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AE, BAEHER, ERERAZ. FTRER, ¥LE2BRIGKREX. MPAEESET AMEEBEE IR EIVE
B, BIRATH. HREI p38 LHEFELEEHEE (p38MAPK) | HHEKEF-p1/Smad (TGF-B1/Smad) .
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Research progress on signaling pathways related to chronic glomerulonephritis
and their regulation by traditional Chinese medicine

LI Guang, ZHAI Wensheng™

(Pediatric Hospital, The First Affiliated Hospital of Henan University of Chinese Medicine, School of Pediatrics, Henan University of Chinese
Medicine, Zhengzhou 450000, China)

Abstract  Chronic glomerulonephritis (CGN) is an immune-mediated inflammatory disorder primarily affecting the
glomeruli, arising from diverse etiologies. The disease follows a progressive course, with relentless deterioration of renal
function ultimately culminating in uremia. Western medical management focuses primarily on symptomatic control, including
blood pressure regulation, proteinuria reduction, and improvement of renal microcirculation. While these interventions can
alleviate symptoms, they are often associated with considerable adverse effects and limited efficacy, failing to fully address
clinical requirements. In contrast, integrative treatment combining traditional Chinese medicine (TCM) with Western
medicine not only effectively mitigates adverse effects but also enhances therapeutic outcomes.Studies have demonstrated that
multiple critical signaling pathways play pivotal roles in the pathogenesis of CGN, including p38 mitogen-activated protein
kinase (p38MAPK), transforming growth factor-p1/Smad (TGF-B1/Smad), Toll-like receptor 4/myeloid differentiation
primary response protein 88/nuclear factor-kB (TLR4/MyD88/NF-kB), lipopolysaccharide-binding protein/cluster of
differentiation 14/FBJ murine osteosarcoma viral oncogene homolog (LBP/CD14/FOS), and monocyte chemoattractant
protein-1/CC chemokine receptor 2 (MCP-1/CCR2). TCM exerts its therapeutic effects through multi-target, multi-pathway
integrative modulation, intervening in the aberrant activation of these key signaling pathways to produce significant anti-
inflammatory, antioxidant, anti-fibrotic, and local microcirculatory improvement effects. Given the extensive pharmacological
actions of TCM, integrative Chinese and Western medicine therapy has demonstrated favorable safety profiles and excellent
tolerability in clinical practice, gradually emerging as an essential component of modern therapeutic systems.
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&P /NBR'E % (chronic glomerulonephritis, CGN) & —#HERKEaE, HIAATE, A A FAEE
BWESR MPR S I AN AT M B D REUGR B BN ER R S A AE N IR R IR 2, RERE
FEE, WK HZ AT AR, BRIl JCB R B SORER, 2 5 BRI e i L R
A2, 25 K e LE 070 A B St A 3BT, T RE S SRR S ThRe A /e N I & JF R E, X
) A= i f R ™ B B, Rk, FHRIEN A RRIT A, W T AESE CGN R 1 3 RN
BENTEECEE, WEFIET VR EEH ., RS R EA N, R FEE. FEm
TR0 S % 25 0 SR IRE . B DO RE 2R M IR AN RN, 8 43 B IR A AR T UR AR BT 245 B
U, BT A R T

181 B NERE RAEP P BIEXT RO 4, EERZE KM o “MR” - “HER” . “ER
SuWs . HORNLUAR BRSO, AR AN M. BT, nTHAMNEOSE. i alE SR TG
PRSE KR AR FRI . PRSI EY. AR S ATEOR, MR AEIE . B B 5TIE
Bl PR AVRYT CON Al A GE TG « I JE R SE. CGN #8409 R A, R 993 ML) v 75 U
ANTRIFE, HATA N, CGN 5 Z Al fuse bt ARG e tE B IE R B A G, HORBALEI R 2, W EEZA
J5 T A BAE A o AR R ENLE T, AR RN T RS AR AR TR E R
RS BAZAN IR, LR RN R AEAN R, SRS EEA, WSS Nk
REBR (U100, ghAah, AR E D W Bk R . K IR SR sl s, Rt e
ANERTEAL I R 12, R 257597 CGN BA ZH A, 22K THLE], MR ilay. bk, it
Al PUEF 4L S Amdgn i A TR RS, IR RO HES AR B R N, MR R
BRI TT &

