)
EF0E 5 2L 4

; W17 % 454 2022 4F 8 A
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 17, No4 Aug. 2022

DOLI: 10.7524/AJE.1673-5897.20210928001

ZRW, T¥)E, 2R, 5. TLR4/Akt HH5¢5rT7E DMF 288/ U5 P i 1E D], B ST 32440, 2022, 17(4): 386-394

Sang L L, Wang Y M, Li H H, et al. Role of TLR4/Akt related molecules in liver injury of mice exposed to DMF [J]. Asian Journal of Ecotoxicology,
2022, 17(4): 386-394 (in Chinese)

TLR4/ Akt 8% 4 F7 DMF R EZ /MR IFRG P EH

it
-

22w, IWHR, FRE, 4

WRAAF AT EFRRY T4 5RFHESHAZE, EH 226019
5 HHE .2021-09-28 FF HH7:2021-12-26

% . R (N N-dimethylformamide, DMF) ] e iz 0, B Jik S T Al S8 ARt AL, 28 TR0 L (3R PA50 S0 Al
51 2E1 AR, A rm A = W & ¥ 2 RS T, #E37 DMF 2288 ICR /N U | W2 DMF X6 i 52 i S e L, 80 H
WA 21 TCR /DN B 17 PR SR I BEATL 23S o R 2L AR e 4 v 7] e 2E s 7R ik 2, 23930 L) 0,350,700 FT 1 400 mg-kg™' -d ™' )
DMF #H 90 d, iesRA BT HE, 7 A NG -HHET(HE) AT O G (a3 ML /N BRUFF IS 327 BAO3E | b2 b 60 30 D 5 TR R A5 TR /s 2 il
(alanine aminotransferase, ALT) %+ ¥%% % [iff (aspartate aminotransferase, AST) . B I #§ B2 i} (alkaline phosphatase, ALP) . il JIH [#
(total cholesterol, TC)AIH il =Wk (triglyceride, TG) & #7281k, 45 19 5 4 55 EN 705 1% (Western blotting, WB)#5: {1 Toll ££5Z {4 4 (toll-
like receptors 4, TLR4) . 2K [} B(protein kinase B, Akt) /% [A T kB(nuclear factor kappa-B, NF-«xB)i& 14, ELISA A6/ BT
WEHR A4 % 1 (interleukin-1, TL-1) . A4 % 6(interleukin-6, TL-6) AR ¥RFE K F--a(tumor necrosis factor-o, TNF-a)%5 R VK 1
WIZKE, G5 RRW, R /N R BT SR 5 JE I S 35 W A0, A [) 551 5 28 /) BT IR 22 5034 1 3845 0 (P<0.05), 52 i 41 HE
Yo 25 JN] DA R R 3407, T AT O Ye (o R mT L R 5 4 /N BRUFF I 70 )% 5 R AR Wi . AXT IR 4L AH EE , DMF 51 e JiF ik
ALT AST Hl ALP & it 835 L FH(P<0.05), TG M TC AY/KFX7E = 77 b 21t B B 35 1 =i . WB 45 5 R, TLR4 7K B H T g
43F Akt NF-«B SRR (0I5 M i 35 1 = (P<0.05), ELISA Z5 3 R, 5% B4 AH Lt , #= 8 20 /N BR IL-1,1L-6 , TNF-a 7KV B &
DMF % 72 51 & (35 0 1T 235 39 I (P<0.05), LA 45 E W], DMF W08 P 52 8238 5 15 S TLRA/Akt 15538 B0 , 52 i IF AR AR
W, AR #E NF-«B {6 0 T 0 F AR R TN 28, 15 S P AN T, S 25 | S AT I8 45 .
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Abstract; N,N-dimethylformamide (DMF) can enter the body through ingestion, respiration and skin contact, and
is oxidized by CYP2EI into toxic intermediates in liver. The aim of this study was to establish an effective ICR
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mouse model of DMF exposure and to identify potential mechanism of its hepatotoxicity. 80 ICR mice were ran-
domly divided into a control group and three exposure groups (350, 700 and 1 400 mg-kg™' -d™"). DMF was ad-
ministered by oral gavage for 90 d. Body weight was recorded weekly. Levels of alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (ALP), total cholesterol (TC) and triglyceride (TG) of each
group were measured. The hematoxylin-eosin (H&E) and oil red O staining were performed. Total protein was ex-
tracted from the liver tissues. The expression of toll-like receptors 4 (TLR4), protein kinase B (Akt), and nuclear
factor kappa-B (NF-«xB) was tested by Western blotting (WB). The contents of inflammatory factors such as inter-
leukin-1 (IL-1), interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a) were measured by ELISA. The results
showed that the body weight of the 1 400 mg-kg™' -d™" group was significantly decreased from the 5th week and
the liver coefficient increased significantly in all DMF exposure groups (P<0.05). The H&E staining showed differ-
ent degrees of inflammatory damage in the exposed groups. The accumulation of lipid droplets was observed in the
livers of all DMF exposure groups. In addition, a significant increase was recorded in AST, ALT and ALP levels in
DMF groups (P<0.05). Compared with the control, the levels of TG and TC increased significantly in the 1 400 mg
-kg™' -d™" group. The Western blot results showed that the expression of TLR4, p-Akt and p-NF-«xB was signifi-
cantly increased after exposure (P<0.05). Moreover, the levels of IL-1, IL-6, and TNF-« increased significantly in
all exposed groups compared with the control group (P<0.05). Above results indicate that subchronic exposure to
DMEF leads to liver damage by inducing the activation of TLR4/Akt signaling pathway, interfering with lipid metab-
olism and promoting inflammatory responses.

