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Abstract ;

Objective: To investigate the protective effect and

mechanism of Lyophyllum wulmarium fibrinolytic enzyme

(LUFE) on rats with hyperlipidemia. Methods: Hyperlipidemia
models were established by feeding with a high-fat diet, and the
model rats were gavaged with different doses of LUFE. HE stain
was used to analyze the morphological changes of liver. The
biochemical indexes of rat plasma were detected by colorimetric
method. WB analyses the expression level of related proteins.
LUFE alleviate the liver tissue injury of

Results: could

hyperlipidemia rats and reduce the plasma lipid level and IL-6,
TNF-o, MCP-1, ALT, AST. LUFE can down regulate TLR4,

MyD88, phosphorylated PI3K, phosphorylated Akt and
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phosphorylated NF-xB protein level. Conclusion: LUFE protects

against hyperlipidemia-induced liver injury in rats by regulating

PI3K/Akt/NF-«B and TLR4/MyD88/NF-«B signaling
pathways.
Keywords: Lyophyllum wulmarium; fibrinolytic enzyme;

hyperlipidemia; liver injury; inflammation
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FEAL 10 Ho ARYESCER 13T Bl BR IE 5 0 B A0 1
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Figure 2 HE staining of rat liver tissue with high-fat diet

for 4 weeks and 8 weeks
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M, PR TIES . Uil LUFE 3 & I8k &% S IR
105 A — 2 W OR3P PEH .
2.2 KB MmAEKFE

1 E2AAL SIEW X AN .4 8 &M
IR K B TC, TG, LDL-C /K F ¥ i & 7t & (P <
0.01), SHERIZ A L, BH T BR 41 K B TC. TG K3
B E AR (P<<0.05,P<C0.01) .4 LUFE 4} J| &b 1 4,8 J§

BE 288 | 2023 F 4 A | RaSHW

B KB TC.TG.LDL-C 7K - ¥ & [f] #2 B F# Ik (P <<0.05,
P<C0.0D), 55X A A, LUFE + 4 Kk R TC.
TG KFTG B2 2% 5, LDL-C /K i &AL (P <<0.01),
JFFIUE 2 g 2 AR 3 08 A7 1 32 B2 R 4% B Ot ot g /K SF T Sz gk
JHEHE Ji AR KA R R K RO R AR R
Ja A B & T, 51 RS R AI4F 4 LUFE + 5
108 7K - W 5 R ARG L 32 7% LUFE B — 58 1Y e IS 7 i

®1 BERE1ANKRMmMASKE
Table 1 Blood lipid level in rats with high-fat diet for 4 weeks mmol/L
20 5] TC TG LDL-C HDL-C
T % FR 20 1.80+0.40 0.2440.02 0.60+0.25 0.95+0.21
LAY 2 8.4142.33" * 1.89+0.85" 4.43+1.11" 0.73+0.24
LUFE 41 5.11+2.20% % 0.65+0.22% 2.384+1.22% 1.1540.64

T o FARGIEFH X BAME: £ FRGHERMAAM L ; » FR P<C0.05; » « FIR P<0.01; # F£IiR

P<C0.05; £ # £/~ P<<0.01,

k2 BEE%EsANAKRIMAEKTE

Table 2 Blood lipid level in rats with high-fat diet for 8 weeks mmol/L
2851 TC TG LDL-C HDL-C
1E %) B4 1.50+0.52 0.99+0.36 1.0340.15 1.86+0.19
HERI 20 24.7145.60" * 3.6941.30" 8.2940.70 " > 1.69+0.14
FF A4 ) B 20 14.50+2.80% 2.3140.93% 8.29+0.73 1.7840.19
LUFE-L 41 10.70£5.07%# 1.6040.43%# 5.6642.11%*AA  1.7340.17
LUFE-H 4 13.25+5.57#% 1.484+0.61%# 1.344+0.81%%AA  1.7540.15

T o FARGIEFX BAM: £ FR SR AFR S X BA ML ; x Fx P<0.05;
* x Fon P<<0.01; #FR P<0.05; # # KR P<<0.01; AFE /R P<<0.05; AAFER P<0.01,

2.3 BFIhgEkE

f2e 3. 4 Al ML SIER X IRALA .4 R 8
BERIZE K B 3 b ASTVALT BB B 7 & (P <
0.05,P<C0.01), SHEAIAIAH [L, FAPE X R4l 5 LUFE T
Tl 2H HE ME 3 2 R R (P <C0.05, P<C0.01), 5 BH ¥ Xt
MRAMIL, LUFE THA L EEY TR E 25, AST #H
ALT J2& S We -8 55 0 R AR AR T 3R 0 MR TR & g
T 20 R BRI 4 R i I T T AR B R L, R 3K
21 i 53 375 P 3 L PR il 3% ALT O AST K B3 7
2 LUFET Wi J5 M AR 3L 05 2 , 136 93 LUFEXT JIF 40 fig #1 15

