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TLR4/MAPK Signaling Pathway in Ly6C" Monocytes/Macrophages
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[ Abstract]
disease (IBD) by integrating network pharmacology with in vitro and in vivo experiments. Methods: Traditional Chinese Medicine
Systems Pharmacology Database And Analysis Platform (TCMSP), Traditional Chinese Medicine Integrated Database (TCMID)
Database were used to obtain the active component targets of Zingiberis Rhizoma. GeneCards was used to obtain the IBD targets.

Objective: To investigate the potential mechanisms of Zingiberis Rhizoma in treating inflammatory bowel

DAVID was used to perform Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analyses on core targets. Cytoscape 3.10.2 was used to establish the "active component-disease target-signaling pathway" interaction
network. Mice were randomly assigned to control, model, and Zingiberis Rhizoma (400 mg-kg"') groups. An IBD model was
induced via dextran sulfate sodium (DSS). The colonic tissue was collected post-treatment to assess histology, expression of Ly6C"
monocytes/macrophages, and mRNA levels of Toll-like receptor 4 (TLR4) , and inflammatory cytokines. The effect of Zingiberis
Rhizoma aqueous extract on RAW264.7 cell viability was evaluated. Furthermore, the effects of the extract at 100, 10, and
1 mg-L" on LPS-induced differentiation of RAW264.7 cells into Ly6C" monocytes/macrophages, mRNA levels of TLR4 and
inflammatory cytokines, and protein levels of factors in the TLR4/mitogen-activated protein kinase (MAPK) signaling pathway.
Results: A total of 241 targets were identified for Zingiberis Rhizoma and 6 787 for IBD, with 122 shared targets among Zingiberis
Rhizoma, ulcerative colitis (UC) , and Crohn's disease (CD). The enrichment analyses yielded 297 GO terms and 88 KEGG
pathways. Associations were noted between Zingiberis Rhizoma's active component targets and IBD targets. /n vivo experiments:
Compared with the control group, the model group showed decreased body weight and disease activity index (DAI) (P<0.01) ,
shortened colon length, damaged mucosal epithelium with inflammatory cell infiltration, raised pathological scores (P<0.05) ,
increased Ly6C" and Ly6C" monocytes/macrophages (P<0.05), and up-regulated mRNA levels of TLR4, TNF-«, IL-18, and IL-6
(P<0.05) and protein levels of TLR4, phosphorylated extracellular signal-regulated protein kinase 1/2 (p-ERK1/2) , and
phosphorylated p38 MAPK (p-p38 MAPK) (P<0.05). Zingiberis Rhizoma intervention reversed these changes and reduced Ly6C"
monocytes/macrophages (P<0.01). In vitro experiments: compared with the control, LPS increased the proportion and number of
Ly6C" monocytes/macrophages and mRNA levels of TLR4, TNF-«, IL-18, and IL-6 (P<0.01) and enhanced the expression of
TLR4, p-ERK1/2, and p-p38 MAPK (P<0.05). Zingiberis Rhizoma reduced Ly6C" monocytes/macrophages (P<0.05) , down-
regulated the mRNA levels of inflammatory cytokines (P<0.05) , and suppressed the TLR4/MAPK pathway (P<0.05).
Conclusion: Zingiberis Rhizoma alleviates IBD by suppressing the TLR4/ERK/p38 MAPK signaling pathway and reducing
inflammatory cytokine levels in Ly6C" monocytes/macrophages.

[Keywords] Zingiberis Rhizoma; inflaimmatory bowel disease; monocytes/macrophages; Toll-like receptor 4; mitogen-

activated protein kinase

RAE L B i (IBD) & — B LAt 07 1k 45 B R
(UC) Fi s & B (CD) o T B JE T 1 ik L&
Je Ak 0 B 38 G RE R R W R 22 LIRS IR i
I AT R A Sy SR B AE AT B o
fL R e . 3T 20 4F 2k, F [ IBD
10 g 3 L T S, RO RN K R AE 35 % DL
B9 AR P 3 0k, O ELAE 30~69 % iU i, H 3
PR R R R RE TR s T B,
THRA BBIR YT 25 W) X T AR IBD B 0 AR 22 il
T AT AR 7 BA 25

PG BEIR YT IBD 22k ] 5- FK W IR 6 25 L ¢ Jot
2% I I D A M 24 2 o s 19 30 N O ke T fEL A

ZiJa o 2k AMELR @D . G EA LR
TG AN RN/, 615 5 52 i PR &2 & 1BD J5 1
B . P EEIA N IBD & T F A7 AR it
EHEE, TRERICR T RATSE), S ZF
T 22 00 T B AR 25 k= PR R ki, T,
BN E kS A . T2 AERIG YT IBD B &
Oy —— B Mg U B2 & P IR UE 4 SE [l BH G k1R
FH U o FE 25 9 3K B ELE 1R TS R ROR . SR Y
FW T 20T DL AR UC /N B2 I 4l 8L i 4
i 40 i R 7 2K 7, 0 e R A6 T -ao(TNF-a) F
I LA Z2 -6 (IL-6) , Fo I8 4 1 43 6-22 4 13 m LA 3 2o
5 P AL R P A% I B R OGP 2(Nef2) A 21
. 67 .