Keywords: N,N-dimethylformamide; ICR mouse; liver injury; Toll-like receptor

— FF 3L H 5 B (N, N-dimethylformamide, DMF)
PRI A M O R T AR Tl A 7™ R A 36 3 B sl
A P i FE o DMF AT ) 338 KR
KAEFIEA By 5 R, 2k v e Bk s 1k
SRR IEANLERY AR ) ) 2= 5056 K DMF &
LLRT ML (2R P50 K nl iR 2E1 AU AE il R
7% T S A ™, AT 5 B I I O
G2 Rt UL E 5o B E Y 1k
AP S5 419IE 52 DMF A] 5| 20 B 0 1 g S
AT HEANATLAR T LA AR AL A i SRS
XF A WFFE VA 45 T 05 P E(ROS) A G 1Y AL I )
W S0, fHL () -t A A 5 ek 56 DR B /S BRI
P KT 3 B 85 45 SR AR, 7E DMF %2 88 77 7E
SR O B B 3 77 X0 A2 4y 1k DMF
JHFA5 3RO, Y B I 28 A S 43 F M AN B A

Toll KE3ZAK 4(toll-like receptors 4, TLR4)/FE h—
PSR GRPER +, CHUEIIFE R AR A HLIS Gy
WA Z RSN A W) BT BOF- O b R FEVE L, T AR
I Y ERER 7 Sl N B U I (e 6 /.3 [ ] 0= 2 i
IS T UL FR 40 4% A F kB (nuclear factor kappa-
B, NF-«B) . # 11§ B(protein kinase B, Akt), 5%
S MR YRFE A F a(tumor necrosis factor, TNF-a) , H
AR 1N R 6 SFAHIRI R AL N, 38 7] 28 p38

22 3R TG AL B M- A W EE B P62 {5 5 Hh,
if c-jun 2 FE K Ui ¥4 B (c-Jun N-terminal kinase,
INKO)ZIE AL X755 40 G 1) 00 0 48 I 1, e
Lk A A 450 WESEHRIE DMF %85 304
7 B0 Ak 450 3 TR i, AT R Rl S24-7 RAT R
P TRRHAH A B K R R A5 DR AR el AR IR
BRG] g & (R HE 5210 Toll A2 (K40 A5 5 i i &
JHF i 4 P HAR 2 H AT, %P TLR4 & A5 7
DMF S S 05 b & AR ] S v iy BAR 7+
W ANTHAE

