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ABSTRACT: AIM To investigate the effects of Jianpi Zishen Decoction (JZD) on renal damage in mice with
systemic lupus erythematosus ( SLE). METHODS  Forty MRL/lpr mice were randomly divided into model
group, prednisone group (5 mg/kg), and JZD low-, medium- and high-dose (13, 26, 52 g/kg) groups, with 8
in each group. Eight C57BL/6 mice served as the normal control group. Mice in the control and model groups
received normal saline by intragastric gavage. All interventions were administered continuously for 8 weeks. The
pathological changes of the kidney tissues were observed using hematoxylin-eosin ( HE ), periodic acid-Schiff
(PAS), and Masson staining. The ultrastructure of the kidney was observed under transmission electron

microscopy, and the glomerular score, vascular wall surrounding score, and foot process fusion rate were
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calculated. The expressions of immunoglobulin G (IgG) and complement 3 (C3) in the kidneys were detected by
immunofluorescence. Western blot, immunohistochemistry and RT-qPCR were used to detect the protein and mRNA
expressions of TLR4/MAPK pathway-related indicators [ TLR4, p38 mitogen-activated protein kinase (p38), c-
Jun N-terminal kinase (JNK) , extracellular signal-regulated kinase 1 ( ERK1) , activating protein 1 ( AP-1) ].
RESULTS Compared with the control group, the MRL/lpr group showed more severe kidney damage, with
significant IgG and C3 deposition, increased glomerular score, perivascular score, and foot process fusion rate ( P<
0.01), and elevated protein and mRNA expressions of TLR4, p38, JNK, ERK1, AP-1 (P<0.01). Compared
with the MRL/lpr group, all dosage groups of JZD and the prednisone group showed reduced renal pathological
changes, significantly lower glomerular score, perivascular score, and foot process fusion rate (P<0.01), reduced
IgG and C3 deposition (P<0.01), and decreased protein and mRNA expressions of TLR4, p38, JNK, ERKI,
AP-1 (P<0.05, P<0.01). CONCLUSION JZD may improve SLE kidney damage by inhibiting the TLR4/
MAPK pathway, regulating immune disorders, and reducing immune complex deposition.
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immune complexes

RGN BRI (systemic lupus erythematosus,
SLE) Je—RgtE f S e tbpon, Hrh Bz R
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4 4 (toll-like receptor 4, TLR4) /22 %5 1% Ak 2K 1
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TP ABRTTAE A E [ S sk R AR S
SCXK (') 2022-0004], fAFIEA LR EER
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F, FFRERE (25+2)°C, MIXHEE (50+10)%,
H KK EY, RFF 12 h G, ARSI
P EGRF YR ET B SR EHE (B2
#t5° AHUCM-mouse-2022130)
1.2 #hap (@M E T AR (S 240823) 15 g,
P E (H5 240712) 10 g, K (L5 240914)
10 g. A (35 240417) 10 g, b2y (5
240515) 10 g, #22+ (dit5 240712) 15 ¢, A
¥ (4t5 240902) 10 g, & T (5 240825)
10 g HBL, KA 2R 2 iR AR A R A
7, W BB EA R B E R 2 B, e
TINAZGFE 8 FERFRR 281K, =20, FiZ 30 min,
THUEZWL, FINAZIH 5 AR ZE IR, dhEERi
# 30 min, IR, BT 2 WEW, W4 iEZ
i 1.8 g/mL W2, 4 CIRFF& M., Tketn (dit
520240318) g HEZ 2L e A R,
1.3 KA ARZRPM, BEALIY . PAS Bt
@ik A (45 10222410, 11132415, 11272408)
P AR AE YRR R A E ;. MR = A2 E
BRI F & (15 D1003plus-03RM ) 1 [ %
bW ARAR; RIEREN G (1g6) . #ME
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2553



2026 4E 8 H
48K HF8

Bk %

Chinese Traditional Patent Medicine

August 2026
Vol. 48 No. 8

%5 99939401) W H 3£ & Life Technologies /A Fl;
BikH & (5 ANGOSI8A) I H H 7/ TaKaRa
/3Hl; TLR4, p38. c-Jun 2 JE K Wi i B (JNK) |
MIAIMES R 1 (ERKL) . B0 1(AP-1)
PR (#t5 AF19201162, AH10520134, ADI98T0462 .
AG19287106, AG18207920) ¥ H b o (i B8 2R A Wy 4
ARABRAF; GAPDH $ifk (4ib%5 230040220) 114
A AL A YR R A FRA T,

1.4 MFE  ZT-12M B Y AL [ S KHL, YB-
TLF RIAE Y 230 (LR A PR A
F); CX41 BB S ( HA Olympus A H]) 5 Talos
F200X BU7 5t i 7~ 8% . PIKOREAL 96 #4551
Eit PCRAY (3E[H Thermo Fisher Scientific 23] ) ;
JW-3021HR A &5 20 R E O AL (LB SO
AR AABRAF]) 3 EPS300 B kAN (LK fE
BHEARATR) .