315 204
2025410 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 31,No. 20
Oct. ,2025
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BE© . Toll B 3% 1A 4 (TLR4) 1 Sy — Fift 45 20 1) 32
I U T Z2 88 (LPS) I35 3006 T e i 2 Fh s
538 %, AL HE A0 A A0 R T 2 1 RS (ERKD) Al p38 2
Z4 5 AL B (p38 MAPK) %5 WAt iy 22 2L
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1.3 2 5ikH KD, W A 5L e st g
VIR A BR A 7 (45 231210, 15 % 10%) 5 i 5%
B B2 44 (DSS, A XF 4 + i & 36~50 kDa, 3 [ MP
Biomedicals 2 7 , #it 5 S0433) ; 4B I I 4% fiig v 26
i P A 0 R (i R A R R A BR A
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CST A Al ,#t 5 70768 ) ; TLR4 .ERK1/2 .p38 MAPK
Bv BE PR (b AT B R AR A AL S i R
BC03078334 . BB05126905 . BB08047081) ; i ik 1k
ERK1/2 (p-ERK1/2) | H il B -3- 8 e Wi = i
(GAPDH) . #§ 2 1k p38 MAPK (p-p38 MAPK) #i 1A
(3 HE CST & wl , #t 5 73 %l 4 9377S. 5174T,
45117T) ; fig J5 g 0 ( 3€ [/ Worthington /A &l , it =5
LS004197) ; /)N B i 2 % )t $L #4 PB-CD45 . PE/Cy7-
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( 2% [® BioLegend 7~ #l , it 5 43 %I 4 B319007,
B316177.B370929 .B393194 .B371833) .,
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Colitis”“Crohn's disease” “ky 5 £ 1a] A AH G40 45, K &
B[] Ay P 28 A o R A 2 I o s o 5 I 44 S
B 52 A HE e, 3RS IBD Y AH DG HE A5

213 UineE o S E L KR
A £ & DAVID % 38 FE (https://david. nciferf.
gov/) , FRIE W Tl o N2, 20 M 1 2236 97 IBD fr itk )
B AR (GO) Ty Be & & Mt # L 5 3L N 41 A
B4 4 (KEGG) i i# & £ 1% % . R 4§ Benjamini-
Hochberg &7 1E 7 , ¥t —1gP {H th K 2 /N X} & 4 50 #1285
WEATHER , i 18 P<0.05 A HE 4 A 20 A1 53 1%
KHEATT S AEY R ST U Ee (A Mg 55 .
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2.1.4 T2 5 IBD WY 2590 A R84 -5 06 508 A -1
SO BT A B 2.1.3 5 20 45 KEGG {5
5 [ R S B 0 3 TR T 6 Y A AR 4y b 2 L HE
MR F T B e — A A Cytoscape 3.10.2
AR A 25 ) A AR 43 - 0 A -1 S T K )
K, we R TR L F RS A
B R ER A 268 Dy 5 IBD SORH G HE 5 .

22 YLK

221 12X IBD /) U 1S 30 45 B (DAL 19 5%
Wl HEPE C5TBL/6 /N BR B HL 43y 1E W2 BRI
T2, TRHANREATES TZKED 1A, 5
25505 2% k[ 11-12], 5 K 45T 400 mg-kg' o Fifi
Ja , BRIEE A 40 BRI 2 A /N T LL 2% DSS
VWS H R ARK LR S 20 1% DSS [ H oK
UJE B R T 4 1Yk o e B 40 ), 1 22 21 /)N BRL [] )
BT 22K AW, T H 2H RN AU 40 R T AN 4 F AR
Ko R0 /N B T AR b /N BRZE MR e
A ¥ B R T WA T B A B . PE AR AR IE S
% CHER 11, DALPFE 43 = (44 BT & PF 43+ 2SR AR OF
Sy+BRmPE 4 ) /3 .

