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Colitis Based on RAW?264.7, Caco-2 Cell Models and Mouse Model
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Abstract: Ulcerative colitis (UC) is frequently accompanied by inflammation, oxidative stress and intestinal barrier injury. To investigate
the protective effects and underlying mechanisms of Laminaria japonica fucoidan (LJF) against UC, three in vitro cell models were constructed
to evaluate the anti-UC activity of LJF. Results showed that, compared with commercial fucoidan (CF), LJF exhibited higher contents of uronic
acid and fucose, a higher molecular weight, and a more intact and compact microstructure. Within the concentration range of 12.5~200 pg-mL™,
LJF exhibited a dose-dependent increase in efficacy. In the RAW264.7 inflammatory cell model, the levels of inflammatory mediators were
downregulated and anti-inflammatory cytokines were upregulated by LJF, and the underlying mechanism may involve the inhibition of the
TLR2/NF-xB/p38 MAPK pathway and the expression of the inflammasome. Furthermore, 200 pg-mL™ LIJF regulated the expression of
oxidative stress-related genes and tight junction protein genes in oxidatively damaged Caco-2 cells, reducing intracellular reactive oxygen
species by 68.98% and elevating cell viability by 67.70% compared with the model group. Additionally, compared with the model group,
treatment with 200 ug-mL™ LJF significantly increased transepithelial electrical resistance, ameliorated the impairment of the Caco-2 monolayer
cell barrier, and enhanced cell viability by 19.94%. In vivo results demonstrated that oral administration of LJF alleviated macroscopic
symptoms. In terms of in vitro and in vivo experiments, LJF demonstrated superior efficacy to commercial fucoidan and effects comparable to
those of mesalazine. These findings indicate that the anti-UC activity of LIF is exerted through multiple pathways including anti-inflammation,
antioxidation, and protection of the intestinal epithelial barrier, providing a theoretical basis for nutritional intervention for UC and the
development of related functional foods.
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WAy b E SRR R . PR S bt —, B R R, AL BS54 N,
AR Tl A0l B2 RESEATIR F) 2 M, e VIR RS, 2B T . A8
BEP RN 2 0E . L S e D A . BT SR IR S BB AL, JF e SRR, BT e
FEA IR AR TR TR, KEUIARY, HEEPAE RIS ERRSEY, L. 3t
A AT PURR AN i B B OR S5 7 T I 2 ARSI, AT A i 5 TR S B SR A U £ 2
SR,

et ai % (Ulcerative Colitis, UC) s SIEVERRIN TRy —, Mg It BRI I7iE R AEvx
i, AR AER IR R MR R Fe_ETH . R UC I R M AN IR, (EEILAE BIF 7R WA R R LR s
WRBE, R il R AR S 2 N 3R R A AR RIS, UC MR R B AE A Bt s S 8L i b
2RI REBRIE SR R R SO, X PR EIEER 5 AR BB AOWOE . AU & A DM, Mpiia
I7DAERI SO . SEMREYON T, WA ORI KIRZERIF] (2L ybhilE Mesalazine, MZ). #i R FMER
a0, o, MZ (NIRRT UC (IR 264, RERESEI I8 6 A R A 72 A R e S SE R AV
(K P T A2 B P sk

DMERTAEEZHES UC IR ZEMAIMIT ARG P e B — R b, S0 SO U SISO i e B Th REAE
HAEH RG], H S A= i R RSOR A LA RIE . PRI, AFFH4 T i 58 2 0 (Laminaria Japonica
Fucoidan, LIF), [N ¥ E ML #ELHE (Commercial Fucoidan, CF) il MZ 43 BIE AN FEAIRE S AN i i
LA RAW264.7 A1l s AERAY . Caco-2 A A il . Caco-2 B 24l R R (753 15 UC /MR, &
GiRFT LIF XF UC WITR4VEF S8 (E 2 THURIDE AL LIF 5 CR. MZ BF-FRCR .