1 CGNHBXE5@EiE

1.1 p38MAPK {5EiEI&5 CGN

2 2 E IR AL R A (mitogen-activated protein kinase, MAPK) & — 5 7E 4 o 37 i sk &b 5 3 T
BEBOE M AR R, B =GB N (MAP3K-MAP2K-MAPK) 2 5 il 4% 55 . S AL B
T AW 2 R AR 2 R o T AL G A1 M AME S R T BB Cextracellular signal-
regulated kinase, ERK) . Jun N-K#ii##§ (c-Jun N-terminal kinase, JNK) F1 p38 2224 J5i ik 1k 2 1114
i (p38 mitogen-activated protein kinase, p38MAPK) =A%, HH p38 F a. B y. & VUFHE
R, AR gL B A AREZ T, BEFEERY, p38MAPK 75 s B S0 B 4 1 N Bk
W, HETBEER AL NS EE O, T SORE N A RS TR TSR R AR, 7R B R R 4 E AR
19]

P3BMAPK 15 5 % 3 1 % 1 IO 78 O [ N rp ke A5 B AR ) . A B 7 3 e 2 A 0 R AL
P38MAPK MR IEGHL, VAl p38MAPK JHERTE 77 BIA[F KRB /NEREF 5 535 5 4 23 09305 1
o, ZE KW, p38MAPK fEE/NER. /NG KAV AP s, R R A R AiE . BN
E LR AN SR I R A e B N, RS B ThRe AR . A ROKE DU I B AR (an
R AR . IRFERNTE] T 2R ) VI OC . R p38MAPK EEELE B /NERE R Ak AR R e rh A 2
WEAEH, FTRERCNIRTT T PRI A
1.2 TGF-B1/Smad {55185 CGN

ALK - (transforming growth factor-beta, TGF-B) & —SEEIMMEA T, FKIRM A%
k334, GREEUER. MHR. BRASKEREAS, Had | 8 (TBRIVALKs) Al 114 (TBRID %
WG S, SE5REMREGE. b BT AL AN EL R Ay E SRR, TGR-p REHA
FE=FWA (TGF-Bl. TGF-B2. TGF-p3) 22, HAE 545 F il Smad BB FkL G214
J5 %S TPRI Bl 1k, 0% T R-Smad (f1 Smad2. Smad3) , J5# 5 Smad4 & & Wit N4 i
%, MEREEA. &aHAEKE -4 QIR Rk . s, 6% Smad (Smad6 .
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Smad7) nIl it 5 G 45 & 52 AR BB Smad B AR, Rl AT ZOE B, TP 4T 40 AR
TGF-B1 & 'F 4 4efb k% s R 7, EE@ESEEE Smad 5 50K IE S EMRBIEIEE. 7E5%E
RZAF, Smad2 M1 Smad3 #% 2 3F #%, mHHITE Smad7 MRz K & A B & B kb . B TGF-
Bl Ak, I 5k 1. B HI0E 3 1h 2 7= W 55 1 vl e o 4 6 BRI B0 Smad JE S, FES
MAPK . # A -T--«B (nuclear factor-kappa B, NF-kB) %5l %42 B 4% % 5 fl£F 4 (b itk . W &8
R4 Smad3 (R iEE A 445 %5E, Smad2 1 Smad7 HAGR1ER, Smadd Wk HAL 4440 550 %
MEIEE . kAL, TGF-B1/Smad3 & Al @ id i #% miRNA KEME G HFHG. 2L, ¥H TGF-
Bl/smad3 @K%, JLH ZiET Smad7 F: K AR R A ¢ miIRNA, 1] R8N B 500 A 9T 3 A 80K
B
1.3 TLR4/MyD88/NF-kB {52815 CGN

Toll #5321k C(toll-like receptors, TLRs) & —2K | MEHEH, ANFKIEF 13 # (TLR1-
TLR13) , FE R A <4 F#i:0 (pathogen-associated molecular patterns, PAMPs) , 7EJGR4
985 I B PR B s A R OCHEE R . o, TLR4A FrmMEiR A 208, 0T 5 Sk & A BE R 1 w)
2% I %% 1 88 (myeloid differentiation primary response 88, MyD88) i NF-«xB i, iS¢ KK
T, M IRAE R -0 (tumor necrosis factor-alpha, TNF-a) . A4/ 2-1p Cinterleukin-1 beta,
IL-1B) BB M TSR (reactive oxygen species, ROS) Ak, 5 R4S ik ;i 25281, MyD88
I H Toll A4/ & -1 2R R VE 45 #3 Ctoll/interleukin-1 receptor, TIR) ZE#)i8 5 TLRs 454,

W PE TSR S A A K -1 2 A <B4l 4 Cinterleukin-1 receptor-associated kinase 4, IRAK4)

MEEH, M3 ESES, EAREAE. RERF4EL P RAFRERZEEH. PFRRHEY, TLRs EER
1A T IOR G0 M . 4 RO bk C 4 e S e AR, AT N R A S R e A SR IA .