222 T X IBD /NS5 48U & 2 2 i 5
Wl RG24 I A AE /N B, ICES I AT 10%
7€ 24 h )5, K A A P HE J 64, Wil
BN LB IR B4 i AU

2.2.3 12X IBD /)R 45 W 4 2 Ly6C B 4% /B g
s KN RS S B N R & S
Wi VU 2 12 (EDTA) B D-Hank's - £ £5 % W 1 %
2 UK, HE A i DR T A RPMIT 1640 1 1k Wi i B fe
TR 37 i BLIE AL 0 B BR R O 20 mm, 3R U S AN
37°C,220 r-min",40 min. F| ] 40% % % M W It
Pl 23, i JBE URE (Percoll) 73 &5 W BB B2 75 0, B & T
7 0.5% BSA 19 8 iR £k 2% vh W (PBS) it %, L
1< 10°A™ 4t L FH ) 22 3t =X 4t B AR A I . bt 4k BH P
40~ CD45°CD11b'F4/80 Ly6C 4 fifd .

2.2.4 Real-time PCR I /)N B 45 i 2H 23 48 i [ 1
B FE BOEAESS I 4021 50~100 mg, in A 41 41 %
fE W2 1 mL il B2 250 3% Fie BRG] 6 100 B 45 S B
A RNA, JH I s 43 06 O6 B2 0 E RNA B 46 B F1
e 4% BRI & U B A5 R L B SR Ol cDNAL 5
Y ¥ 5 TLR4 L3514 5’ -TCCCTGCATAGAGG
TAGTTCC-3', F i 5| 4¥ 5'-TCAAGGGGTTGAAGC
TCAGA-3, F B K B 119 bp; IL-6 I iif 51 W
5-TACCACTTCACAAGTCGGAGGC-3', Fiif 5| ¥
5'-CTGCAAGTGCATCATCGTTGTTC-3', i Bt K &

116 bp; IL-18 L1751 ¥ 5'-AATGCCACCTTTTGAC
AGTGATG-3', Fiif 514 5-CCTGCCTGAAGCTCT
TGTTG-3, i Bt K & 158 bp; TNF-« [ {if 5] ¥
5 -CTGCAAAGGGAGAGTGGTCA-3, F iif 51 ¥
5-TTGCACCTCAGGGAAGAATCTG-3', }i Bt K &
105 bp; GAPDH 15| % 5'-GCACCACCAACTGC
TTAG-3', T ii# 5] ¥ 5'-GGATGCAGGGATGATGTT
C-3, A BKE 176 bp, I A TAY TR (L
) e A RS AR AL O RN A% R R 95 °C AR P
30 s, 1 MG, 95 °)CAEPE 5 5,60 °CiR K /AEfH 30 s,
HE A0 MR, Wi M 26 2 AR BN E . R A
280k B mRNA HI X ki
2.2.5 P EN I B (Western blot) & il /)N B 45
% 41 21 TLR4 . p-ERK1/2, ERK1/2, p-p38 MAPK,
p38 MAPK & FH KL 0l B4 2/ B 45 i A1
21, A RIPA 24, F BCA LI | Ak E . A8
PEJG B8 A REAS JEAT BE IS B Uk , L SR AT 1 h, 4
PVDF i 7 % 4 TLR4(1:500) ,p-ERK1/2 .ERK 1/
2.p-p38 MAPK .p38 MAPK(1:1 000) i — i i B T
4 CEE IR H 2 RER A ZH(1:5000)
FIWRWEE 1 h, YES S A B 5 AL AL 2% &6
(EDL), f#i Ffl GelDoc Go #E & iif% & Ge il 4718, F
H Image J A4 01 03138038 1 454 RO K EEAE -
2.3 s
2.3.1 4039 A 5 O S I R 5 (CCK-8) A6l T
X RAW264.7 4 M 3& Pk ¥ X B KO
RAW264.7 41 il £ 0 F 96 FLAL %5 & 1x10* 4~ /1L,
37 °CH#H 24 h, LA 1000,100,10,1.0.1 mg-L"
T KW, M S 3R 24 h e, BEFL DA CCK-8 3%
W10 WL, 37 °CARZEH7 57 2 he A 450 nm 3% K 4b
W BE AT A B AE T
2.3.2 T 2 X Ly6eC™ B %/ Wi 44 Jfl 43 Ak (9 52 i

MR CCK-8 ¥ T 2 KM H 100,10, 1 mg-L'fE
RGP X R K RAW264.7 40 Jifd 42 7 T
6 FLAR IR 240 %% R 2% 100N AL, A o A AL
LPSHIRIZ LPS+T241(100.10.1 mg-L") ., Fr=s
FLALAh , A& 41 A 1 mg-L" % LPS, 37 °CHE &
24 hJ5 ,LPS++ Z 41 A [R] #e B 19 7% + 22 K 4
Yr,24 hja, 348 BB, FH PBS V8 Uk 2 WJE W S 40
Ji, ) P 30 X 40 AR R T Ly 6C™ B A% /I W 40 i Y L
A A i OGRS A Jy vk [ 2.2.3 50
2.3.3 Real-time PCR £ lll TLR4, TNF-a. IL-183.
IL-6 mRNA £ik 43 75 4 4 RAW246.7 2 i 11
6 FLAR I A 20 M SR 2 2 mL, T ik A 2.2.4 50

. 69 .