2 Fik

2.1 A ¥ 40 2 MRL/Ipr /N BUBEAL S
BARUZ | R JE P L R g s B I, v, o A
4, HA8 H, HHL8 H C57BL/6 /N AE M X IE
., @M 7 I RHER R 58 70 kg WUAE NBER
100 g, HRHE/NEL 5 AR SR I B /N BRUAY A5 3%
FIEHR 13 g/kg, KIEMHBEE TLL S mg/kg IKJE
PATREM, (R K, ., SRl o e B
TUL13, 26, 52 g/kg fRMVEE S 7 250, XF BRZH AN
PRI 8 DL SR BUE BER K, BER 1K, $¥5E
8 JH ., FET AR, WA /)N BRI FR o A i,
TSR G, MIRsRBON, W nR)E, e/
B, FRIR SR BB

2.2 HE. PAS & . Masson # & WX K047 5% 32
TG E B DA B B R By HHST
4% Z BB [ E 48 h s K she, 2 EER
K, ZHIREY, Aas, Yk, B, bl
AR EZ-PrL (HE) , iF MR- K (PAS)
{4 DY =1{0 (Masson) Yift,, fEGFBilEE T
HEATEERIIE S, MR A= | P Al Ha 3 A= |
T BCEEAL | B T AT R B /N 25 A [ I 4T 2
AT VRS, TR B /NER AR L M SRAE 4N
MR LF 4y kAT RSy, DA, B,
JEL EEARET RO, 1, 2, 34, TR EEE
2

2.3 HHEENRBEEEBMEMN AL
T—WKEE (2.5% % /) . kB (1% WA
EERIERD) . BRI CEEBK . MRS, miH,
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R R, PSR B K A VL €5 30 min, AR
FRET (0 5 min, Ji FZRIB KB IEE, #ERy@
g i, WA R A M It IE %, A
RRMAFR, ANHERMAER= [MAEE
it/ (IEW RREGE+AG RREGE) ] x100% .
R GERE R, B /IR A A 4 ™

2.4 ZERAFEEAN B LELR IgC A C3 WA
o BB R A ORI TS, R T
54, A 0.3% Triton X-100, %51k 5 3
1, Wn—4T 1gG HLk (1 :500) , Fifk C3 (1 :
200) 37 CHFH 60 min, I HRP A5 ic i) 3T
37 CIFTE 30 min, A TSA D86 YL R} 5 I REOE I
H 10 min, JIER DAPT Yo B QLI Fr, iR
H 5 min, HPIZOCEKE R FIE R, 56 B
B TSI RAE RN

2.5 BIERMAAEMAM B2 TLR4, p38 #= JNK A
MEZHEL  BHLY A 3% H,0, T EREE
10 min, 7/ 5% BSA 1A, ¥ in—4t TLR4 ik
(1:200). p38 itk (1:200). JNK Fifk (1 :
100) 37 CHFHE 60 min, %I HRP #Ric 1 IgC —
Pt 37 CHEE 30 min, %/ DAB B, HARE
e 2 min, HERECE R, 7E R T OUSREE R,
2.6 RT-qPCR #5248 22 TLR4/MAPK i@ 3% 48
X 154F mRNA &k B 2N E N O AR,
A TRIzol %1, #4740 )2 F RNA ULUE, 58 M
RNA $2H, #17 RT Jehi, JNFRFH 65 C 5 min
(RNA ZZ¥E), ¥ 2 min, 42 °C 30 min (%%
%), 70 C 5 min (K % B ), 3K HU cDNA,
T-80 CHAFE M., M PCR (44T RT-qPCR X
N, mRNA FHXFeKEMH 27 LS 5, DA

