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Extract of loquat [Eriobotrya japonica (Thunb) Lindl] leaves reduces LPS-induced cell damage

in a lung injury model by activating PI3K/Akt signaling pathway
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Abstract: Objective To explore the effect of extract of loquat [Eriobotrya japonica (Thunb) Lindl] leaves on the proliferation, apop-
tosis and oxidative stress of human type Il alveolar epithelial cells A549 induced by lipopolysaccharide (LPS) and its possible mecha-
nism.Methods LPS-induced A549 cells were used to establish a lung injury model (LPS group) from June 2019 to July 2020, and con-
ventionally cultured cells were used as controls. Different doses of extract of loquat [Eriobotrya japonica (Thunb) Lindl] leaves (1 mg/L,
2 mg/L, 4 mg/L) were used to treat cells (LPS+loquat [Eriobotrya japonica (Thunb) Lindl] leaves-L group, LPS+loquat [Eriobotrya japon-
ica (Thunb) Lindl] leaves-M group, and LPS+loquat [Eriobotrya japonica (Thunb) Lindl] leaves-H group). Phosphatidylinositol 3-kinase
(PI3K)/protein kinase B (Akt) signaling pathway inhibitor LY294002 was added with the extract of loquat [Eriobotrya japonica (Thunb)
Lindl] leaves to treat cells (LPS+loquat [Eriobotrya japonica (Thunb) Lindl] leaves-H+1.Y294002 group). The MTT method was used to
detect cell proliferation. Flow cytometry was used to detect the apoptosis rate. The 2,4-dinitrophenylhydrazine color method was used to
detect the content of lactate dehydrogenase (LDH). Xanthine oxidase method was used to detect the content of superoxide dismutase
(SOD). The thiobarbituric acid method was used to detect the content of malondialdehyde (MDA). Western blotting method was used to
detect the protein expressions in phosphorylated phosphatidylinositol-3-kinase (p-PI3K), phosphorylated protein kinase B (p-Akt), B-
cell lymphoma-2 (Bcl-2), and Bel-2-related X protein (Bax).Results Compared with the control group, the optical density (OD) value
[(1.38+0.06) vs. (0.55+0.02)] and the content of SOD [(81.66+5.36) U/L vs. (14.65+1.06) U/L] were decreased, the apoptosis rate [(6.41+
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0.25)% wvs. (27.43+£1.00)% ], the protein level of Bax, the contents of LDH [(242.86+6.09) U/L vs. (875.92+15.01) U/L] and MDA
[(121.55+3.17) pmol/g vs. (424.46+6.48) pmol/g] were increased, and the protein levels of Bel-2, p-PI3K [(0.60+0.04) vs. (0.13+0.01)],
p-Akt [(0.51£0.04) vs. (0.09+0.01)] were decreased in the LPS group; the differences were statistically significant (P<0.05). Compared
with the LPS group, in the LPS+loquat [Eriobotrya japonica (Thunb) Lindl] leaves-M group, LPS+loquat [Erioboirya japonica (Thunb)
Lindl] leaves-H group OD values [(0.55+0.02) vs. (0.86+0.03)/(1.18+0.05)] and the contents of SOD [(14.65+1.06) U/L vs. (36.84+2.08)
U/L/(70.97+3.03) U/L] were increased, the apoptosis rate [(27.43+1.00)% vs. (22.24+0.81)%/(14.78+0.49)%|, the protein level of Bax,
the contents of LDH [(875.92+15.01) U/L wvs. (641.95+9.81) U/L/(365.47+7.02) U/L] and MDA [(424.46+6.48) pmol/g vs. (277.94+
6.90) pmol/g/(156.30+3.26) wmol/g] were decreased, and the protein levels of Bel-2, p-PI3K [(0.13+0.01) vs. (0.32+0.01)/(0.54+0.03)],
p-Akt [(0.09£0.01) »s. (0.25+0.02)/(0.42+0.03)] were increased; the differences were statistically significant (P<0.05). Addition of
LY294002 could significantly reverse the effects of extract of loquat [Eriobotrya japonica (Thunb) Lindl] leaves on the proliferation,
apoptosis and oxidative stress of A549 cells induced by LPS.Conclusion Exiract of loquat [Eriobotrya japonica (Thunb) Lindl] leaves

could reduce the proliferation inhibition, apoptosis and oxidative stress of LPS-induced A549 by activating the PI3K/Akt signaling path-

way, providing a basis for exploring the treatment of acute lung injury caused by bacterial infection with loquat leaves.