ST UL A 40058 o 3l ) 55 56 75 %5 DMF X
/N ERUFE IR0 35 8000 26 0 6T TLRA AH G 73+ FKak 1Y
S A GRS DMF 45005 16 v AE AL D5 0] ik
2,5 DMF A= 255 FAA 0 o8 SR AL St g5

1 # #1577 % (Materials and methods)
11 5

i 7 : DMF (Assay LC-MS 98% , Sigma-Aldrich
], ) RT-PCR 7] & 51 ¥ (TaKaRa K 54
WSl ) s N R i WA & A R R
7] 6 AR B R Fif 57 &2 (Applied Biosystems A A,
K ; HARMEA -1, H 4L 3= -6 FE SRS ]
- Elisa 1251 & (VL 75 B 52 S0l A FRA |, b )
HoAtl 2500 341 4y [ 7 o3l
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182 : 5332 % PCR ¥ (Eppendorf 2\ ], 78 &) |
MODELS550 fi} #71:1% (Bio-Rad 2% 7, 3% [#) , RM2126
Yl i Hl(Leica A F], F2E) ,CK40 {2 {45 (Olympus 2
"], HA) CFI60 FiSAH#L(Nikon, H A%),

1.2 BBl gy

HEREAS2F TCR /NER 80 ., Ml (23 £2) g, MM
(20+2) g, 16 VG IR LS 56 B W) A BR 2 ] B 3t
(SCXK ¥ 2008-0016), 545 2 Wi 57 1 Ji J5 B AIL 73 Ky
XTARZA0 mg-kg™' -d™', n=20) K52 (350 mg-
kg™ -d™', n=20) FFHEL (700 mg-kg' -d”', n=20)
FIE R 2H (1 400 mg-kg™' -d™', n=20),

1.3 fEHRAI
1.3.1 SRS RK

/NERARSE FTRR & i, b BE S A AR BER UK
TEEURFE , DR AT T FRIUI i T3 28 2R 85 R AR
F R =R B (g)// ) BUA BT i (2)x 100%

1.3.2 e AR

JHFRELHZUH 10% Hhf R B Mos i e, B
KI5 A AL 45 4 pm V), TRAOKS 4L (HE)
TMEL O Ye )i i fl e WA L B 2= AR A
1.3.3  JFAEZVA0 g br A A

Foe RN 3 G U B 3 A TR A I R A 5
I h TN A TR & Fk % B4 T (alanine aminotransferase,
ALT) A+ 5 4% 24 [ (aspartate aminotransferase, AST),
B W R i (alkaline phosphatase, ALP){ P DA A &L
M [# fi%(total cholesterol, TC)FIH il =K (triglyceride,
TG i,

1.3.4  JHWESE BT 4 B e 85 B3k S (Western
blotting, WB)

FRELZ) 100 mg /)N ERUFIEZH 2304 T 2 1 B4R R
BT 95 CoKBERER AR 10 min, I F-20 CIUKEE
PR . MR 526 B Y, T iR [R] e BE (1) SDS-
PAGE ¢,80 V HLE T 43§ 30 min 247, EL % mark-
er PUAATF VI 2 120 V LR B B 450, X R
PEATHLUK AT B . FUKZS RS, 76 10 T I % g v
% SDS-PAGE Ji& I i 4% %% 2 W & 4k () PVDF
1,100 V1255 70 min, FEREAEHUS , INAGE
5% 4951 TBST, EiFEHEE A 1 h, 45015 —Pt 4
CHEE LK., WH, —Prm, TBST E PGS minx3
X), HRP EX —HUEEMFE 1 h, TBST #H (S min
x3 ), M ECL &M E 29 3 min, it A Tanon-
5200 4= A Bk R OGEG 5 i R G404, 5 A Im-
age J JAFor#T