GAPDH E RN Z . 513 ML RUR R AR A
AR, FRAIWE T,
*x1 519F5
Tab.1 Primer sequences
MR FHI(5—-3") TP /bp
TLR4 iE [ GCCACATGTCAGGCCTTATG 123
JZ 15 TTGGTTGAAATGCCCACCTG
p38 1E [ CTCATTAACAGGATGCCAAGC 173
JZ 18] CTTGGGCCGCTGTAATTCTC
JNK iE [ GGCAGCGTCTCTGTTACTCA 20
S CAGCGAACGGCAACAGAAAA
AP-1 IE GCTGAGCCTACAGATGAACT 173
215 GGCAGGATACCCAAACAAAC
ERK1 i [ TCAACACCACCTGCGACCT 22
S CGTAGCCACCTGCGACCT
GAPDH IETH TTCCACCCATGGCAAATTCC 169

JLI] ATCTCGCTCCTGGAAGATGG
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2.7 Western blot 3% # | 'B-28 22 TLR4/MAPK i@ 3%
X EERL  FHLUIN RIPA R R 1T 2467,
12 000 r/min &.L> 15 min JEEFIHLEEN, A
5xSDS-PAGE & 1 _FFEGEvhif, WK 15 min
AT M, AL SDS-PAGE #E i I #E £L
N, EPK, BEIE, n—3¥t TLR4 (1 :1500) ., p38
(1:2000), JNK (1:2500), ERKI (1 :2000)
AP-1 (1:1500) & GAPDH (1 :2000) 4 C%
M PEshiFH 7%, TBST 0k 3 K, JA HRP #rid
4T (1:20000) E|MFE 2 h, HH ECL &k
JAM ST R, Wi s RO RIR R G40 R
fE, ffH Image J BRAEHEAT IR 5347
2.8 %itF oM KM GraphPad Prism 9. 0 3K 4
HEATALEE, THRGOR DI B A i 22 (32s) FR,
] LA AR A IE A A R BRI R 22000, A
HIES MR HAES RS, P<0.05 HER

AGHERE L,
3 &R

3.1 MR xF MRL/Ipr > 5B 2028 9% 22 3 4L

##em  HE Qe iz, BORVZH ot B s i T 4 i
BN A R G RN R, EA T
YA TR T EENENL B T 4% ) S AL RR Je A A
MR A | R R RN JR S, I AR AR
Wb, ULIE 1, PAS YR, AL H B Y
FEC RS JE AN AL 2 AR 1 gL B 5 4%
I ZH TR S P 20 G R SRR R A Al i, B H
oAb, JWLE 2, Masson e fa /s, AU
/NERTBANIALAE s 1 PR (8 2T AR fb R R B, R
MO, EB H IERPERE AL a5 7
SRR JEA AT ARG I R R A %, TR e
HAYAIE I T, W 3,

3.2 MR 2 MRL/ Ipr s B AR AR R4 H
%ra  IESTREESIR BR, XTSIk R A
MR ZREMRIE, &R KEAS, 7] W% B
BRI R 5 BITRL B /NER 2RI RT DL SO Y
MIUTRR, PERERE ZR AN MG A= S G 225 Ini{ge gt
WG 7 £ R A RN IR JE AN B /INER R I DX F T 0%
Yy OURR TN 3R A MG A e B 2 ek 2, DLIRT 4

I REFTELFRE/NERR RN L s BN A A 2

1 FENMRE

A4 HE 8 (x400)

Fig.1 HE staining of kidney tissue of mice in each group (x400)

e B AR R HTH R
B2 FHNREHLZPASHE (x400)

Fig. 2 PAS staining in renal tissue of mice in each group ( x400)
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VI S L T S R
B3 FHNREHA Masson £ (x400)

Fig.3 Masson staining of renal tissue of mice in each group ( x400)

T L EFTEER N R I Z S YIRS 2
B4 HHNREHABMSGEHRE

Fig. 4 Ultrastructure of renal tissue of mice in each group

3.3 MK 2 MRL lpr b SUCB D #kE s, R
FRARFS AR RBREFENT R WK 2 PR,
EX IR b, BORUZH B/ NBRIE | I A RE JE R
SRR R TIE (P<0.01) ; SHEAIA L,

{2 B 45 R L RITR SRR A B/ NBRVEY | I
BEJE B VE 4 F 2 2 il & R BEAIL (P<0.05, P<
0.01), Hrpfamug s i hwedl TR 5k e
PAAHY

x2 J[ANMRBMKTES, IERZFETFSMERMEELE (x5, n=8)

Tab.2 Comparison of glomerular score, perivascular score and foot process fusion rate of mice in each group(x+s, n=8)