Key words:
polysaccharide; A549 cells; Proliferation;  Apoptosis

ZUPE M5 45 2 — PR g B 95 45 JRE P 5
) Bl 50 2 A 2 0 375 1A 14 25 B AE , JH: 32 B B AIE
Sy i 90 7 A0 0 05 TR IR AR . H R
P i 453 473 2 9 AL 16 A B B, R 8 B AE T B
Z 05 (LPS) 51 2 ) 2o Ml i 477 2 2 B0 A BB T (1) E
BLIR R 22—, LPS J& T4 2% BHAEAT 5 41 B 71 5 i 70
22—, R G far 4 ) LPS 75 S 0 il 453 405 2 4 = R T
BORMEZIRT Y 2 KRR Y A
R BUAACSEE R, I 0T PO A, i, S
FRSEEY) E A A B RS nL U LPS 155
By 2R Y. AL TR Y, =ik IR 2S5
B IR Sy B R WA i B IO B e
R PUARACEMERY o BT H X 20 Ml 43 1076
Y7 R K vT REAVE FHAILA v A B B . B AR MENILEE 3 9%
it} (PI3K) /2K 10 B (Akt) 15538 BE 7E 2 R &
Az R R FE IR AR A5 Y 08 B AL T R
LPS 5 0 2t 5 o PR, ARBIF9E T 2019 4F 6
H Z 20204F 7 A K LPS 5 5 A A549 41 Jifg 7 7 fil
FAIBEARL  RDAAR P2 O X LPS 15 311 A549 21
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J£°A 1 mg/L.2 mg/L .4 mg/L R

AS549 20 & T 10% A6 2R 10 19 DMEM K5 5%
Wb, TREFRF N AR SL 37 24 h 5 0 5 Iin A S A T
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BCA 160 5 & 146 % )5 25 A8 M, SDS-PAGE HL ik
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Je HEATEN 2 h (5% AR WK ) , % & — P Bk (1:
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PR E T 25007, LA P<0.05 NS A G275 X,
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2.1 HARMHREU YT LPS 355 A549 40 i iF MR 5
M DA WO e E, F=263.62, P<0.001, 4
X HEZH (1.38+0.06) L4, LPS 2H (0.55+0.02) W ' i
R Ik (P<0.05) 5 55 LPS 41 [t %5, LPS+ALAE - -1 4
(0.56+0.02) W O i 22 & T 4t i & L (P>0.05) ,
LPS+Att AR - -M 21 (0.86+0.03) | LPS+#E A8 i -H 41
(1.18+0.05) W 6 BE Tt (P<0.05 ) , H LPS+AtAE if-H

LGS i T LPS+AAR I--M 21 (P<0.05) .

2.2 HAEMREU X LPS i 5 AS49 A T8I 51
L xR A, LPS 4L/ T % T} i , Bax & H /KT
15, Bel-2 8 K FEAIR (34 P<0.05) 5 5 LPS 4 [h 4%,
LPS+AEAL I -M 41 | LPS+ALAE i -H 41 8 17 3 FEAIL
Bax 2 K FF# K, Bel-2 8 K TH i, H LPS+iit
AL -M 2 LPS+AAT i -H 21 45 48 Ar ] FL A 34 22 5
HEG it (¥ P<0.05), WK 1.1,

2 M e — e —
| - G G .

T 1—H I 1 -3- % 1R A &1 (GAPDH) 5 2—B 40 it bk &4 9% -2
(Bel-2) E [ 33— Bel-2 A1 X (Bax) 2 1 4—XF B4 ; 5—LPS 41 ;6—
LPS+HEA ML 2H s 7—LPS+HERS iH--M 2H ; 8—LPS-+HEAL H-H 20 .

B 1 AR BAIE 220 (LPS) 75 S iy A I Tl v - A 4n i

AS549 T HE 1R IR M5 )
F1 AR AR 285 (LPS) 75 59\ 11 Bl I 7
AN AS49 T AUSEIR/% + s
415 B2 wpmie BoBE BaEM
WHL
Xif 1 6.41+0.25  0.83:0.04  0.130.01
LPS 27.43+1.00°  0.16+0.017  0.70+0.04"
2733090  0.17+0.01

9
9
LPS+EAR M-I 9
9
9

LPS+HEAE M 22.2420.81%%  0.36+0.02%7

LPS+HEAEIT-H 14.78+0.49%7% 0.69+0.03%7" 0.24x0.027"
Fil 440.50 450.34 192.37
P{H <0.001 <0.001 <0.001

11 :Bel-2 4 B AL L -2, Bax A Bel-2 A6 X
ORI L, P<0.05. @15 LPSZIHLL, P<0.05. 35 LPS+
MAER-LAIAA L, P<0.05. @5 TPS+HEAEM-M 414 Lt , P<0.05.

2.3 HEAERMHRENIXS LPS 55 A549 S 4L R AT &2
e 5%k REZH AR, LPS 46 SOD (il & & F#AK , LDH |
W &R T s 5 LPS 4H e A, LPS+HEAT i-M
20 \LPS+AEATI-H 2 SOD A9 & &+ , LDH N 1%
1) f i A (2 P<0.05) , L 2.

