mg/g.
2.2 HEEEN . HERSBT

SEEG/NRIL 60 K, @G MMEMESE 1A, AR AR
I N B  BEAL 7 X 2 10 H R 2 50 H .



¢EH 2022628 $£53% B4 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 4

* 1079 »
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PR & U B TSRS I35 SOD % 14 Al MDA /K-
2.5 BIFALAREBEFTUNE
ANERBREFELINLf5 . 4TIFRRAE, HIBCH S, DIHL
12 RN 4% 2 G, =EMEE 240, Bk, &
B, R e, WIERREYI R, i T IR R =R
(HE). Masson. idlifR-7SHE4R (PASM) 4, +
TR NS E AN,
FEBOCKRLR/ANEH 1 2, OCT B, Ak
Yk, B, PBS WIRSE, N FITC trid
/N R R ERE  1gG Pk, =iRWE, IR,
BT RICEME WL,

FHYIEL 2 mm X 2 mm X 2 mm Hiff' B HLR, HE
BNHEBEE E W, 4 CHRlE 2~4h, 1%HERE E,
NEALK, B, W, Ba, B, B
gett, T TEM F W%,

2.6 FEWRIEKNEHL ROS BIFRIE

PO, BABET, JEHON-80 CUKFH
o, B H L KR R, AL EERE, PN
ROS i, BEOGHEHE 30 min, DAPI & Y4 i, &t
HIFE 10 min, ), TRICEHMEE FWEEIR.
2.7 Western blotting #5204 NOX4.p38 #1 p-
p38 EHFKIA

M—80 CUKFFHELH B LHLL, JIN RIPA 24
W, SRR, BURE. RIEAWRE, EA
Wike B H . EEAFERAE T A RN -
IS NGB YK, #54 PVDF L, TR0y
1, 7B NOX4. p38. p-p38 Al GAPDH Fifk,
4 CHWEER: MA HRP FiCHLERR 1gG #T
e, ZRMWE 1 h, A ECL |{FE#, FHH
ImageQuant LAS4000 %1% 241
2.8 GEitEo

i ge it AN ] SPSS 25.0 B, R
PAX £ SFRIN, IR 25758, KRR R 2
T JTEAFERHIESHRAR LR .

3 %R
30 =EKEAX MN /MR 24 h REBREMN

W 1R, SHTIRAE, AN 24 h
JREAEZETE (P<0.01); SEMAME, &4
24/ 24 h JREE B EFFIK (P<0.0D).

3.2 =E#BEAX MN/RINE SOD j&EMHEF1 MDA
K FHIFNE

W 1 fn, SRR, AR N R TE
SOD it BE ML (P<<0.01), MDA /KF&E T+
H(P<<0.01); SRR, BA254 /RIS
SOD VHPER B 58 (P<<0.05), MDA 7KF-Hf &%

®1 ZHEHESY MN /MR 24 h REBRIME SOD 7E4F MDA KFERIFNT (X5, n=10)
Table 1 Effect of Sanjiao Qushi Prescription on 24 h urinary protein quantity, SOD activity and MDA level in serum of MN

mice (X £s,n=10)

215 FE(gke™) 24 h JREHA/Ng SOD/(U'mL™") MDA/(nmol-mL™")
Xt B — 13.71£3.11 138.61 £19.65 7.2243.01
Y] — 114.69 +16.14% 101.80+13.12# 14.89 42.85%
=R 3.71 74.80+10.41% 122.97+15.66 11.46+2.63*

7.42 67.78 +7.53"
68.26+11.51"

R DUAR % 7 0.001 3

10.95+1.47"
10.89+2.13"

124.46+15.10"
125.15+13.06"

Sxlia g #P<0.01; SEMALE: "P<0.05 “P<0.01, FE[F

#P < 0.01 vs control group; “P < 0.05 **P < 0.01 vs model group, same as below tables
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ik (P<<0.05. 0.01),
33 ZEEEAN MN MRIBALRFIEFTHM
Al

WK 1 AR, WERA/DNRENRGHIESR, '
NER BNETCSE R SXTIRAMLE, BRI/ R
BNERIRBIE R, S5fEL, R TR W E AR
AU, RREEAFEENE, w0 “6TR” B
e SRR AL, BB A /NS NERE R s

.43

Masson

=R 3.71 gkg!