TLR2. TLR4 il TLRO 7£ 5 /N 0] T 41 4 A F W 1 28R, $27~ TLR4/MyD88/NF-xB 15 5 Hi /& &
R 28 RE 5 4 il i R rp B R (B8, AR Z, p38MAPK {55 lig 5 i%id 2 B E M A& —
—p38MAPK 7T NF-xB L, ml@id#imeik kB #8F (IkB Kinase, IKK) {23 NF-xB iHtk: &
2, il p38MAPK 1] . 2 K| 55 NF-xB {5 5B, Kk, TLR4/MyD88/NF-«B %5 p38MAPK i % T ik
PR A 2%, e [EDRE AR 15 JO0E I . 5 R N A . AR BE RE S AL RIA T 40 TNF-a. IL-1B [ —4&
MRS 7, EATE RRE R B E AR, fE CGN A A EEAEM.

WANG Z5B3H 4R 4h % 35 HK-2 4000, #4817 TLR4/MyD88/NF-«xB 15 5 il B 76 36 5 77 (g /i)
PRI R NE B R A A R A AL . g R R, B R R EOE S S E s, ERRER
F TNF-o. IL-1B. IL-6 3Rk, FF{2iE caspase MKt I4H M H T A%, SO MO0 o = s 7 FHL BB 5%
UUER TLR4 58 NF-xB Jr&, LR KAEMP TR E N, 40105882 M. % TLR4/MyD88/NF-xB
10 S A 5 7 I B B0 v R A SR A AR A, AT RE BRI 7 6 X B TR R I A A A
1.4 LBP/CD14/FOS {£51&#&5 CGN

fle Z W4 & % A (lipopolysaccharide binding protein, LBP) J@ I AMMI K NEH, 2 TEL
9 60 kDa, AR bR 40 A IR i i —FBE R E, 2K 456 NMEIEIRR . IR 2 hE
(lipopolysaccharide, LPS) 2% = REAVEREMIN R, (FNHMMEER FE N5y, ERRG TR k%
HEMEH ., /L #E 14 Ccluster of differentiation 14, CD14) J&— ik T B K%/ B Wk 21 o 5 THI 1) 40 28
F, 8 TR 2 R S ik R B, R JERIBCN, b ) LBP IR RE T . LBP R iz
hie, Refrm Mgl & LPS, IRk HfLiss CD14, MM LPS/LBP/ICD14 = i B &4, JEshiE4l
L A5 5 5 IR, 53 ORI A G R R XS EEAAHE TNF-a. IL-1. IL-6
&, P EIE S RIER N . LBP i i LPS-LBP-sCD14 £ &1EH T TLR, 3% T i NF-«B
I MAPK {55, b MAPK % INK FI p38MAPK 1 48 JiE [ N Fp S S8 FH P81, INK SRR
SAPK, & MAPK (M EZE S, S 5ARMNE. R L RESZ M AERRE IS RE; p38 [FFEEMN
PRS0 R R, AN SORT R T R R 4 R A RO, S SR T S 2 R AOER A U IL-
1. IL-6. IL-8. IL-12. TNF-a Ml IFN-y )R IE 5B B 51 RORLAH Mtk . =6 20 i /8 3 07 PR 19
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R B2 2 2 0 2 R S B BT, A% INK AT p38 (3 1 ol 4 5 MAPK 3 B GE, MM
TR A SN, BN AT R 4% Va9 I L S BT
1.5 MCP-1/CCR2 {=5i&#&5 CGN

B Y0 a4 B -1 (monocyte chemoattractant protein-1, MCP-1) X AEFR N4k R T-Hicfk 2 (C-
C motif ligand 2, CCL2) , R —FEZEXRMRET, RAHIFHAZMMNERRESE. FiN&TH
M ThEeRe, Ml e Tk I RE R 38 0, s R 5k R & N 2 K -1 (endothelin-1, ET-1) /KF L7t
i, AIERE MCP-1 [k, MCP-1 @it 5H 5214k CC LA T 521k 2 (CC-chemokine receptor 2,
CCR2) %, Nt FZ MMM a5 I RIEFAE ML, S5 RMRGERNPKES K.