315 204
2025410 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 31,No. 20
Oct. ,2025

2.3.4 Western blot#;{ll TLR4 .p-ERK1/2 .ERK1/2,
p-p38 MAPK .p38 MAPK & 1A £k 43 B 1E 4
ZH RAW246.7 4 L 119 6 FL A& i A RIPA 24 % ,
BCA B & & B, Jr i fm] 2.2.5 10,
2.4 Gibeg4b P ] GraphPad Prism 9 #1443 7,
Bs DL x o+ s Fon A8 H BRI O 2250 B
(One-way ANOVA),P<0.05 N 25 A 558 X,
3 £R
3.1 ML AT
3.1 T2 IBD Y /E £ 0 6 7E UniProt
P b R & B 241 A 25 W 0 N L DR L, AE
GeneCards % # FE 7 DL “Ulcerative Colitis” “Crohn's
disease” Jy B TR AT A &, 1551 6 787 M4 15 5 IBD
PRIAEOC . Horpr 5 401 MRS 5 UCHE G , 4 984 441
M5 CD IR AH G o K 25 1 5 005 AH DG B S s 4R
JE AR B 122 AV FERE S UL AR b
3.1.2 T ZiRY7 IBD CHEH S GO M KEGG & 4
EHT R 122 AW A BE AT GO W) BE I KEGG
& T, GO T 5 5] 297 44 B, Hh ¥ Kk
Yyl B 2654, EEALHE X LPS (19 5 N L 4H i
X TNF WY SR 15 86 1 22 52 R /9 24 1 U3 it 1) %
PE PR T B AN M A R YT TL-6 1Y 7 AR AR Y Ky
TEW TN RE R A 274, 1 B A5 22 R K A Bl 1
PE 20 R - S2 AR S5 A A5 T 32 R R T R L2
T A% 06 M 22 S TR RN P KT O M A 5 U0 K Al i A
HRAA S, FEMAFEE M EASY RNA K
I EE ST B A Y AN AN JE T A AL 5 4
P LB SRR ) A i Ah 3 T . KEGG 5 5 i %
88 %, ik R 20 A HEAT 0T AL Ak Ab L, V5 R 1 =
B TNF A5 53 5 4 RF R (I Ag F0 2 bk s+ il
f& \MAPK 15 538 # . IBD . Toll B¢ Z & {5 5 18 % . 0k
AN AT . U3 R B A4 R
3.1.3 T2 5 IBD WY 250 A R84 - 06 5 A -1
GG E TEEIZRSKEZEEE
WO 3L & 4% 6 IBD R B4R, DL R
(quercetin) . B- 4% {§§ B (beta-sitosterol) . 75 ffl 7 &
(sexangularetin) A X 3% 1 3 14 1% 4 ] BE 38 54 H
TLR .MAPK NF-«kB ,TNF ,IL-17 % Z 4~ 800 0 55 %
RAEAF S, W45 IBD AH 2 18 Pk 2 5E o T 22 976 1%
B4 B AR S 5 5 IBD 0 A5 3% N 7 6 G Bk . LI
5if HH R B B s
3.2 IR RS R
3.2.0  XF/NERUAR T AR fE  DATHR 8R4 g K EE
5 IEE A R, B AL B A ER IR,
. 70 .

T Bl R R, ZE A A I LA AR, R T MR R R
T (P<0.01) , DATVF 43 . 35 T+ (P<0.01) , &5 K
B 5 A5 R (P<0.01) s SRR LU, RIRG 2 ),
TZEA/NREE RS, RN R, 3% R K A
JCAH I, 445 T R 3R 20 (P<0.05) , DATIF 4 T &
(P<0.01), %5 K JEH] BAKE (P<0.05), WK1,

F1 FEXIBD/MREFREN DAEHBIHM (F+s5,2=8)
Table 1 Effect of Zingiberis Rhizoma on weight and DAI score in
IBD mice (x£s,n=8)

[ENT§ DAI %k
29 /g kg Ny \ o
TFER% BE4 15 £ /em
EH 4 0.00+0.00 0.000.00 8.22+0.65
IR 24 23.94+3.88"  4.00+0.00" 5.61+0.61"
TEH 0.4 17.52+2.19”  2.50+0.33% 6.73+0.59%

TE 5 0F % 4 H 8V P<0.01; 54 T 4 B #52 P<0.05, % P<0.01
(F6.%7[H)

322 M/NRET I ALUE S F R IR 4/
B2 o b I b B 5 B R RS LA 9 MR, C T Il A
JK R, BRAA R AR 200 1 HE 1 8 5, TS BHZ I A, R L
RN AN MR ;5 IR H A R, BT A N A
RO L B, BRARHES 2L, 0 0 R BT i 2k, B
53 AL 240 i WD S0/ 266 I R I )2 R o A8k
AR, B I B SR A A, T R AN R4S
i b L Bz HHR Mg AR A A IR AR AR A L 2
HEFN B 5%, RANME I Rl DL 1.

