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Protective effect of hydroxytyrosol on LPS-induced acute lung injury in mice
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Abstract: This paper explored the underlying molecular mechanisms
by which hydroxytyrosol exerts its anti-inflammatory effects in a mu-
rine model of acute lung injury (ALI) by up-regulating autophagy.
LPS-induced cytokine activity, inflammatory factor levels, sirtuin
(SIRT1/3/6) expression, mitogen-activated protein kinase (MAPK)
activation, and autophagy marker expression in ALI-mice were ex-
amined by western blotting and staining methods. Molecular docking
between HT and SIRT and MAPK was studied with a Sybyl/Surflex
module. The results showed that LPS-stimulated SIRT inhibition.
MAPK phosphorylation, and autophagy suppression were all notably
abolished by HT administration. HT treatment significantly attenua-
ted pulmonary edema and inflammatory cell infiltration into lung tis-
sues, accompanied by decreased lung W/D ratios, protein concentra-
tions, and inflammatory cell levels in BAL fluid. LPS driven release
of inflammatory mediators, including TNF-a, IL-18, IL-6, IL-10,
and MCP-1, was strongly regulated by HT.
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Hi ZE K A% (DXM) . 4 BF > 99.6%, 3% [ Sigma-Aldrich
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IR E AR (IL)-1R8, 1L-6, IL-10 F0 fih 98 3K 38 A T«
(TNF-o) ELISA i 7] £ : 25 H Biolegend /A # ;

22 ZUEE AL TR O (MAPKs) % 6 5t 7k (55 ERK,
INK F1 p38) /N B-HL 8l 2 1 0 o B e A T BRAR o 4204k 1
fits CHRP) A7 12 19 470/ BRI TeG Ol R A6 R R B R 1) (H+
L) — 4.2 H ABclonal Biotech % BR/2S 7] ;

L.C3.Beclin-1 1 SIRT3 — 4 : 3 [ Cell Signaling Tech-
nology /A H]
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AL E 1 (MCP-1) — ¥t : 26 H NOVUS Bio-
logicals 7\ ] ;
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1.2.1 LPSHM A% /ANRBENLST N 4 4. 7€ LPS Bkl
1h A FHIN A 25 Y sl BER K AL B, 78 LPS W TE)G 24 h
WEFE/INER

(D gl AEEK . 8RR 0.2 mLER .

(2) LPS 4144 FUNR 10 pg, e n,

(3) HT + LPS4{.HT,100 mg/kg, # & ; LPS, &} H /]
B 10 pg. SN,

(4) DXM + LPS 41 .:DXM,5 mg/kg. # g ; LPS, & H
/NEL 10 pgs BET
1.2.2 ZHAhEH RRRAEMIE A LPS Badifn 1 h, B /R
AR K R VBB 0.2 mL) E¢ HT (100 mg/kg, ¥ T4 3L 4k
KD, DXM & —F & s 'S BRI TR FIRm & R
PEB . PRt FEAS B ST B, DXM(S mg/ kg, ¥ T AR BLER K,
TE B 1y PR B
1.3 A*

13,1 ZAEMIEER (BAL WL H A 5B &
— Wt 24 h g /D RRWOF#ATEW IR, @A
A 0.5 mL & EKE M PBS(pH=7.2) 5 & 14 ¥ 17 BAL
T 3 e, BRI 1.3 mL, JE My e B4 87 %
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H LW HAE—80 °C R & R Lk — 5 ik ELISA, 8 J5 5 41l i
UUVE Wy A0 1 FAE 28 1k 4t B 43 BT IO B o AR 34T BAL )
W A N B TR B 3R A 2L, 8K E A Ak DD R
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ENI 43 BT ST 25 4 W 58 R S e L b 2= e £
1.3.2 38 M vk (BALD W4 HT