1.3.5 ELISA 7EIU /N BRI A 28 14 PR 77K ~F

FRIBUIN BT I 2H 21 24 100 mg )3, F§ ELISA
PN ERIFE R R MR F AR 1AL-1) AN R
6 (IL-6) 1 fifr 5 YR FE K F oo( TNF-) 35 2 8538 51
B N ACE 20 min J5 , NERTELE IO T 75 A
o TERREMAL 25 AL RS LR BRI A5 i A
T S RFIUARE A, 0 A PR i AL Y B e Y
PR MABAFL, 25 FFLER SN, SR 05 AR I 4
N FLI FE IR AR IR F 60 min B /K 7 46 K ¥ 37
Co FEWE, FRAIK AT G AR, i 1
min, RV, 0T, HE W S Kk, AERAFLT N
A AW B W ,37 CHOGIFR 15 min J5, IIAZ 1L
W, T 15 min NTE 450 nm P AL OD 14,
1.4 BEit=#5ir

SCYGHE ] x+s 6o, FH SPSS 24.0 SEitk 44y
BrdE . SR SR 2R 07 22 40 B, 77 25 57 Least-
significant difference #1755, 2H [A] [t 4 H] Student-
Newman-Keuls K555, P<0.05 F£nA BEMEZER

2 453 (Results)
2.1 DMF ZEEEX/IN R BRI i 5

DMF 5%/ B8 H IR [R) R B2 16 ol iR 2%, 11 Bl
BRIEIR LT B 78 55 8 SR IR ]
Gy N L S W IR TS | S

W 1 PR, LI 5 JEI, gl /s R4S
H(3596+524) g S5XF A4 (40.61+5.77) g M L R
B AR G PR R AN R R B T R
W/ ((40.06+5.55) g.(38.81£5.29) g), {H 55 % I 21 AH
SRR, 5 12 Fnbd m g BUA R
TN (41.82+6.12) g F1(39.62+6.19) g, AH LX) IR
246 .87+6.90) g 73 HIFEAR T £ 10.79% F1 15.48%
(P<0.05), LLIFIAT, DMF 2 &% i il /)N B T 5 A 3
T, AN )30 2 2H /0N BRI 2R 55055 % LA A L 35
HAIN(P<0.05), i 2 fIizR .,
2.2 DMF ZZEX/NRUFHEE 500

Xt 25 /N B IEIE & 647t g, 6 8%~ HE 4t
e 1 FoR R HES ST R 5), A5
T I AT DL, DMF 22 8% 21 vl DLAS [R) 2 B2 46 4 g 32 11
TR, AR ZS BN A% RS . TZT O Yefadh
JAPE 2 Fion , 5% RRALA EL , B2 2N BRI %
20 B TR R 7 5 A KR I
2.3 DMF Z &% /)N B IEA Qs K 152 i

X DMF 252 J5 /1N BRUFFIIE 20 5% o 2 B A G il
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YRR T TSI, 25 AN ZE 3 B, R X HR 4 A L
DMF 2 & 1& i =54l ALT AST Fll ALP & &
W EFHP<0.05), Hirf ALT Fil AST Fifi % 5% 57 12 48
It 58 2 b, % REAC S p R & B, TG
M TC WK F#R7E DMF R g 41 8 7 3, {3 TC
ASCAE 2 790 e 2 0 A 2 4, R s ) 2 R )
A A B S A
2.4  DMF Z gt/ BB Fh A OG 8 F7K T 52
WA 3 s, il % DMF # 8/l TLR4 AH %
3 [ AR T R R K R R DN & B, TLR4 1Y 2% 3k B
& DMF FHt 3 2 F 7, 43 i 292 %5 B2 1Y 1.30
i 1.55 £5 70 1.98 £%, H T ile 5>+ Akt #l NF-«B (1)