F2 MACHSRECYIXTAE 205 (LPS) 5T 9N I AU F K2 40 A549 SALRIK I /x + s

20 5 EEIREL SOD/(U/L) LDH/(U/L) N 8/ (pumol/g)
Xt B 9 81.66+5.36 242.86+6.09 121.55+3.17
LPS 9 14.65+1.06" 875.92+15.01" 424.4626.48"
LPS+ALAR AT -L 9 14.64x1.11 874.62+13.69 424.2127.55
LPS+ALAEI-M 9 36.84+2.0827 641.95+9.81%%

LPS+ALAE N -H 9 70.97+3.032%% 365.47+7.02

il 329.66 2115.63 1 839.89
PAH <0.001 <0.001 <0.001

T :SOD W S AL Wb AL il , LDH LR b g o

DX R, P<0.05, @5 LPSHIAH L, P<0.05. @5 LPS+REALM-LAAH ., P<0.05. @5 LPS+HEATH-M 246 L., P<0.05.
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2.4 HEHEHHEE XT LPS i 5 A549 B PI3K/Akt
EEERHEm SR RE, LPS4 p-PI3K  p-
Akt 3 K EREAK s 5 LPS 4 Fe 48, LPS+HEAE H--M
21 LPS+ LA it -H 2H p-PI3K | p-Akt & 7K F T+ 1
(¥3P<0.05), WLIE 2 .33,

4 5 6 7 8
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e 1—H i -3- W R I U (GAPDH) ; 2— Wi iR b 28 (il B
(p-Akt) ; 3— R T S Ik LI -3 -S4 (p-PI3K) 54— HE2H ; 5—LPS
21 ; 6—LPS+HEAL -1 41 ; 7—LPS+HAL H-M 21 ; 8 —LPS+ALAE - H 41 .

2 MR E R BE 28 (LPS) S 09 A T BYHvE I F2 4 i
AS49 BN IEAILIEE-3- 4 (PI3K ) /48 11 3t B (Ake) 15 5300 5% 4 5 i)

R3-SR XIS 28 (LPS) 75 A9 A T AU | J
A AS549 B AR IEILRE-3- 34 (PI3K ) /88 13 B (Ao 15
0 BRI /x £ s

217 HEEREL p-PI3K p-Akt

Xt B 9 0.600.04 0.51+0.04
LPS 9 0.1320.01" 0.09+0.01"
LPS+HEAL L 9 0.12+0.01 0.09+0.01
LPS+HEHE M 9 0.32+0.012% 0.25+0.022%
LPS+HEAT HF-H 9 0.54+0.032%Y  0.42+0.03%%
F{E 268.50 175.74
PAE <0.001 <0.001
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D5 X IRAAH L, P<0.05, @5 LPSAIAHI, P<0.05, 35 LPS+
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]
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2.6 LY294002 3 4t 8 I 32 EX 47 4b 32 B9 LPS 5 &
ASOMMBENHRREmM 5 LPS+HtAEM-H 4 Lk
B, LPS+AHEAR - -H+1Y294002 25 SOD £ 75 H [ AR,
LDH (PN WA & i s (38 P<0.05) , W3R 5
3 itig

SV A5 2 I PR 8 UL —Fh 2 S EE , 2
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WFFEE5 R oK, AS49 4128 LPS i S 4 i 4% 71 %
I, T AAT I B TR AT B S S A RS T, H R
FR AR G 2R, B 5 AR AR B IO 7)o 6 4 e T
JIH B SR s A i B B AT A R LPS i 1Y

T4 UHIBHENLIEE-3-3 A (PI3K) /8 H I EF B (Ako) {5530 A5 LY294002 R 8 6 AAT iH SIS 248 (LPS) 15 3 1Y
N B b 7 A0 AS49 3E MR T BIVE /% £ s

21 51 GiV=R/ €1 WG RE PAT=%1% Bel-2 Bax
LPS+AtAE I -H 9 1.18+0.05 14.87+0.50 0.39+0.03 0.24+0.02
LPS+HEAE I -H+1.Y 294002 9 0.65+0.03 24.50+0.87 0.25+0.02 0.63+0.04
i 15.74 16.62 6.72 15.10
PA <0.001 <0.001 0.003 <0.001

1 Bel-2 24 B AR LR -2, Bax A Bel-2 A X

RS WEIBWENUEE-3-14E (PI3K) /4 (i B (Akt) {5538 BN IR LY 294002 R 38 AT M-SR U IR 248 (LPS) i S 1Y
T RIS 1 Bz 40 A 549 5B AL I 32 /% + s

20 3] GRS SOD/(U/L) LDH/(U/L) @/ (umol/g)
LPS+HEAT IH-H 9 71.00+3.41 367.40+6.53 156.90+4.08
LPS+HEA IH-H+1LY 294002 9 23.09+1.59 765.60+11.36 376.09+7.28
tfE 22.06 52.64 45.49

PE <0.001 <0.001 <0.001

TE:SOD B S B AL I , LDH o FLIR b Uk .
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13 53 BEA0 11 7] LY 294002 5 7T W 5 B A% LPS 5 5
AS549 2 LIS J7, B e 20 M JR T3 O AT AR SOD Y
o JHE R LDH Y R Y i, B R I PI3K/
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