(1) BAL ¥ 1 20 M 43 28 71550 4 4 i U0 08 TR kB 0% T
I mL ZE40 M 41 28 vh W o, DABR o 4r 4. FfiJs.4 C.
700X g B0 10 min K 4 M43 B . SRS X L 1 4 i 3T
TEFHIREIE T 1.0 mL PBS(pH="7.2) 1, }-{i F§ KWIK-DIF-
F™ Y 548 5] & (Thermo Fisher Scientific Inc) #E47 4L 8, 4
ANFE SRR 200 410 40 A6 43 2 B, A 5 o 40 A
BT T B4 U B 200 0 g e e A

(2) 4t f DX Ak DS B9 6 - A B vk B — X

P05 o AR AR T 7 A B AL B T ELISA 3 550 & ) 4
BAL YR &b A 40 B B+ 09 & &, 2 45 1L-18.1L-6 , 1L-10 FI
TNF-«.
1.3.3  Mite e AL = A e o, X T 40 40 B 2% 0F
fili B AR Z BAL f/NRAIITA R, 4 CTFREET 4% £ R
FEE s 24 h, PBS ki) -4 C FAE 30X i P &L i
Wiaim A O.C.T. &I —20 TR,

7 pm SRR SE UK VR D v Al —$HT MCP-1(PBS 1 © 2 000
BT R ET . —hi2 T MCP-1 44 1 #1 B
IgG. BLAh . ALY F 95 A RS R4 (HE-E) Yo 5 FH F R
AR . MR SR B IS IE T s B RIRS L RE (IR
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L LA 5 2, A0 M BR 1 A0 60 J2 985 3, 4 M B 2~4 4 i
W4 AR 4 AR . S T R AE R RN,
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AE 12 N B % (PDB ID: 4151 7E 0.250 nm &k 43 %) .
SIRT3(H] PDB ID: 3GLS #£ 0.270 nm 4b 43 f#) . ERK (]
PDB ID.4QYY f# #7% 0.165 nm) ,JNK (0.179 nm 5 PDB
ID:5AWM) fil p38 (£ 0.230 nm,PDB ID. 2YIX f##1) & X K
TN 8 . Surflex-Dock 8 )% F F H A7 BRIA 2 8009 % 8231
B R B R R 8 2% i (Molcad surfaces) DLW %€ % 422 1) &5
HE-TERE G RE a8,
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Western FI TP 1 2 g 22 fif 22 0 o 43 30 442 B o) 3 757 19 50 B
5 7 BB T R R R R vk B A, KSR AE 4 C
T LA 14 000X g B0 10 min, B 23 /N8 43 19 8 B € 4
R VE W TR AR AE — 80 °C . AR 3 R 7 4 ] BCA
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Figure 1 Effect of HT on BAL fluid assessments
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Figure 2 Effect of HT on MCP-1 expression in lungs
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Figure 4 Effect of HT on histopathological changes of lungs
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Figure 5 Effect of HT on the Physiological Changes
of Lungs

10

24 PREMREN LPSESHmKMAMLEEEETLHN

=10

BAL ¥ b i S8 12 1tV O I Il 487 3 3 14 010 4 Py 0
. W S(h) A, 54 BEER K 4L B, LPS Bl 4b B B
Hom BAL Wg B8 [k B (P<C0.01) T HT {897 /] B 3%
0 740 il 8 2K 19 98 U (P<<0.01) . BbAh. B Bl 5 (o) Al 1, LPS Hil
UG MR/ B R 5 % B A b R 3% m (P<C0.01) . 4R,
fE LPS YUt ir 1 h i il HT (100 mg/kg) H 17 7 & 2 FF A%
(P<0.05),
2.5 BEBBXIIEFATHEIE

HT 7£ SIRTL.SIRT3,ERK,JNK I p38 i 1 £z 5 1Y
YRR T HT 582 R H AR HWiFr L Hi#
MEMER,WE 6. 5 HT Z4&% 1 SIRT # MAPKs ff)
A A B8 HT 5iX 882 R MIG A B RS 6. 45
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Figure 7 Effect of HT on LPS-induced SIRT expression
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Figure 8 Effect of HT on LPS-induced MAPK activation
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Figure 9 Effect of HT on LPS-induced promotion of autophagy
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