IR Ak o AR Fa 35 5 2 Kl Ykl %5 DMF 51 i (1) 3
T 2. 35 5 =5 (P<0.05)
2.5 DMF Z&Eg %] /)N BRI Hr A5 PRl 1) 52 i)
Wk 4 Fr7s  ELISA 455 10 7/ BUFFIE o 4 1
A IL-1.,IL-6 Fl TNF-« Bfi#5 DMF %t 52 57 i 1) 3
IR, X AR A IL-1 AKPAE
BB T 8 =y = N =13 i S APt RS = A PP O )
4 5 A1 (P<0.05), BLAk, MO HE A A Eb , IG5 &
20 A FHE A R A IL-6 TR T 2 1.15
% 135 F5H0 1.86 1%, A Rifi % 7] & 75 21 18] 32 7 1
FH#a$(P<0.05), TNF-a /K76 = 751 2 20 4
BN IRZH AL T 24 1.86 4571 2.76 f5(P<0.05),

®1 ZHEREBRE(DMF)REX/NRERENRN (X£5,n=20)

Table 1 Effect of N,N-dimethylformamide (DMF) exposure on body weight of mice (x+s,n=20)
5 i3 B 1] /] o B ZH IR 4l rh e [l
Exposure time/week Control group Low-dose group Medium-dose group High-dose group

0 29.52+3.64 29.64+338 30.12+4.37 29.71+1.94

1 3249533 32.84+329 32.64+4.59 3228+3.54

2 34.51+5.74 3421+4.16 33.82+4.93 33454353

3 36.29+5.86 3626+3.11 35.64+528 34.68+3.76

4 38.92+6.48 38.36+5.10 37.17+5.53 35.70+4 .86

5 40.61+5.77 40.06+5.55 38.81£529 3596+524"

6 42.11+6.52 4149+5.79 40.07+5.68 36.73+5.67"
7 43.63+6.74 42.40+4 47 40.71+6 45 36.94+571"%
8 44.42+624 4337534 40.97+6.03 3839+6.03"*
9 4523+693 43.83+6.01 42.07+4.89 39.01+598"*
10 4594+6.58 44.54+6.35 41.84+6.09 38.98+627"7*
11 46.79+6.78 4547+5.80 42.16+£523 38.83+5.84""
12 46.87+6.90 46.14x595 41.82+6.127" 39.62+6.19"*
13 4437575 4393285 38.48+630"" 37.17+552"%

T S IR, P<0.05 ;* SARFIRE AR L, P<0.05,

Note: “indicates P <0.05 compared with control group; * indicates P<0.05 compared with low-dose group.

&2 DMF HFEX/NRAFREMAESRREHIFN (XLs, n=20)

Table 2 Effect of DMF exposure on liver weight and organ index of mice (xxs, n=20)

415 JiF /g JHEHIE 5 %50/ %
Group Liver weight/g Liver organ coefficient/%
X BEZH Control group 1.76+0.51 446040
i 4 Low-dose group 1842034 488+032"
P34l Medium-dose group 1932039 502+141°
41 High-dose group 2.12+048"* 546+021"

7E L SRR I, P<0.05 3 SR R4, P<0.05

Note: “indicates P<0.05 compared with control group; * indicates P<0.05 compared with low-dose group.
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1 DMF #EE/MNFAFFAE HE &
T (2) (b) ()Y TR 20T R G504k 20 v 70 ek 2L 30 70 k£ (x400), =20 ; B0 355 S R 25 ¥, 21 0355 Sk 3R R M40

Fig. 1 HE staining of mouse liver after DMF exposure

Note: (a), (b), (c), and (d) represent the control group, low-dose group, medium-dose group, high-dose group (x400), n=20;

the black arrows indicate vacuoles, and the red arrows indicate inflammatory cells.