RAENE B AL A F, Rt RAERNSE T IRt e p i BN . iR,
MCP-1/CCR2 il il 3% CCR2 FHMER AL . EWEANN. A4 2 IR 40 it e B T 4 40 i 2 451405 0 o
TE B IE 90 R0 T YE A0 B b R AR AZ O B . R 20 B A BB T BT 4R B B v gt fa (1 il Ak, (H
HooT e an i A S S 0E R s T A MR U LR I 5 & 3 39 C(breast regression protein-39, BRP-39)
DT B B S E R 40, 25 B, MCP-1/CCR2 #li2 B £F AL E R vh i s B S WL 2 —, Bf
TEAE BRI R T A E

2 HFEATHMEXESERIGTT CGN

2.1 FZ5TFI p38MAPK {SSiBE&IATT CGN

HAFEZHRIBITERAGKRER T, B5HK. £, XL, Fair. #5. FEES .
Zs 2 SRR ST R T 28 SRR X B 2 25 S0 CGN K BRI T /R i & e 6F TGF-B1/p38SMAPK {55
g, Ho¥ SD KR A A, R, FABA. ARSI R A S SRR Z &
w4, EBESHNETARAGYTH, SRER: BAAKKR 24 h JREA. MAgKFEEFE, M@
EAEARK, SHLS I S M TGF-pl. p38MAPK Fiks i, SHAIAAME, FAMHS
A FHAERT A K 3 S AR . mRlEA e B 5 NEE Lk ik, Hhlafledyoint, B
HEURBLI I, TGF-p1 1l p38MAPK & 1K mRNA RiEAEZE Fl. MR\ &ESFEHEIT
CGN HIHLHI 7T e 5 40%] TGF-B1/p38MAPK 15 5 i I8 A 5 1 R [ S % .

X E AR S S T R 2% 25 B 2 . oy TR ISR, RGRTT T R SRS IT I8 N ER B R
FIVE ML BB AR R AT BRI TR R MO IR, e 17 AN FEEEM RS (o
ZRER. REAREEER A, KEERHB. WEBS) , MINHAEH S 568 4, FE518 M Nk
B R MR AT SRS 112 DRSNS . GO 5 KEGG FHEMIENY, XMW AFEEET
PI3K/Akt. MAPK F1 TNF 5{5 5%, O R4 Aktl, ESRL. MMP-9 Al IL-2. 43 X250 1E
TR A% O S B RIS &R 7] S sei it — B urst, B BEE ST B35 BGE B % OKR
B —RORESAE Thiae, FBIERIRER. ACR. MALE &R EZEKF, HTFHEHLAF TNF-o. IL-6. IL-
1B & RAEH T S Aktl. ESR1. MMP-9. IL-2 (&KL (P<0.05, P<0.001) . ZHRFEH], BHRIE
SBGEEZ R AL ZEB D EEE PISK/IAKt. MAPK AR AEAI GRS, KIEHLR N 547
ERL, FCIE IR RS2 4 T R 224k 5

SRR B AT IS B (asiaticoside, AS) i ¥ KB NS (rat sarcoma, Ras) /
20 4MME S T I Cextracellular signal regulated kinase, ERK) /MAPK {5 5 i % X} 28 48 A= 1 15 /1
BRYEF 5 KB AE S B A AL B RE M o SR o R I S B v L N ER T A KRB, IR NIRRT
R, BRI, AS K/EFIEA K AS Sl B G H AR = (Ras/ERK/MAPK @ B IE D 4. 45
SR, SHEBAME, EHE AS BERFK 24 h JREA. B/NBRAMFE TR UL AR R 20K T,
oS A S B A A, (RIS Rl R A SO (T R R A B A . BRI T D) A 2ORE R
(1L-18. IL-1B+ TNF-a) FJf; Western blot iE5: AS ml &2 FHEFHAH Ras F£IA K ERKL/2,
MAPK [ BRAL K F, M & FER AT 0 AS MR IEH. 457K, AS i #i il
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Ras/ERK/MAPK {5 ‘F il %, A &M CGN K5I 2 0 i B 5 5840 BB 4, A K3 B R 1ER .
2.2 FZGFFE TGF-p/Smad (5 E1EE&ATT CGN