TE:AERA ;B BTRIYL C. T 2A (K 21H)
Bl1 FEXIBD/MREMARLEZHFM (HE,x200)
Fig. 1 Effect of Zingiberis Rhizoma on histomorphology of colon
in IBD mice (HE, x200)

323 HSH/NREEMAL LyeC di a5 1EH
ZH B, BRI 2 /N BRLAE B 2 41 Ly6Cr B A% /1 W 40 it
4] L 5] R AR S 35 3G in (P<0.01) , Ly6C" L /i 1w
20 B 1 B ) R B P B 3 in (P<0.05) 5 S AR A 4]
Fo#, T 22 4 Ly6Cr B A% /5 Wi 41 it i) B i 0 3 W 1K
(P<0.01). LR 2 K3 i b B m A4 gk

3.2.4 X/ B 45 4 41 TLR4, TNF-a IL-18.1L-6
mRNA FiKW M 5155 4, BRI AL/ fL4h
fis 40 2 TLR4 . TNF-a . IL-18.1L-6 mRNA % 5 ¥ fj
i Fh i (P<0.05, P<0.01) ; 5 BE RVt i, T 22 41/
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®2 T IBD/IREBHAL Ly6C BiZ/EMBMFIN (x+s5,n=3)
Table 2 Effect of Zingiberis Rhizoma on Ly6C" monocytes/macrophages in colon of IBD mice (x+s,1n=3)
215 FlHE/ g k! Ly6C™ E il /% Ly6C" it /4~ Ly6C" LeA1/% Ly6C" i /1~
EH A 0.61+0.04 91 270.00£1 554.00 0.45+0.07 67 160.00+£7 530.00
LT 2H 5.67+0.527 430 707.00£11 477.00% 6.98+2.79" 541 443.00+251 032.00"
T4 0.4 4.49+0.55 294 351.00+4 018.00> 4.58+4.46 308 255.00+246 754.00

A S IEH 4L Y P<0.05,2P<0.01; 5H08 40 [ Y P<0.01
Bl 45 7 20 41 TLR4 . TNF-a . IL-18.1L-6 mRNA (1) 4 X 2% 15 B 4 B B K (P<0.05,P<0.01) ., WLFE 3,

#3 FEXIBD/IRLEHALE TLR4. TNF-a . IL-18.IL-6 mRNA H 3t KX BRI (Y+s5,n=3)
Table 3 Effect of Zingiberis Rhizoma on relative expression of TLR4, TNF-a,IL-18,IL-6 mRNA in colon of IBD mice (x+s5,7=3)

21 5 /g kg TLR4 TNF-a IL-18 IL-6
14 1.15+0.70 1.0140.17 1.09+0.58 1.03+0.28
FERI 4] 16.68+6.20 7.69+4.10" 12.00+4.23% 14.10+4.95%
T4 0.4 2.68+0.91" 1.46+1.12% 2.56+1.58" 1.85+1.153%

0 HIEH 4 AV P<0.05,2 P<0.01; 554 1 #5 Y P<0.05,Y P<0.01(3£ 4 . % 8 [d])

AN (P<0.05,P<0.01) ; 5118 4 [ 45,
T2 /N 45 I 41 284 TLR4 . p-ERK .p-p38 MAPK
E A B IA AR (P<0.05,P<0.01), WE4. K2,

*x4 FEIIBD/INREFHEALS TLR4.ERK p-ERK p38 MAPK .p-p38 MAPK E X KA BHIEM (X+s,n=3)
Table 4 Effect of Zingiberis Rhizoma on relative expression of TLR4, ERK, p-ERK, p38 MAPK, p-p38 MAPK protein in colon of IBD mice

3.2.5  XF/N 45 W 41 41 TLR4, ERK . p-ERK . p38
MAPK .p-p38 MAPK fEH XA M 5IiE% 4
Fb A, A5 R0 2H 45 g 4 41 TLR4 . p-ERK ., p-p38 MAPK