4151 B /NERTTESY/ 4% I BE JE B 43/ 4% JEGERE /%

R ZH 0.26x0. 08 0. 30+0. 06 11.20+2. 57
HEAIZ 2.98+0.32* 2.40+0. 69 ™ 78.20%5. 07 **
R N2 B AR £ 2 1. 86£0. 31* 1. 60£0. 70* 65.30+3. 83*
TR L% B Ty e 1. 44+0. 19% 1. 40+0. 52 48.50+1. 90"
AR NG B 7 v 7R 2 1.55+0. 16* 1. 70+0. 67* 51.40x3. 37"
wemd 1.21£0. 20* 1. 10£0. 57* 45.50+3. 89**

. SXRAE, * P<0.01; SR, *P<0.05,%P<0.01,
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3.4 R 5 sF MRL lpr /s B 4142 1gG F= C3
AR Hw WE S5 B, STRRAUE NER /N IE
W ORCERIEMT, 1eG A C3 HTEEA BT, 5 X

1, IgG A1 C3 YA I (P<0.01); SARIA
B, fRGEE T A R A AR JE AL B/ NEROE AR
INETIRE TEH, 1gG 1 C3 YURR A A [F) 72 B 2%

HIE, BRI F/NERP L 1gG BRI . HIHUR fi# (P<0.05, P<0.01),

AR MY, C3 R i 6 40 104 BE R &R IR DX T

W SXFIRAL AL, P<0.01; SHOBIA S, * P<0. 05, P<0. 01,
E5 £ANRSHER IgG F CIMARER (%400, X+s, n=8)

Fig. 5 Deposition of IgG and C3 in renal tissue of mice in each group (x400, x+s, n=8)
SR ZH PR, AL B T 4% ) e AN JE AN
YU TLR4, p38., JNK Fikl, PHMEAS S 2010
b P AN B O rh R 2 SRR D B R

3.5 A& % sF MRL/Ipr > S5 4142 TLR4,
p38 Fe INK Fal & ik 69 %wm WK 6 fin, S5X
s, AT 2 TLR4, p38., JNK ik
i, PHPEARS 5 7E B /K R R XA ] 5T o

Be RANREHALTLR4, p38 F1 JNK EHFRIALLER (LEAK, x400)
Fig. 6 Comparison of TLR4, p38 and JNK protein expressions in renal tissue of mice in each group

( Immunohistochemistry, x400)

0.01); SBIAIZE AL, flRIGLE 7 450 i 4 Fnik
JE P4 B 4 40 TLR4A . p38. JNK. ERK1 F1 AP-1
mRNA FRikFE(L (P<0.01),

3.6 M E 2 MRL/lpr /s 5UB 4148 TLR4
p38. JNK. ERK1 #2 AP-1 mRNA & ik 45 %a 1
L3P, SXREA e, BRALAE 440 TLRA
p38. JNK. ERK1 Fll AP-1 mRNA ik THE (P<
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xR3 BAMNREHE TLR4, p38, JNK, ERK1 71 AP-1 mRNA FRiAtbE (x+s, n=8)
Tab.3 Comparison of mRNA expressions of TLR4, p38, JNK, ERK1 and AP-1 in renal tissue of mice in each group (xzs,

n=8§)
21 51 TLRA p38 JNK ERK1 AP-1

ot HR 4 1. 00+0. 08 1.0120. 12 1. 000. 03 1.01+0. 19 1. 00£0. 09
BRI 2 2.89+0.23* 2.68+0.19™ 2.70+0. 13 2.70+0. 13 ** 2.23£0.21"
ARG AR i 2 2. 110. 13* 2. 06+0. 08* 2. 02+0. 06* 2.08+0. 22% 1.75+0. 11%
{E N2 B Dy vh R 1. 420, 24% 1. 47+0. 25% 1.53+0. 12% 1.57+0. 21" 1. 1920. 06"
TR N2 B 7 v 7R 1. 55+0. 32% 1. 65+0. 18* 1.57+0. 21% 1. 56+0. 20* 1.32+0. 15*
AR /N 1. 49+0. 24* 1. 52+0. 08* 1. 54+0. 13* 1.58+0. 17%# 1.23+0. 16*