®3 BEKRE41EMKR ASTALT Kk F'
Table 3 AST, ALT level in rats with high-fat diet
for 4 weeks U/L
20 51 AST fii% 71 ALT f§i% 71
TE X B2 3.40+1.32 3.57+1.29
R 2] 26.17+5.86* * 11.00+7.34"
LUFE 4 3.0240.96% % 0.79+0.51% %

Tox FORGIEW X AL s = 2R 5B A A Ll « %R
P<C0.05; % * &R P<0.01; # /8 P<0.05; # # %R
P<0.01,

HARPER, 5E 1 4584 —3.
2.4 RIEWXIBIRATE

M6 5.2 6 AL, SIE % 4 AL AR Le . 4 J5 A 8 JE Ay
LRI 20 K B9 IL-6, TNF-o Fl MCP-1 7K - ¥ B & 38 fim
(P<C0.01), 5#ERIZ1 A8t BA 4 X B 41 5 LUFE T i
4,8 8 F Bl IL-6, TNF-o, MCP-1 7K F i B R % (P <
0.05,P<C0.01) . 55 PH M5t 41 41 b, LUFEF 041 1 %

x4 BEEKRESHEMAR ASTALT Kk F'
Table 4 AST, ALT level in rats with high-fat diet
for 8 weeks U/L
415 AST Hijifi « ALT Fi 1
TE 6 B2 6.47+2.10 3.84+1.30
I 54.76434.21% 39.7745.31" *
FH 4 xof B 241 3.9640.63" " 6.61+1.81%
LUFE-L 41 4.28+0.92% % 21.00412.96
LUFE-H 41 3.824+1.30% % 6.96+2.21%

T ox FARGIER XM RAMLL; 2 R S5BERAMLL: « £R
P<C0.05; * » N P<<0.01; # F£Rx P<<0.05; £ £ £R
P<C0.01,
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SEFRBRIY T B 22 5. TNFo fIIL-6 EZREHHE— £6 HEKRE S AMKR IL-6.TNFo MCP-1 kF’
B WM 43 W A2 R R F, TNF-« Al Bp[E] 11-6 5 5 F  Table 6 1L-6, TNF-¢ and MCP-1 level in rats with high-
ARG ATENER .5 ERAER M, MCP-1 &—F fat diet for 8 weeks

G T 0 A 2 R R e — v
PR lgjmﬁu%@ﬂﬂ R BR KR T 1R i AR AR I (R B 4R g % IEW SRR 25.4843.32 272.20£191.56 29.50+3.80

IE R F KPR 45 A — B LUFE + BUS B 0 R 20 108.11415.49* * 830.944-210.62* * 50.86417.60" *
ﬁérﬁ¥*¥’wﬁ” LUFE A7 — 5 M HT R A Mt 3o BT BRZH 47.0048.37% %  550.154192.63 31.95+5.10%

i B KR S BT R B AR R LUFE L4l 61.7845.04%% 321.474140.95% % 29.9945.97%
2.5 RBRAER[ABEXEARIEKTE LUFE-H 4l 47.36+8.36%  317.63+117.14% % 30.23+4.63%
2.5.1 PISK/AKCHEEMRE FREARF PIBK/AKUE 5 e e e st b s = %7 5 BUB AR IL s « 427
5 B S R AR SR R Y 0 ] A 0 B A R RN B L ) o AR P<0.05; % % 327 P<0.01; £ F47 P<0.05; £ £ £7F
A AR AT B B3 AT, R A 4] K R 4l 4 P<0.01,

PI3K, Akt AR IR fb KB & 7H i (P <C0.01) , 158 B &5 i 1K
BA G PISK. fif fb PIP2 #% 78 Jy PIP3. J5 & i
Akt @ B2 AL B9 Aker] b8 B R oL S E -1

(SREBPlc) 1y # 3577, T SREBPlc j& i§ i B8 4 A i

(FAS) W B BEH T a 2 M0 FIEG (SCDD) Al L BESH T A R 1k

B CACCO) 55 i 05 75 i i 1 b e B 7010, R WYl 1 Ak 1y

x5 BERE 4 AMWKR IL-6,TNFo MCP-1 & FE Akt ] ¢ SR B A . AR 2 K BRI B S T I R U
Table 5 1L-6,TNF-o and MCP-1 level in rats with high- 24 (P<0.05),A[f¢ 5 PI3K/Akt {5 5l SR IE G 4. 5

fat diet for 4 weeks ng/L RRIZGUA LG L BEE X BR 41 R LUFE T il K BUF4140 PBK
G -6 TNF-a MCP-1 A Ak (1B R AL 7K P S8 2 B AR (P <C0.01) , v BH 44 X |
TE#AIR4l  66.4340.59 83.07+30.33 50.48417.70 MR JE R B 2, Ui LUFE A G5 1 4 45 PI3K/ Akt il