1 MR5RE

11 K5

R ERSE TAREE RN Eibhue, T L &L A (Tert-Butyl Hydroperoxide, TBHP), T8 E _EifEH T
AR AR A PR A =] s 6 BRI T B g s A R 2 0 B WL AR AE Y ARk, AR >090%; JIE £ bk
(Lipopolysaccharide, LPS), 3%[ Sigma AF]; HiHERELEN (Dextran Sulfate Sodium, DSS), JWH kg4
YIRS AR /AT]; CCK-8. RFiFIIRE E, (Prostaglandin By, PGEy) RrllliRkasl&, W H bR ZERREAIRAF;
Jif SR BEIR T-o (Tumor Necrosis Factor-alpha, TNF-a). F4HMi/r2-6 CInterleukin-6, IL-6). F4Hfi/%-10
(Interleukin-10, IL-10). % k-2 (Cyclooxygenase-2, COX-2) Killiki &, W Hmyis A4 TR IR
Al FLRMERE (Lactate Dehydrogenase, LDH) arillialiil &, 14 H S ARG A RNA #2HL
WS, gPCRRAE, W HEAFETEEYRHAIRAR . 6 Al C57BL/6 MEt/NR (22+1 ¢) W E BRI
LI BT HIRAF, AEFAVFRNIES A SCXK () 20220006, zh4seis i rp R & iRl A 5 TR R
SLISANYMC IS Mo, EEg Sy SPXY2025061011.

12 554

SuperMax 3000F1 Y4y K 2 DIReRghni, BN YRHA R A A QuantStudioTM1 SEHT 2t e & PCR
1%, FHEAGREHIERANG R AE; MILLICELL-ERS2 4fg Y, 2EEERTI A,

13 LB

1.3.1 LJF #9%)4&

E LA SRR T VR, R T T BRI R ST IS, DA
[l 24 he BufgiEasfieeliliibt 1:30 (m\) [ELE 578087k &, 85 CoKIHREIfiF-E 3 h, RIS
AbFE 30 min. BSOH R, BEAAIRAA G IIANIL U4 AR SEAES I B OH s, IMATE/K ZEES 80% (), 4 °C
FHEII R . VUESTOK OGS TR0, IMATEK LB, R 30%~80% () IXH] YT HARIA 8 2 Wl 4H 47
2 Sevage AU R FHENT 48 h, W IRTER B2 A2 (LIF).,
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1.3.2 LIF 5 CF #&4E
1321 LUF 5 CF pydlsrie

K 251y - B B2 s R PR B B, R P R MR- R S AR i, R FH AR R B L iy e B RAR 75 i
K2 Tyt i e A B
1322 {HEMLAMEE ST

B THRAORE SR S KBr 155 B L 1:50 26 FSHERIR T 78 0B, i A AL BE IS , SRFHZLAMGIEXAE 4 000~400 cm™
e K A AT,

1.32.3 T RME

14 5 R i [ A T A B . WA 5 DORE S B R B RE L & b, IR 10 KV, X E
BRSOV T SRR A A T4t e
1.3.3 RAW264.7 5 Caco-2 tafiiz

RAW?264.7 5 Caco-2 ZHfiofd F & 10%54- % (o). 1% (FHERSHHFER) (o) K DMEM £
FikE, fE£37°C. 5% CO, (p) HIEEFFH TR TR,

IR, 96 LB FLEAT 500" ML, 6 FLBUTETL 10° AN . NEEE 24 h J540 8 7 A, 4
A BATEXTERZH (Negative Control Group, NC). HEAUXFREZ] (Model Control Group, MC). i/ /&7l &
B (Low/Medium/High-dose LJF Group, L/M/H-LIF). &7 E &S EZHEX B4 (High-dose CF
Group, H-CF). EifllE3EvbdiEExt B4 (High-dose MZ Group, H-MZ), 420 5 4L 52 m 3E 47 AN [F) Ab 3
1.34 RAW264.7 mfit K JEAER
1.34.1 LIJF. CF 5 MZ % RAW264.7 4Hi%E /11520

£ 96 FLIR HAF LI 510" AN, WhE% 24 h 5, RIS 0. 125, 50, 200, 400 pgrmL™ LIF.
CF. MZ (52 &R5573E, AbHE 24 h, BEREGFRIE, 4P PBS JEYE/S, I 10% CCK-8 () [MEFFRILIFE 2 h,
BRI 450 nm AR FIVROGAE, THE SRS /)
1.3.4.2 RAW264.7 4iiffl NO B e