B LGS AT AR 1, RS R SR %

W 2 FIER 2 FioR, G dd et N, X
ANEVENERA DL TG iR REEYZH /N B /INER AT L
IgG VB M B TR ERURCIR TR, B 2 S
P 1gG VI BEWEZ (P<0.01); FEZHHNDNR
B /NERTT L 1gG #E B4 M B, DOLsRE
BRI H AR RS (P<0.01).
S5XTHAAAL, BAA

Zeame

ZAERRR T 742 gkg !

LROEIONREIRBEE S, EOHOER AR AR, AOFELN TR B
green arrows indicate thickening of basement membrane, blue arrows indicate polymyoglobin deposition, white arrows indicate formation of “spikes”
Bl Z&#ESX MN /MR BEAREZKERIFNE (X400)
Fig. 1 Effect of Sanjiao Qushi Prescription on kidney histological changes of MN mice (x 400)

o} 8 e SRR 3T gy SRR 742 gk Eh ISR
2 ZEHFEAX MN /MR BAR IgG RN (X 400)

Fig. 2 Effect of Sanjiao Qushi Prescription on IgG deposition in kidney of MN mice (x 400)

xR 2 ZEHEAY MN NRBAEL IgG R

(Xts,n=3)
Table 2 Effect of Sanjiao Qushi Prescription on IgG
deposition in kidney of MN mice (Xt S,n=3)
2H 5 HlE/(gke™) IgG e GomE
pagil — 0.009+0.001
iR — 0.085+0.004*
=R T 3.71 0.053+0.002**
7.42 0.044+0.007"

LR VLR 0.001 3 0.04740.025*

ANERER R 2R, AT WL T BRI, R
TR, N 30%~40%; SERAIAIMLL, K4AH
Y/ BRI JE AR B IR B A el e, R RS AL
B3, DEME, N 10%~20%, 18 ILHETEEY)
IR
34 =E£EAI MN /MR IBLHLA ROS FRIAHIFNT
W 4 AL 3 Fros, SPHRAL /DR 441 ROS &
KD, B R 2 A 40 ROS Rk B E £
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muﬂﬁ7mg@
SUOHEOE TEE DU, EOEEO R RS
green arrows are electron dense deposits, yellow arrows are foot process fusions
3 ZEHESX MN /MFBAARIEFERIFN (X4000)
Fig. 3 Effect of Sanjiao Qushi Prescription on kidney histological changes of MN mice (x 4000)

AR DT 371 gkg!

it ZAERRRTT 371 gkg!

=R 742 gkg! SRR DU

B4 Z=£FREA% MN /MRS ROS RIEHFN (X200)
Fig. 4 Effect of Sanjiao Qushi Prescription on ROS expression in kidney of MN mice (x 200)

® 3 ZHEHKEAN MN MRBAL ROS KEMENE  (P<0.01); FAHHEHL ROS FiL/KFTER
(Xts,n=3) /b (P<<0.01).