2RI N S B RS Rl R 2GR T R, AR AR S DS T R I A 1 3R R RO 40 i
Fo AWy B-4% S BRSO EAE OB ). M R ATIE AL PISK/AKE JE BT
HENE BT, JREOE R T B2 MR 2/ 4L ER A A -1 (nuclear factor erythroid 2-
related factor 2/heme oxygenase-1, Nrf2/HO-1) JEMIIHIELIET:, MM S #Hi46; LEB A HTE
WEAH A ML/M2 edk, FEAIK TNF-a AT IL-1B K-F, SRARE4UMIR T, IOk i m mops 2 FE k-1 AR
R, SCEEAYEN; B-A SRS REE RE, HAPUAIER 58 B0 AT o i B R b
R A PR IR A 4 BN, PRI IS p M. Xl 3L FEH T 2 4B WMH K
S, AILH 2 AT AL .

TN T8 25 AOTRIE 5 47 F 1 2 B A 1 R I 4% miR-339-5p 2 HLAE A TGF-B1/Smad @ X CGN
BERUK R SRR ER . R ER, BAAKRERERE .. SN EoE®. SR 7, B4
LA AL &, [FIB TGF-B1/p-Smad2/3 K1k i, miR-339-5p l Smad7 FKiA N i; i B i
WURLIE T 7T 2 2 038 EiRdRdR . i — B SRER R, ] miR-339-5p BLIHE TGF-B1 @ #% Al Hil 55 H AR 4
EH, H miR-339-5p AJ EL#ZEE A% TGF-B1 ik, MO B4R ik ol geid it Fid miR-339-5p
) TGF-p1/Smad B B BTG, W B H ML 4ik, NiZ 5 iR T BT R IR AL T HL SR
2.3 HZGFFH TLR4/MyD88/NF-«xB {SE218E&;47F CGN

s g S IR 5 /N 0 %38 1 1 45 TLR4/MyD88/NF-xB {5 538 i %f CGN [I/E L. it LPS
FEFH RAW264.7 /N R A B0 21 B 28 i A5 R R N IR B 41 g 28 SEAE 7Y, R A ELISA. Western blot.
TP AW AR S MTT S F B, KN E RH TR EFK LPS 31 RAW264.7 4 -5+
TNF-a. IL-6 f& IL-18 &R M FRIERIA, [FIB 52 R4 TLR4. MyD88 K% NF-xB & [ 1
ik, KESMS L E LR B ERNERZN LREAREEGHEER. A, NERZ T
LI 20 i P 5 A 3 7 O AR R S 293 4 ifE Chuman embryonic kidney 293, HEK293) 4 i 1% 1
050 R ot ' B T R 25 4 9 B PO 384 I g 38 588, ELYE 10% 1 90% 4% {4 55 7 rh /N iz T 4 3 PRI
HEK293 4iff % fiEf A vh TLR4. MyD88 K#% N NF-«xB R AMIFRIEL, KM F TNF-o. IL-6 Al
IL-1p S B EZFH K. 2 Bk, ANERBA LPS 551 E W40 i A2 HEK293 40 il 4 i A B i
ZRINEIER . HPr LA fE S 4% TLRA/MyD88/NF-xB {5 518 % 5% .

Se 75 S I 7 LPS i S0 CGN KRB, R /NT iz % B W 28 9 45343 (0 i Je S
SEREIR, BAMAKREHSHBIA R R MR BRI A . BNEY kSR, JEEE
R T IL-1B+ TNF-a. I1L-6 A1 IL-8 K- Ftm Pt KK+ IL-4 FF%; [FIRf, TLR4/MyD88/NF-kB {5
SEBAM RS TEEEAM mRNA KFEEE B &Rz T 5 E s ERREAEL, K
RRE R F K, FEANHNIZE o s 0 R BOE . RIS % vl seiE it 4% TLR4/MyD88/NF-xB i
PEEMR LPS BRI %, BABEMNBITIEN.