S8 1.3.3 FiITIEAE 96 FLR T EAT RAW264.7 437404 NC 2N\ S8 435 3735 MC M &4 1 pgrmL?
LPS f5e 48 973; L-LIF. M-LIF 5 H-LIF A4 B S 1 pg-mL™ LPS Rl LIF 58 438979, b LIF &
WRESM A9 125, 504 200 pgrmL™; H-CF 4. H-MZ 4L\ &4 1 pg-mL™ LPS #1200 ug-mL™ f¥] CF B¢ MZ f)5¢
AHEFEHE, 200 pgmL ™ 19 MZ ST AHIBTCERNE, 454 BEAT 40 BT 70 T Sk BE A S B, ARAE 2 3 o i A, b
FH 24 h J5, K Griess EE &40 FIELE 540 nm AWOGREE, 4N NO B .
1.3.4.3 Elisa &l

Z8 133 115 1.34.2 FiEAE 6 FLARHEFPr H AL EE 24 h, %18 Elisa 577 &0 A HE 1L-10. 1L-6+
TNF-a. PGE, 5 COX-2 & .
1.3.4.4 RAW264.7 4HHE 78 EAH ISR RIAH TRk B A 2

28 1.3.3 115 1.3.4.2 WL 6 FLB PR 4, ACHE Ui A) 5 35 L B3t . PBS iTk 3 Ik, %R
WA BT FREAT RNA $REL, 5% A1 gPCR B . SR 2702 C it S H LR AR A & 51551 L
* 1.

% 1 RT-qPCR 3 |#1FF5
Table 1 Primer sequences for RT-gPCR

ERGEXEA] L4 (5°-37) T4 (5°-3)
GAPDH CGACCCCTTCATTGACCTCAA ATGCAGGGATGATGTTCTGGG
TLR2 CAAAGAGCCTGAAGTGGGAG CAGCTGGAGAACTCTGACCC
TLR4 AACAGCCTGAGACACTTAGACC TGCTGAAAATCCAGGTGCTG
NF-«B CCAAAGAAGGACACGACAGAATC GGCAGGCTATTGCTCATCACA
p38 CGAGCGTTACCAGAACCTGT TCAGATCTGCCCCCATGAGA
NLRP3 GTGTTGTCAGGATCTCGCAT CTGCAAGTTACACTGTGGGT
Caspase-1 CATCTTTCTCCGAGGGTTGG TGTGGTCCCACATATTCCCT




R ERRE
1.3.5 Caco-2 @it EfeARAER!
1.35.1 LIJF. CF. MZ 5 TBHP %} Caco-2 4Hfiuif J1ft15m

S8 1.3.4.1 T 70 LIF.CF 5 MZ Xt Caco-2 4H i /1 ftI 540 . 7€ 96 FLAR Fr &R FLEEFh 510% 4> Caco-2
0, WiEE 24 h 5, B#HNEA 0. 500 100, 200. 400 pmol L TBHP HITCILIE R 5 %E, 20 BIHIE 1. 2. 4 h.
RIE 1.3.4.1 T /79005 450 nm AL EAE, FHTHANIRE 7.
1.35.2 LJF X} TBHP 3] Caco-2 4 71 R P52

M 1.3.4.2 17775, % 1 pg-mL ™ LPS #4y 200 pmol L™ TBHP, 5% F 76 M5 45 3 HE M 34 4 h, 1R4% 1.3.4.1
TENE 450 nm AL, FHETHEYHEME JT .
1.35.3 Caco-2 ROS Z& kil &

M 1.3.5.2 kAT o H 5 A0 . AbFRIE I [A] 5 57 859745, PBS Bk, A DCFH-DA #REF B
§5 7 30 min. PBS $&i% 37, Jil 100 puL 0.2% Triton X-100 (o) Z2f# 20 min, B TR K 488 nm, &
SFBE K 525 nm, KIS LGSR,  DAREXS 2 e RN 4N ROS 7K.
1.35.4 Caco-2 4 AH I3 PRIAR X ZRIA B IR 2

8 13395 1.3.5.2 TWHIELE 6 FLIRP A 41, MG U )57 L3R, SR 1.3.4.4 A5 7t
17450 RNA $2H0. W38 gPCR, Fit5 H IEFM AN RIA &, 5175 0% 2.