Table 3 Effect of Sanjiao Qushi Prescription on ROS level 3.5
in kidney of MN mice (X £ S, n =3)

p-p38 ERFIEHIFM

45 7 /(g kg ! ROS %0 .
= MRfete) ROSTARE HIE S B, M BRI, BRI AL
A — 0.8940.06" ZINOX4. p-p38 & HEKIL /KT BE 5 (P<0.01);
YR T ok
S . 0570070 SHUBMLME, #4254 A1 NOX4, pp3s
ER R DU % A 0.0013 0.44+0.06™ HEREKFHERFEIC (P<0.05. 0.01).
p38 , - 3.8X104
- - = e
GAPDH — i 3.7X10%
it R 3.71 742 ERIER DU
ZEERTT/(gkg™)
1.8
= NOX4 p38 p-p38
% 1.2 T
%‘% k%
I 3k
i

payict T —AERRIETT 371 gkg ! SAERRIETT 742 gkg ! ERIR DI

*P<0.01
P < 0.01 vs model group

X RAE: #P<0.01; SEBAE: "P<0.05
#p < 0.01 vs control group; “P < 0.05

5 =EHEAX MN /MRIELHEL NOX4. p38 F p-p38 EERIZHEM (X+s,n=3)

—EFES X MN /MR E4HLE NOX4, p38 F1

Fig.5 Effect of Sanjiao Qushi Prescription on NOX4, p38 and p-p38 protein expressions in kidney of MN mice (X £ S, n=3)
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PR 2506 MN A AL IR A B A, b
WBE . R SIS AF BRI TT, B
Ja Bl REMPL . SR R TS — R
JSL o SE A LR TR LA N IR St f D e 2R
HUAN LR R RN E, ROS A & # H i B
&2, AN ER ROS 51 KI— RFIAEY B . NOX
St ROS AT (14U ST E B R R R, ek i
W TR Z o T LAAE K ROS, HHH NOX4 J8 T
NOX FKJk, | ZzRiETHHL, NS EHHNKIHA
R AFDRAS T, NOX4 4EFHIK/KF ROS 4
B BUARKRAEBE. Sk, NOX4 ik i, it
Mr=4 K& ROSL, £ ROS — 51 n] EH4%
FEEAHL AL, 7 — 5T AT EeE 2 AME T iE R,
W S5 A I8 B 1 MAPKDY, {EH T p38 #kdk, f#
HR AR L p-p38, p-p38 1 p38 Ml )
KRGS0 T, HRIAWSRIE LS 58 MBS R
HZ—. ARV, 7% A G
NOX4/ROS/p38 15 5 18 B K 1A A B ION 2E 4H g
DRI ERDST, FEARBE L, BEALH /N EH RN
NOX4 & HFRILKFFE, ROS F£i& Fif, p-p38 &
FIRIA KTy, REMAN KA T S8R 8
9T AEREIR T TTE, BAHLIN NOX4 EHRIL
KRR, ROS RIA NI, p-p38 HEARIEKTH
fiX, UEBANUAE SN TP SEod 2. SOD 241 i
W R EGUEAE, FTOOERRA A R, VAR
ZEMIRE, HAKCP A Dh— AR B R LA 25
KR AL AE /1. MDA /& ROS 5 HAh 5 kA4
Ak SR AR S A PR, KSR B — e R
J5E s WA AL S S S O A B R A AR D). AHIE 4G
RRBL, FEAZH N R MG SOD i 1 &35 (K, MDA
PG ETE 5 S =T s A 1 M I R N SR 2 K A R
R 45T AR UG, /NG SOD &k
BRI, MDA /KPR35 FRAK, R =7k
B T HURII BRI N  FH AT, =BT
T MN /)N B ] B2 il i NOX4/ROS/p38 5%
0 % S B A S E B

AHFFKFE iv C-BSA @7/, MN A=,
PRI SCHR IR IE DT ] T g 4 o, RN I% J5 45 T
C-BSA6.5mg/kg, &FJH 3, Frgk6 f, nlLAgr
FREER) MIN BEAY o /)N GRS BRI AN AR AL 95%,
[ N2 MN DA B T 402 2 (T helper 2, Th2)
IS G N A ZE DS, T BALB/e /N R 55 S I MN

T5 N3 MN S i) FEEAR AR B T JiEde . 52
BAIE SR, ARG N A TR AR . R ELRES
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