K i S @ I T SRR N ZE AL CGN R R AL, R /ANE @G T EH R HALH . 4R E
7N, BEAL A OK RS B BB T A A . B A S HE AR R RORE N T kAT, [AIE TLR4/MyD88/NF-xB
GBS T ERE; MANE R TG, LHEd. mAEA, FIhekERSEE, RERTKETR
B, AR, TLR4A. MyD88 . NF-xB p65 HIRIEEE TiH. £W/NE iz A Rz
TLR4/MyD88/NF-«B i i #I ] 28 i ) B, - AT R 55 I R4 VE A, LA T L TRl R B FH AN 1

Py &7 S OV 5% S W 1 2T 2 B %o 18 e B 98 K BRU ' T i B A8E S B2 ) B2 e e 5 TLRs/MyD88
EEHEBIIKR. KA SD KBRS RS, oA, BAAE KK, @RS T LR
Wi i H. @R ExR, SBAMt, BEEARRKESD. VL. CD8*. ICAM-1. TGF-B1. IL-
6 /KF & TLR2. TLR4. MyD88 HEHKEEEFE, MKKEE. CD3*. CD4* [ CD4*/CD8*LL1H &
ks @887 ORI TIE, THERANELH, LR REREYEENRE, RINE ek
8. T ET R T IR . RYERFAKCE N, R TLR2, TLR4 fil MyD88 & Rk 1)
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WA . S5 RERY], ST LRI REA A2 R RO R DR e ek i, HL AL AT fE
5 H A% TLRs/MyD88 {5 5 il i« I8 JONE S B 3 DI AH 5%

-

2.4 ™HZ5FFh LBP/CD14/FOS (E2@&45T CGN

W R BIRARE K G R S e, S IR R RN T “CBE. B T, LT
ClEPRARE . WS BRI EIBY R EIRIE S R, MhelH VR R, H RS, B
B mili . FEUC. AFR. Ak EME A BEA R IG RS 5B, 255 05 5 B i i Sy i
FiFE S CON K RBAL, R & i Bk %) LBP/CD14/FOS {5 Sl g I 5om . 45 B8R, RN
POEURL AT 5 3 R T ThREFRE AR, PRAR 24 h JRE A MIELE R R REOKF, R A 0
LBP. CD14. JNK J& P38 ) mRNA Fl& H R KL, %[5 58 8% 0 7 5 8o . R R HEVE ik
WKL AT B JE I 1 75 LBP/CD14/FOS 18 #% Ik 4% 98 i I B AL N, RIEE IERER, AHIEKRIAST
CGN &4t 7 HIe T HF.
2.5 ™ZFFh MCP-1/CCR2 {5 218I&4fr CGN

3 v 4 154038 i wF 9 BH B 74k 4 1L 3 (A 2 1 (cationic bovine serum albumin, C-BSA)% S/ CGN
KBS, il TIRE® (pachymic acid, PA) 75 MCP-1/CCR2 {5 5 il i X 48 i ) M [F 52 o 5
o HARE X4l . CGN 4. PA 41 (10 mg/kg) . GWO0742 41 (0.3 mg/kg) Hl PA+GW0742 4.
MR AFEIRE A MAULE. JRER. PR EIER R, SHIURBERG, 1gG A1 C3 K F, LK
MCP-1 f1 CCR2 [) mRNA FIEARIE. 458 E/R, CGN A XREFHLBMLEE, RIERTF MCP-
1/CCR2 FiEHM, PUEALIBFRFEAT. PA KEFERT R 2 38X se by, 1 GWO0742 M55 PA (1) sE 1
. BF5cR M, PA W REELE N MCP-1/CCR2 {5 5 it B 4 28 hE Je N AN A AL N B, i3k 22/ CGN
KEE B4
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Table 1 Herbal formulae and active constituents modulate signaling pathways in the treatment of chronic glomerulonephritis
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WA FET TGF TGF-B11. p38MAPK?!. TGF-B1|. p38MAPK 4]

2 . ; mRNA| ] 85 S

Yigi Lishi CGN KR CON rats PUDSSMAP " TGF-p11, p38MAPK 1, TGF-B 11, p38MAPK Inhibit inflammatory response

Decoction protein | , mMRNA |

B B TNF-a, IL-6, IL-1B Jz Aktl, ESR1, MMP-9, IL-2

3] SD K# PI3K/Akt. MEARE] ] S8 I S

Shenkang SD rats MAPK Protein expression of TNF-a , IL-6, IL-1 B, Aktl, ESR1, Inhibit inflammatory response
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Granules inflammatory response
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