(x+s,n=3)
el Flik/g-kg! TLR4/GAPDH p-ERK/GAPDH ERK/GAPDH p-p38 MAPK/GAPDH  p38 MAPK/GAPDH
14 0.37+0.02 0.62+0.01 0.98+0.10 0.56+0.06 0.990.08
I 2 0.56+0.07" 0.87+0.04 1.00+0.02 0.96+0.05 0.9640.05
T4 0.4 0.40+0.06" 0.71+0.06" 0.9440.03 0.78+0.07> 0.87+0.07
TLR4 ‘ - ~ 100 kDa E"JjF%ﬂ(%Eé%XﬂLEﬂ%?ﬂiﬂ@ﬁ%ﬁﬁ@mﬁﬂﬂffﬁ ’/H\:ﬁi_j;
JO A 8 A iR 1 3 g T B s | i s G At vk
s [ \
P | 44kDa Xt RAW264.7 4 g T¢I G 4 sk 4l . I35 5.
EIRKSHZ — 44 kDa %5 TFE3RAW264.7 IR ERMBM (ts,n=5)
Table 5 Effect of Zingiberis Rhizoma on viability of RAW264.7
pessvark | o, .
(x£s,n=5)
R 1000 89.47+3.80
N
100 102.20£1.59
A B c 10 102.60+0.86
=R o i,
E2 |AIBD/NRLEHAEL S TLR4.ERK,.p-ERK. . p38 MAPK. 1 101.80£1.24
p-p38 MAPK & B Rk Bk
0.1 101.1040.65

Fig. 2 Electrophoresis of TLR4, ERK, p-ERK, p38 MAPK, p-p38

MAPK protein expression in colon of each group of IBD mice

3.3.2 X LPSiAE S RAW264.7 41 it /3 1k Jy Ly6C™
HOR/E EAM R 5 A H 4 i, LPS A
RAW264.7 2 il 534k Ly6C" % /5. Wit 240 i () E 451

3.3 40 SEEG Bk A R
3.3.1  ASTA] MR B AY 22 K HE W 6 A i T 1 59 5 IR

523 40 e, 1 000,100,10.,1.,0.1 g-mL" i 3%
KLY 5 RAW264.7 4l il 5 7% 24 h J5 , 1 000 g+ mL’

B S E W (P<0.01) ;5 LPS 4 L #¢ , 4 7 T
F 2 RAW264.7 4l il 534k A Ly6 C B 4% /15 05 24 i i)
. 71 .
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Eb 5] 0 B 2 34 BH I [ K (P<0.05, P<0.01) . UL 6
N385 R B in 4 R

3.3.3  Xf RAW264.7 4l il ' TLR4, TNF-«, IL-183.
IL-6 mRNA Rikpygm 52 1A LK, LPS 4
RAW264.7 41 §fs # & TLR4. TNF- «. IL-18. IL-6
mRNA £ 5% 5% I 5 (P<0.01); 5 LPS 4H L 4%,
10 mg- L' T 2 4 RAW264.7 4 Jfi tf TLR4 . TNF-a .
IL-18. IL-6 mRNA [ A X} & i5 & 35 ] & [ 1%
(P<0.05, P<0.01), 100 mg-L" T 2 41 RAW264.7 4
Jit  TLR4 . IL-6 mRNA [ A X} 2 ik 7 B 3% F& %
(P<0.01),1 mg-L"'F 24 RAW264.7 41 ffi tp TLR4
mRNA [ AXF Rk B EREAL, 25 ARS8

#6 TEXLPSE S RAW264.7 5 4L 28 Ly6C" & %/ 1 40 Ay
MM (x+£s,n=3)
Table 6 Effect of Zingiberis Rhizoma on LPS-induced

differentiation of RAW264.7 into Ly6C™ monocytes/macrophages

(x+s,n=3)
gy EHRIE Ly6Ch B /Bl Ly6C™ 8y /Ei
- /mg-L! 1A L 451 /% 41 A Hh A4S
24 0.78+0.04 6 553.00+£306.30
LPS 4l 1 4.47+0.23" 30 422.00+817.40"
T4 100 3.09+0.61 22 372.00+1 735.00”
10 2.99+0.66% 21 767.00+4 468.00
1 3.05+0.27Y 22 120.00+1 248.00

X(P<0.01). W7,

£7 FTEITRAW264.7 A H TLR4. TNF-a . IL-18.1L-6 mRNA 83t KX BRI B (X+s,n=3)

Table 7 Effect of Zingiberis Rhizoma on relative expression of TLR4, TNF-a,IL-18,IL-6 mRNA in RAW264.7 cells (x+s,n=3)

251 R e S /mg - L TLR4 TNF-a IL-18 IL-6
725 H AL 1.01+0.13 1.01+0.20 1.09+0.49 1.00+0.09
LPS 4 1 1.91+0.34" 35.30+2.62" 1 660.00+203.90" 1 030.00+98.98"
T4 100 1.19+0.19” 34.35+2.05 1 344.00+251.70 488.90+85.50
10 1.03+0.12 27.55+5.32% 894.60+390.80% 764.00+142.00>
1 0.98+0.12% 36.55+0.10 1 024.00+365.00 1 008.00+35.85