% 2 RT-qPCR 5|45
Table 2 Primer sequences for RT-gPCR
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ERGE] L5l (5°-37) T#5l4 (5-37)

GAPDH GCGCCCAATACGACCAAATC GACAGTCAGCCGCATCTTCT
Claudin-1 GAAGTGCTTGGAAGACGATG GAGCCTGACCAAATTCGTAC
Occludin CTTCCAATGGCAAAGTGAATG TACCACCGCTGCTGTAACGAG
20-1 CGAAGGAGTTGAGCAGGAAA GGTAATATGGTGAAGTTAGAG
Nrf2 CTGGTCATCGGAAAACCCCA TCTGCAATTCTGAGCAGCCA
NF-xB1 TTTTCGACTACGCGGTGACA GTTACCCAAGCGGTCCAGAA
ERK1 GGCCCGAAACTACCTACAGTC GAAGATGAGCTCCTTCAGCCG

1.3.6 Caco-2 £ & tmitt FIE 345 AR
1.3.6.1 DSS %} Caco-2 4y S s

fE 96 FLAR H A FLERT 510° 4 Caco-2 4L, WiBkI%IE 24 h 5, NP 0 wt.%~10 wt.% DSS [ i i
BRFRdk, ACPE 24 he ARHE 1.3.4.1 AT J7VENE 450 nm Kb BIOGAE, FETHEGEME 7).
1.36.2 LJF X} DSS % 5/ Caco-2 4HEiE /1 FBEI52M0

S 1.3.42 5%, ¥ 1 pg-mL™ LPS By 4 wt.% DSS, R LCIIEE 7558 24 h, R4 1.3.4.1 71
JiiEE 450 nm Kb IR GAE, AN 7T .
1.3.6.3 Caco-2 4lfis COX-2. PGE,. LDH & &l

28 1.3.3 T 5757 6 FLB 3D Caco-2 41U 304, 2 1.3.6.2 i 7 VA A 4t AT A B, FF 4% I
&MU B E PGE,. COX-2 5 LDH.
1.3.6.4 Caco-2 41 5L 240 5 R 2 5T

£ Transwell /N2 () | % i3 fh 2.510° > Caco-2 401, AN 1.5 mL 5g 433k, 895 21 K, 400
o atE, S8 1.3.6.2 TEXT AL 24 h, FEORITEALEREIZE 0. 3. 6. 12, 18, 24 h Bl E 4 /i
5 I ) HiBH (Transepithelial Electrical Resistance, TEER) {f, #&F/MHa] s A FLINE 3 Wk, BCFAMEH T 2047
R A (1D THE TEER &%

|1 B Lo "

KF:

RC—A8ast Fandéat 2149 TEER (A TALE, %;
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R— 432 /& 28085 (0. 3. 6. 12. 18. 24h) Caco-2 Zmftl/ )5 o4 Lmwfaft, Q;

Rig—4L 22 0 h B 64 2 i) & 52| L FaAE, O

Re—— Ltz & N EH AR BIE, Q.
1.3.7 R KA
1371 SRS

¥ 28 K 6 JHE C57BL/6 Mt /N RAEIE M. 1 A f5 RN RIES N 7T H, FH 4 . R NC Ao, H
AAH/NRAEFH 3 wt.% DSS /KIEWRIERE 7 % WA LIM/H-LIF 2143 %45 F %2 15 100, 200, 400 mg kg™ LIF,
H-CF 2. H-MZ 4445 H #£ & 400 mg kg™ CF 8t MZ, NC 415 MC 43 B S8R 2k, ¥ B4 0.2 mL.
EREE R G, ¥ DSS i NaidK, SEEE R 11 K. SRS E, RASMER 25 g /N ik
1T SRBUAE T
1372 WEBEHAE. FERHARILE

HMEERARSHRE-RGARENNRE—RNKE (@) SHREE (@) WEFE - RIAESREE.
1.37.3 ALl MEMARE LS

11K, (R e S E BT AT E . BEEE oL, DO R IE i S48 4008 . NI TH AR
PRI, AKAEREYE. el R, M™EHmsAiEh 0. 1. 2. 3. 49
1.3.7.4 DAI 5>

22 Liu S0 e EEom S 3115 % (Disease Activity Index, DAD.

14 Fitair

AT SRR A SPSS 26.0 5 Origin 2021 AT St i 54 6. AT stiGE e 3 Ik, 4590
PHEHREZ (Mean2SD) R, 2 HEMHE LLECRH BRI 2 T7 %504 (Analysis of variance, ANOVA) #il Tukey 5
JEk, DL P<0.05 AZERHA G R .