. SRR LLE, * P<0.01; SR HLE, *# P<0. 01,
3.7 MR B AP MRL/lpr > & B 48 4% TLR4
p38. JNK. ERKI1 #= AP-1 & & &k w9 %m WK
7. F 4 PR, SXTIEY R, B A8
TLR4. p38. JNK. ERKI Fl AP-1 % H %5 T
(P<0.01); SEARIA LA, fRMEEE 7, i)
EHMEE AT 412 TLR4, p38. JNK, ERKI
HAP-1 H HRIAREK (P<0.01),

4 itig

SLE J&—Fj 5 Jou 1 Ak i 28 v i S X, Hos
BN BAS ,  H A ISR, DA e
TH R E B E M ET, SLE 51 M #E, W
TRIEPEE A, RICVEAIR, MIRSFIER . A B

T ANXTHRA, B BRI, C~E 2 A R4 o B O %

i AR, FOMIREML,

E7 &RAMNREHLE TLR4, p38, JNK, ERKI1 0
AP-1 EALKTHE

Fig.7 Protein bands of TLR4, p38, JNK, ERK1 and

AP-1 in renal tissue of mice in each group

F4 BANRSEL TLR4, p38, JNK, ERK1 #1 AP-1 EARILLLE (x+s, n=8)
Tab.4 Comparison of protein expressions of TLR4, p38, JNK, ERK1 and AP-1 in renal tissue of mice in each group

(xxs, n=8)
ZH 5 TLR4 p38 JNK ERK1 AP-1
it HE 20 0. 14x0. 01 0. 1620. 03 0.24=0. 01 0.2320. 04 0.2520. 07
FRRIZ] 0.95+0. 06 ** 0.91=0. 08 ** 0. 96+0. 08 ** 1. 0720. 05 ** 1. 05+0. 03 **
A N2 B IR o 4 0.75+0. 03* 0. 68=0. 04* 0.76+0. 11 0.90=0. 10 0.90=0. 11
{E N2 B D7 b R R 0.35+0. 04" 0.31+0. 03" 0. 42+0. 02* 0. 40+0. 04** 0. 55+0. 09"
ARG 7 v ) k2 0. 58+0. 06" 0. 54+0.01* 0. 58+0. 03* 0. 63+0. 03* 0.73+0. 10"
el 0. 46x0. 03" 0. 44=0. 01" 0. 48=0. 03" 0. 47+0. 06" 0. 65=0. 07"
TSI, P<0.01; SR L, *P<0.05,% P<0.01,
LR, RIEMEE SR 5 A R ROE . e AMEIMEIENE E T

PEL A PIDURR T W ST AR5 fiicd 3 14 DA
SR, TR A0 92 R A A DR 1 14 77 A e
SE SN AR B R AR T BE B AT AR T
CEHRHTE” BB Sk, HELOIRHLY “ASHEE
PRSET, MV T R A, BAEE BRI, KA
PR, ERBURA R, FRA RN PANARE, 5
AR, MRERIE, MRS EMLIR , IR S
WEEH IR, AR EET SLE “AREIRE” 1Y
FBLAE R, PL R SRR s N,
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B /NERIEAY | I BE R BP0 A SR Al 2R, iR
BE TG A1 C3 WA, B0 B

TLR {5538 % 5 % 16 (L 7E SLE & ML o %
PR Hm g R S P VA R R e B
GY, KSR [ A s BT R KR
KH BN B eG4k, AL SLE fiE a1
Or PR TLR4 B MR B2 14, 7 SLE
Hh 3 S TR AR A S 5 B D R 56 43 AR
IR S B [ A G T BFST R BT, SLE M
47T I B A L 5 5 e 2 L R R 2 bR 20 i
I TLR4 £k B E &Y . 78 MRL/Ipr N,
WL AP 6l TLR4 Rk, A7 R4 i R A K+ K
S TLR4 il k& — R A R R (R S AE S, s
MAPK %k, #EmlE SR HN T AR, 5% AP-1
ek, IERGE SR R T ilh, B BREEE: 9 i Rk
FOREPY | p38 MAPK il i 4 55 TGF-B1 X il £ 4k 4
MBI LT AR, AR BEET 2 e 8 A R, i
B ] R 44 INK E B RR AL o-Jun b IRE
A nephrin 2 R 25, IR FLRR 4544,
SHEEARY

AT 5T 45 W, g 9% B Oy T AT R AR
TLR4, p38. JNK. ERKI, AP-1 mRNA FI7& |4 3%
ik, TLR4 fENE BRI 24k, AR TR0 J5
TRASEAY TR, 24 TLR4 RSN IR 2 s, it i
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