3.3.4 X RAW264.7 4 il ' TLR4 . ERK . p-ERK .
p38 MAPK .p-p38 MAPK EH FLMEmH H=
P40 b %, LPS 41 RAW264.7 41 Jfl F TLR4 . p-ERK .
p-p38 MAPK # [ iy 3 ik W] W 3% i (P<0.05, P<
0.01); 5 LPS4A %5, 100 mg- L' T 254 RAW264.7
21 Hh p-ERK | p-p38 MAPK £ [ 1 % 15 B 1 ¢ M
(P<0.05,P<0.01),10 mg-L"' T 241 RAW264.7 41 Jiil
H1 TLR4 .p-ERK .p-p38 MAPK & [ it 32 ik 4 W 3 ¢
i (P<0.01) , 1 mg-L" T 2% 4l RAW264.7 41l g
p-ERK H 1 ik i FFEIR(P<0.01) . LA 3 .58,
4 itig

H 2 1A R IBD (1 3 UL AIE AL £ 8 12 % (66.42%)
FBLKE (56.20%) , b, 5 4 L5 A5 2537 o2 HI 9E A

. . = L
-——
44kDa

p-ERK1/2
ERK1/2
p-p38 MAPK

p38 MAPK

GAPDH

A B C D E
WA 254l B.LPS 41 ; C.LPS+100 mg-L" F 2 ; D.LPS+
10 mg+ L'+, ELPS+1 mg-L"' T3%
3 & 43 RAW264. 7 4 i1 f TLR4.ERK. p-ERK. p38 MAPK.
p-p38 MAPK E BRIk
Fig. 3 Electrophoresis of TLR4, ERK, p-ERK, p38 MAPK, p-p38
MAPK protein expression of RAW264. 7 cells in each group

£8 T =X RAW264.7 4 TLR4.ERK.p-ERK.p38 MAPK .p-p38 MAPK EH X RIXEBMEIE (x+s5,n=3)
Table 8 Effect of Zingiberis Rhizoma on relative expression of TLR4, ERK, p-ERK, p38 MAPK, p-p38 MAPK protein in RAW264.7 cells

(x£s,n=3)
215 ¥ /mg- L' TLR4/GAPDH p-ERK/GAPDH ERK/GAPDH p-p38 MAPK/GAPDH  p38 MAPK/GAPDH
sk 0.39+0.09 0.34+0.13 0.96+0.09 0.65+0.10 1.02+0.16
LPS 41 1 0.70+0.06” 0.92+0.06” 0.69+0.09 0.94+0.05" 0.93+0.12
T4 100 0.71£0.12 0.74+0.04 0.66+0.06 0.53+0.09" 0.96+0.14
10 0.35+0.06" 0.67+0.01" 0.68+0.06 0.54+0.10" 1.00+0.14
1 0.78+0.02 0.68+0.13 0.58+0.16 0.7340.23 1.24+0.18

.72.



315 204
2025410 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 31,No. 20
Oct. ,2025

JEHIGYT IBD L OIREA G PR RN, G
A A 38 3 9 T R I B R % O IR T uc
Mg VR R 7 25 R Ik TS |, S0 AR s, X IBD /N R Y
Jo %66 B I B o B ) R L AT R AP B AR YL
T2 0E 0 5 M LR B A B2, BE BE 08 fe N9 Ak 1R 0
DN, RS I T ELTE R UC A R
HEFE B MY IR RS S RE AR TR £ R
THPERLSY IR MW LR MR B4
B I A O UE S B A BT AR B A R A g R Y A
AW TR . 6- 2 M L 2 M T RN 2 TR 45 5 I
TLR4/NF-«B il Notch {7 % il % , B8 5 CYP7AL,
BSEP il IBABP 0 [ B A% 16 4 1 4R B 78 A 0 5 BRI
12 0 A IR 55 32 B AR LR AE R ik R
cGAS/STING il [ 38 i i Wi 410 iy M1/M2 # Ak, 3 1od
WOE AR 3G 58 UC /)N B 9% 3% 422 2 1 3R IR WK A2 1 B
BE D) VS . B4 B WEB N b R 0 R K P
JIK, B8 K 40t P BR A0 € U0 1) EC A A A7 0, 38 2o 41 1
NLRP3/Caspase-1/GSDMD 4 5 ) £ 7= Fll 9 4iE J ]
GRS R R T2 5 IBD W AYA
R A3 -3 9 0 0 - 5 TR B T A BT R B B R B
S B S AR R ARG M4 S Toll B 32 1K \MAPK |
NF-«B . TNF . IL-17 5§ 2 /> 80 0 5 & R AE 15 5 47
FEOCHK . T IO 98 45 A R W] LyeC™ B A% /1 ik 44 i
T DSS 5 5 (1 52 56 1 25 W R b &k 45 B0 1E Y
GO /Wi = T 22 i IBD 5 1 45 242 40 i 1 5 A5
O, FFH 52 56 M 45 i 2 /)y BRUFT LPS H i RAW264.7
PR AN L 4 BT BIE B T T 22 BE A5 U Ly6C L%/
F 0 240 it 43 Ak