2 HEREDH

21 LIF 5 CF ¥y #£4F

4000 3500 3000 2500 2000 1500 1000

Wt (em™)

Fig.1 FT-IR spectra and SEM micromorphology of LJF and CF

#: LIF 5 CF #94rsl it (a). LIF 69438 AU 504 (b). CF 89448 AL #2041 (¢),

LMK, 1% LIF 5 CF (05 & 57 71 A 80.34 Wt.%. 95.87 Wt.%, FiEL & 847 5 N 14.22 wt.%.5.18 wt.%,
BRI S /L2098 29.93 wt.%. 23.37 wt.%, MM A& RIIMET 1.0wt%. 5 LIF MLk, CF - PEpE & &,
WHIE TR SIRRRIE S B PIC, HENZ T CF 7EMIS AR &It HO, FRfRALEE, WERERR . MRERIESSIR IR
BRI, SECRYERE S R Wang ZNE TR I H0, KFR S8R HR 2 BRI PR & B 76.64% T &
84.88%. SRIWIFLRN], WERSRRMBIRRIL(E SR LW A TR, AR R IE s i E R &,

I FT-IR RAL 2 WEAE R h (RE T BER] . W8] 1a FoR, LIF 5 CF [IZLAMEIESE S, 3 455 cm™ 1l
2 927 cm™ KR B T O-H. C-H 4itRsh51EIM. 1 644 cm™ 5 1 428cm™ Ak i 7351y C=0 ff
HiHREN S C-O Rz, RUIRE A el 1 264 cm™. 848 cm™ 5 822 cm™ P /T HE BRI AE i Hy S=0

5
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1 C-O-S fIPZEIREN SIS, FIIRES PAEAERIRRE, ELRRMRNG I A7 . ANEM R A BAROA, FsRimlie
4L R LIF 5 CF ¥ HA 2 A4 5 el

LIF. CF FISMEERM B 1b. ¢ FR, A7 0 2RO AR . LIF [l & 77 2R, 2 0EEET)
FRBERABUUMEE, HREIBENSHA, CF il it H0, B abFE, BErmR W, Zhsii
BeE, TERRMARZ LA, RIS R, LIF 5 CF B4 TR RIH 7712, 1482 ku, L4ELREUHIH
1.541. 1452, CF 4 FEMRB UL FRERAEWZ. REE T, TRSEMPEIR,

22 FREJFERE LIF. CF5 MZ 5t RAW264.7 5 Caco-2 4 i, 7& /1 1 & v

N T HiE T RAW264.7 5 Caco-2 i) & i TR, WF AR CCK-8 1M PRAS 1 ARl ik
LIF. CF 5 MZ XH4HfnE JIrIsema. W& 2 jros, 0~400 pg-mL™ Y LIF. CF 5 MZ YR B & B4
1o X5 Yang SRR B, R TR R B A B0 S AN SR S S A . S R RS
B sk 5 RIS AT B R BE R, 1EHX 12.5. 50, 200 pug L™ 4 BIE A, . sEAE AL, kit L-LIF. M-LIF.
H-LIF®), [P CF. MZ ISt Bk B e 9 200 pg mL™Y, 2358 H-CF. H-MZ.

a b C
1201 1204 1204
ab a ab a ab a
%100 b b b 2100 b b b = 100 b b b
= = =
5 804 o 804 s 80
E § 60 & 601
% < <
5 40 8 404 2 404
: 2 2
2 20 = 204 Z 204
0 T T - ] T T T 0 T T -
0 125 50 200 400 0 12,5 50 200 400 0 12,5 50 200 400
LIF RIS (ugmL™) CEM LAY (ug-mL™) MZIT 1 (ug-mL™)
d e f
120 1204 1204 a "
a ab a
a a a b
100 3 a ] 100 —I— T 100
& 804 = 804 = 804
s i it
2 60 2 604 2 604
& 404 5 404 & 40
o
204 204 204
0 x v . 0 T v T 0 T
0 12.5 50 200 400 0 12.5 50 200 400 0 12.5 50 200 400
LIFJE B i (ug-mL™"y CFIF &% (g mL™) MZ & (ug mL)

& 2 REIFRERE LJF. CF, MZ Xf RAW264. 7 5 Caco-2 HARESEHIRIS/NE
Fig.2 Effects of LJF, CF and MZ at different concentrations on the viability of RAW264.7 and Caco-2 cells (X +SD, n=3)
Z: LIF (a). CF (b). MZ (¢) *F RAW264.7 @i /1 49%+m; LIF (d). CF (e). MZ (f) *F Caco-2 tmfiei& tg#smh. B
AR B FEATR —48AR RR & a0 £ 7 2% (P<0.05), #RFHEATEATLE, THR.