R SR 1 s
2 DMF #&F
2 (a) (b)) FI(d) /3 HIRFERT HRZH ARFAIHE2H | rp 7 a2 8 5 2H (x400) , n=20 ; BB (A 57 L s AR Wi i
Fig. 2 Mice liver oil red O staining after DMF exposure

Note: (a), (b), (c), and (d) represent the control group, low-dose group, medium-dose group, high-dose group (x400), n=20;

the black arrow shows the fat drop.

3 1312 ( Discussion)

DMF J& T A fat Fe STl AR S i 98 iy 4 A g
Wz — , HAA B 0 R (R BB R B
AR LS 23 DMF GE 5 |2/ BRI Bl 2 S8 52
SRl G B VN oY R M/ N U A = S S s ]

AFEAS R 42 322 fok DMF B9 6 15 28 N A 55 Fh g
WFFE A &5 20T 3R W92 M DMF 2 5% 1l i
B LARFRE G S AL AR A P R B, itk —24
T f# DMF S0 AL, X TLR4 KA &4 F ik ik
77 ke,
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TLR4 J& T-15 F2 00 2 S0E o 18 — b 240 i 3R 1 52
TR, TR IR g% L AAE N LA o X A4
FAU S BR T H 2 LS 4K IR £ B (lipopolysaccharide,
LmWhﬁEMﬁkﬂTRAmﬁﬁ@ﬁ%%W%
W TR TE NI Z Fh SMIE AL A i 1, 38 2 11 51
93 R G 01 X B A 6 A DG A I A T
POy FUNBERE L IR 7 88 B T4 & TIR 45 iy 3k f5
R 5, AP E SO E e sk R s, 2 5
JE SRR SRR 7, WA Ry 2 2008 M 0 1 v
B NIINUED

Omgkg -4t 350mgkg‘d‘700mgkg d‘1400mgkg‘d‘

P-AKE | S w— ————— — |50 D
G ey S s waone? Vo et e wasme |
P-NF-kB | #99 S i s s s e - |05 kD
NE-B | S - s D
B-actin |--------|42kD

TLR4 [R5 HXF T4 1 Akt 1§
AL R Y18 4), TLR4 Al i i 4% 503 2 i S
I PR B O T AL P J5 41 4 37 P85 TG Ak ok B Akt
BRI ALK, 1S AL B Akt a3 b 8 [ B S5 ek 4h
HEMA lc BHE HEHILMFRMERTEAZ
R FESF X xﬁiﬁﬁcE’JﬁTLﬁB 05 T A5 o i T
SR A PR AT S5 F AR IR A R, BFoE &
ﬂ%ﬁﬁM@HmawbﬁﬁIlwuil%ﬂﬁﬁ@H/
Hel /INFRAH Eb 2L A B8 5 04 T 0 I 107 85 B RN 4R 2 it
AFE AN PM,  FREEIFSY AR & B TLRA W] 3 a8

B3 DMF X/MNREARIEKTFHIZIN (xxs,n=20)
L SXFIRAIA L, P<0.05,

Fig. 3 Effect of DMF on mouse protein expression level (x+s, n=20)

Note: * indicates P<0.05 compared with control group.

—
Kor¥ i ifu/2H 2
Macromolecular Cell/Tissue

4r =0 mg-kg!-d!
| ~~350 mg-kg'-d!
4y O =700 mg-kg'-d!
Hz_i’ 3b w1400 mgkg'-d!
Lz |
Q
®3 2k
& &
227
45 1F
s |
0l
TLR4 P-Akt/Akt P-NF-xB/NF-xB
ar R E R

Organ/Organ system

NE-kB#4 i
NF-«B activatio

TLRAFE
TLR4 activatio]

AKtHTE

Akt activation

) US|

SRRy
Apoptosis of
hepatocytes

S
Liver injury

Pro-inflammatory
cytokines increase

4 TLR4 #X%F7 DMF BUNRAFHRG RHER A K
Fig. 4 TLR4 activation leading to liver injury with DMF exposure

*3 DMF fEEx/RIFFRIHEER =

S0 (xxs, n=20)