Ly6C" EfL 2 4H Jfl 7 1M 38 o 0 0 0 76 145 4 J v
K, 7 S G L A 8 RE 2% 1 T 8 A 1 I B A
41, 504k Ly6C" Fl Ly6C" ¥ A%/ Ik 40 ', LyeC™
F Ly6C" E. I 24 g % 0 4 8 5 22 B M 1Y) 400 i 6 1 b
ic A R R ORI G S . Ly6Ch A% /B I AH i
Feih M1BUARIC Y , 76 20k 900 RO h 3 m =E &, il
1t B AL 4G TNF JIL-18 i TGF-B %5 40 Jif [H 13k % 4%
& 56 AR 2T 4k i Th > . M Z T, Ly6C B
%/ A0 AR A9 1 L 0 A FNBL 2 4 Akt 7 p i
PR AR A R T 455 9 H 2 PR il A8 AR R Y
FIES iz 5227 . Ly6C" AU 41 it AT 4 2 9 17 34
BRI Bl G IR A HEFS , CSF-1 . 1L-4 . 1L-10 % A+
Ji 1 Nrdal . Cebpb 45 % 5% [H 1 fifi Ly6C™ [1] Ly6C" i
N O o AR S D et (B e U
5 J5 RS o 0 5 AL R o8 2T R . 7E IBD 2tk
1, Ly6C™ 5 4% 4i i 25 9 #1355 JF 7 fk il CCR2°CX3

CR1"™™Ly6C" 4 iF % i I 41 i , 38 o8 B8 e 42 14 4 it
7 8 3R B b B B s R 0F g T 5% 0 R
DSS 1 B2 — A~ sh & AR b i AR L 7R A R R Y
%, 45 W R AE A FL AR E BT 0 B T L 18k
o 5 B 45 1k AR A0 RE B R A g B A s
R By Be b B B Gt B DI e S MR . 5 TR R
AW 5E e BLAE DSS 5 5 19 2 JA] S 56 M 25 g A A v
Ly6C" Fll Ly6C" B A% /15 I 41 i 3% 35 35 7 &, 31X nl g
M T 7E R VR B DSS 4 17 45 i 28 & A 4 1], Ly6C™ &
A= T ) Ly6C B /v A0 i 1 5 e gk B L A S T H
I A0 M LA R A T A AT RE

TLR4 1 2y 8 20 ] 32 7K (PRR) 5 Ji% 1 7 22
B, 0 H AR R B 2% PGB M R OBE b LPS HE 4T IR
B, LPS % LPS &5 44 2 11 (LBP) Ji 4% # CD14 i1
5, B LPS-LBP-CD 14 & & ¥ ¥ 7% TLR4, i i
181 422 25 111 MyD88 Fl 22 24 1% i B IL-1R A OC ¥ 5 4
(IRAF4) J W23 S 38 A 5 32 A #H G I - 6 (TRAF6)
HATE 51 T . ZiB R T EUNF-«B il MAPK 19 i
It fol e A R 7 7= 2R 7E UC A R 9 F 32 it
Y 1 &G RS, TLRA™ W5 4 A K i 3R AR 3 o 1 X
LPS 9 /5 5 R o R BT 9 & B, S 56 1 45 W 4k
ANREEMERE 2 R ESHRRER B E .
AR T R S A AR B B 25 i — 2B R LPS i
3 U TLRA 34006 Ly6C™ F A%/ g 40 il b {5 5 55 5
J= A 5 IBD & 0 B AL . ERK1/2 Fl p38 &
MAPK ZZ 5 1 W A~ F 2 51, 7 UC 1, ERK1/2 1Y
WIEZS 5T W b i 8 5 R A i R DL 4E
i R0 B 11 5 A PR ) G S T A T BB S R E
A0 TR 7 AR IR S8 SR o i 3 B 5 E B S A
il ERK1/2 F1 p38 M 15 , Al DL 4% UC 1 & 4E
F 307 AR FE I W 2 0T 3E i ] LyeC A% /H
I 211 it b TLR4/ERK/p38 MAPK 155 5 % S0l /b 4 1
200 it DAL R R DR AR

5T N A f 0 AR B R IE T 240l Ly6CM B
Wi /B A0 i 2% f% IBD A 4E ML, 22 )2 1 e
TLR4 } HF i # ERK/p38 MAPK {5 5 & % /¢ IBD
S H AT T T A €, N X ik A% AT T AT
fE iR 7 IBD B2 AL 07 iy SR M . AR N T 22 HL A sk
T PR B4 R G AR D 3 A R T A O
T Ji S AR R IR AR AR S SR AR .
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