2.3 LIF xf LPS 5% iy RAW264.7 2 fif, 3 5 44 A 0 3714 1k H

2.3.1 LJF } LPS #ligk49 RAW264.7 40t X JEN B B 070

RAE R SE UC KAER ROV Z —. RAW264.7 78 LPS HIHIBL T Hs, (L2 M RIEN T #RE S
BT, K 3 i, LPS 4bFJE, NO. IL-6. TNF-a. COX-2 5 PGE, K VIR ET . O
B, NO F3L A BT 755 TNF-a M1 1L-6 S5 A 40N E T HOREIG MR A REGLIRE S 2T, 4 4 4R R 1~ 1L-10
AKPAE LPS BRI FIRER ETH (P<0.05). Lively S8 st e BIZKAILE S, W] LPS B 13/ 1L-10 JEMHK
Vo BUAWFFTIESE, LPS @i i#iE MAPK (@5 NF-«B I A5 CIEBPS L, DAMBE 1L-10 RIS Eedk
IL-10 Z& /KPR,

PAEAR KA B EBE LIF (5 Bk B T 5 R R #a3 . 78 200 pgrmL™ LIF FiERE T, NO. IL-6. TNF-a.
COX-2. PGE, JR &K MC 453 HIFH(% T 38.37%. 19.38%. 20.18%. 46.45% 5 57.10%, i 44T IL-10
HE—THE T 113.74%. 1L-10 /KT TR AT B 5435 2 WE (T30 RAW264.7 4R 1) M2 A5 46 885 5 1 e/ T A 6B,
WFFE I 1L-10 BEGEIE I IR 7L 30 35 1A 5 2500 R ROS AR 47 16) 14% NLRP3/caspase-1 8 BR80T, AT
P ABAE T AN R MR, iX 5 2.3.2 15 NLRP3 5 caspase-1 mRNA 7K RRE#a3AAH—5. 1Ah, ZEAR TR

6
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EIRER, LIF XHE R A5 s E e s A A () _EJRPER B80T CF, (EAE5S T MZ. _Likgs iR3Rm,
LJF %} LPS % SH L1 RAW264.7 ZH i EL A 53 IF A 05 1

a
504

[ [ s
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H d
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| — |
NC MC  L-LJF M-LJF H-LJF H-CF H-MZ
Uib|

=}

350

300

<250
‘=0

£ 200
&
150
E
100
’ ..

NC  MC  L-LJF M-LJF H-LIF H-CF H-MZ
AL%

=

=}

[&] 3 LJF XF LPS 55 RAW264. 7 HREISTEST

b

1214

3

1L-6 (ng-mL™")

S K e o ®

PGE (Fg mL ]

9
8

NC

MC  L-LJF M:-LJF H-LIF H-CF H-MZ
413

IHHIW-

NC_

MC  L-LJF M-LJF H-LJF H-CF H-MZ
4L5

| [

[¢]

IL-10 (pg'mL™")

TNF-z (ng-mL™)
s
5

t
S

=3
=)

w
=}

.
=)

=

=}

a
b be b
I H H | H |
NC MC  L-LJF M-LJF H-LIF H-CF H-MZ
b

a
b
] c
f d
| i |
NC  MC  L-LJF M-LJF H-LIF H-CF H-MZ
iR

14004
12004
10004

£ o =
s & =
2 & 2

Bk FRIFINN

Fig.3 Effect of LJF on the levels of inflammatory mediators in LPS-induced RAW264.7 cells (X +SD , n=3)
7E: LJF *F LPS -7 RAW264.7 48/, NO (a). IL-6 (b). TNF-a (c). COX-2 (d). PGE, (e). IL-10 (f) 9%
2.3.2  LJF & LPS #5549 RAW264.7 8/t X 2 A8 X 35 B 4Bt & A 49 %50
N T B IBERTE LIF 2 RAW264.7 AR S E SN FRIBL], A T AR SR KRS A R R . Toll #5214 2(Toll-like

Receptor 2, TLR2) 5 Toll ¥£324%& 4 (Toll-like Receptor 4, TLR4) J& [l %k R 4 h ot frpatin

S TR AR 5% 20 TR MR (AR 96 23 T s B O 5 s R,
TLR2 5 TLR4 ] mRNA ik /K-, HoAt H-LIF ZHAHECT MC 41, 3 3RIE/KF-43501 FEAIK 29.52%. 7.05%(P<0.05) .
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