T RIZE 105.32-54.00% *  261.67-£50.78" *  159.57479.20* *  BEATE T g BLACHT TR B R AK BI04
LUFE % 63.81+10.66%% 133.064+38.32%% 50.31£17.547%  2.5.2 TLR4/MyD88 il f§ M e £ kK F  TLR4 &
b R T AL s % R RO UR L g WML UV IS IR 9 — S IR i 2 AR A0 AR
P<0.05; % x 55 P<0.01; % £7 P<0.05;: 2 £ %7 365 WU ERAM  Kupller 4180 JF 52 K 40 K

P<0.01, BHASIRRES B E R, 2w L Y6,
IEMX IR BRI LUFEL £ B P-PISK/PISK
. - gy 0 P-Akt/Akt
B —actin o=
- — —— R = 1.0 ##
PI3K I —_— — — I @ % ##
popp3k [ R | K05 ﬂ
< 3
Akt I — I < 0.0
_ Imfﬁﬁéﬂ FRIZH LUFE4
SUE ¥ &3 P
Group
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R4 LUFE-LZH R L5 AA # W P-PI3K/PI3K
TEF AL PR AL LUFE-H4] W s T 0 p-Aki/Akt
B -actin [e— e e e e | %*;10
,]:[ D
1461 [——— | M%
W 205
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I
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215

(Ernup
(o) WIRKESAKRBUIFALGURL & A & (d) PR R BT URRE FE T

* R G IE R X AL 5 2 FoR SR A L ; AFROR S5 FHHERXS BALA L 5 » F0R P<C0.055 % » FIR P<C0.01; # KR P<C0.05; #
£ F£RP<0.01; AR P<<0.05; A AF R P<0.01
B3 ZMEAAE 4,8 Ao RFAMME F PI3SK/Akt BH%A8 % K & Kk KF
Figure 3 Expression level of PI3K/Akt pathway related proteins in liver tissues of 4 weeks and
8 weeks rats fed with high-fat diet
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S U I B B 8 S R 445 1 U P 9 B R A0 LPS @
ot b R A AR A IR 0GB OF A s TLR4 {5 558
BREO L P 4 AT, 5 IE R X R AN G A A K BRI 4
Zirh TLR4 \MyD88 7K - i 2 F F+ (P <<0.01), Al GE 5 1
PPk LPS Fh 6, SE T A0 L, B ME X R4 5
LUFE T Bl 21 K B4 45 2 2 1 1 2% 3k 7K 7 S 35 R AR
(P<C0.01), Hoer pH M BEATACR L o B35 . m s ot
W], LUFE 3 #8#% TLR4/MyD88 (%23 i {7 ¥+ LPS

BE 288 | 2023 F 4 A | RaSHW

H] figid i F 8 TLR4/MyDS88 {5 2
WS

2.5.3 NF-«B fll P-NFxB & [ #ik/K¥F NF«BEH
22 1) J SR VR 15 T RE A% AR T R FEATL AR 1 e A
RAE NS T K P TR T, BE gt T R
PI3K/ Akt i #% #l TLR4/MyDS88 j@ % ¥ 7] i 1% NF-«B,
AL NF-xB 58 A% 5803 W 0 R e b s 45 5. Ja g
BN Y % 5, 0 1L-6, 1L-18, TNF-o 1l MCP-1 %, f

Ok FR 4 I TR R

V55 0 045 P9 B AL SR B 25 A AT . X tR s LUFE IS W40, 5 0F % 4 1A b, B T 20 K RO A 40 1
£ 15[ EETLR4
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Figure 4 Expression level of TLR4/MyD88 pathway related proteins in liver tissues of 4 weeks and

8 weeks rats fed with high-fat diet
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Figure 5 Expression level of NF’KB and P-NF-%B in liver tissues of 4 weeks and 8 weeks rats fed with high-fat diet
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NF-x B J H@ R ALK - B A5 (P <C0.01) , 5B R 41 AH
L. 4 LUFE + 35 [F] B 4 0 IR 2 35 fif NF-« B K H i R
PR IK T i 3 AR (P <C0.01) , 55 FH M X HB 4 A B, LUFE-L
20 NF-«B K H s B2 b K ¥ B 2% 7H & (P <<0.01). i
LUFE-H 4 NF-«B J¢ H 8 8 1k K F 8 2 B AL (P <
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