Table 3  Effect of DMF on liver metabolic enzyme activity in serum of mice (x+s, n=20)

205 ALT AST ALP TC TG
Group /(U-g™") /(U-g™") /(King unit-g™") /(mmol-g™") /(mmol-g™")
X IR 4H Control group 152.33£2037 4426+10.74 0.58+0.06 0.07+0.01 0.13£0.03
I 40 Low-dose group 159.83+33.15 47.59+9 42 0.67+0.09 0.07+0.03 0.15+0.05
P& 4] Medium-dose group 191.38+37.50" 58.84+8.97" 0.68+0.08" 0.07+0.03 0.18+0.08"
4 High-dose group 23094+4022" A 74.80+21.46" % 0.70£0.05" 0.08+0.01" 027+0.11"*
TS BT L, P<0.05  * SRFIEAAN L, P<0.05 ;2 5HFIR M, P<0.05; ALT F/R N R R B I TEHE, AST H/8 5 S 4 R i, ALP £

FNIRVEREEREE , TC o B ERE, TG F/m Bl =k,

Note: " indicates P<0.05 compared with control group, *

indicates P<0.05 compared with low-dose group,

A indicates P<0.05 compared with medium-

dose group; ALT stands for alanine aminotransferase, AST stands for aspartate aminotransferase, ALP stands for alkaline phosphatase, TC stands for total

cholesterol; TG stands for triglyceride.
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&4 DMF X/NRKEEFEFiF RN (x+s, n=20)
Table 4 Effect of DMF on the activity of inflammatory factors in mice (x+s, n=20)
(pg-mL™")
45
Group IL-1 IL-6 TNF-a
XF B[] Control group 5.01+0.66 6.72+0.38 0.58+0.06
I 4 Low-dose group 634+1.17 7.74+0.49" 0.67+0.09
P74 Medium-dose group 801+141" 9.08+0.15"* 0.68+0.08"
i #44H High-dose group 21.18+8347# 1247+1.59"# 0.70+0.05""

T ST IRAIAI L, P<0.05;F SRAIER ML, P<0.05 ;2 S5, P<0.05,

Note: " indicates P <0.05 compared with control group; * indicates P <0.05 compared with low-dose group; ® indicates P<0.05 compared with medium-

dose group.

A5 Akt S B IE T R T STAT3 7K 52 i JF Uk 98 2 45
W, 1 AR AR Y ez TLR4 454077 5 #il
BRI R 25 6 2% ik sl BELIT 5 Ui Akt AH S IO 1
A A7 ELR] AR Ry 3 5 R 4 FORE i A3 1Y 58
ST 43, 4 AR R i AT fiE 4 Ake F7 55T 1L
1«B (1B kinase, IKK)E & ¥) I NF-«B 1]
il 25 I (inhibitor of nuclear factor kappa-B, I«B), fifi
HARAT AT T UL R A 5 fe it e M e
Shen Z:P51 5 1k 25 Wy 4 ] TLR4 %3k, & P BE 2% it
AKt/NF-xB 0 1 98 1 507, DA T R AP K B B 42 41
MEdET:, BEAh TLR4 T iE45r+ MyD88 (141l ifil 1 A]
T BHA Akt BERR AL AT JH kB % P 2
NF-«B 71k, M7l RAW 2647 4ififitf LPS Fir5 | # )
RMEBULP, FEARR L P i DMF 2 5% 51 &2 1
BN, TLRA F&k /K-t BB S 34 o, (] B £ i Vi
Akt/NF-«B AL K- B 82 71, 5 Z [R5 902 I i
TG F1TC /4 L T+ S 40 B A g v 55 i i 38
H L HEWT , DMF 7 563 48 0% TLR4/Akt 15 W T R
ARG B T HE 5 R AN G 105 3 B £ | I w1
BT, 22 i 2 i b i 32 0 i i R SEL Ak ok X g
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