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Abstract Objective: To investigate the effect of levofloxacin on lipopolysaccharide ( LPS)-induced alveolar epithelial
cell apoptosis and expression of inflammatory factors and its regulatory effect on nucleotide-binding oligomerization domain 2
(NOD2). Methods: Alveolar epithelial cells were cultured in vitro, and treated with LPS at a concentration of 15 pg/mL for
24 h. The experiment set up the experimental group 1, experimental group 2 and the experimental group 3 (the cells were
treated with 0.3, 0.6, 0.9 pmol/mL levofloxacin and LPS for 24 h, respectively). Flow cytometry was used to detect the
apoptotic rate. Enzyme-linked immunosorbent assay ( ELISA) was used to detect the levels of interleukin (IL)-10, tumor
necrosis factor (TNF)-a and IL-18. After NOD2 overexpression, the apoptosis rate and the levels of IL-10, TNF-a, and
IL-18 were detected by the above methods. Western blotting was used to detect the expression of cysteinyl aspartate specific
proteinase 3 (caspase 3), cleaved cysteinyl aspartate specific proteinase 3 ( cleaved-caspase 3) and NOD2. Results; After
LPS induction, compared with control group, the apoptosis rate, the protein levels of caspase 3, cleaved-caspase 3, NOD2
and the levels of TNF-a and TL-18 were increased in the model group, while the level of IL-10 was decreased (all P <
0.05). 0.3 pmol/mL ( experimental group 1), 0.6 umol/mL ( experimental group 2), 0.9 wmol/mL ( experimental group
3) levofloxacin could significantly reduce the LPS-induced apoptosis rate, the protein levels of caspase 3, cleaved-caspase 3,
NOD2, and the levels of TNF-a and IL-18, while increase the level of 1L-10 (all P < 0.05). Overexpression of NOD2
could significantly reduce the effect of 0. 9 pwmol/mL levofloxacin on the apoptosis and inflammatory response of alveolar
epithelial cells. Conclusion: Levofloxacin may inhibit alveolar epithelial cell apoptosis and inflammatory response by regula-
ting the expression of NOD2.

Key words Levofloxacin; Nucleotide-binding oligomerization domain 2 ; Pneumonia; Apoptosis; Inflammatory factors

AR LA ST ESHHAFLE R A (2019-0639)
BAS Ve % #, E-mail : mrlb8g@ 163. com , 1Ly & R 7 88 3% X K AT L g 9% 2666 5



272

Jiti - R 240 1 i T i 2 2R i v i — 2
HABEIIRE, A AU B, e T B 4 e AE
WS R Al SRR ] o 6 b B A T
51 il 4 A LA AR AL TR IR GS A SR AL
¥J18, 2 ( nucleotide binding oligomerization domain 2,
NOD2) 7 ili 4¢ 20 41 h e 3k 12 L 1§ 2 0 (li-
popolysacharide , LPS ) 5 # >4 [G B4 ) 20 fifg B ) 32 %2
PRI RAY , 5 R RN AT K R R
A T30 97 AR M I A8, JF AT A R E R K
S BRSO X R AN M T R
PR 72k KPR 2 Wi i R BB . A FSE LA LPS 2
S b R A AR R R R A S IR D X
i B A T A SV R NOD2 3K B 82

MEETE

L AR 20 U0 B2 (BT, B ) 5
LPS( 3 [ Sigma 23 &) )5 Al b 2 40 i (€ [
ATCC 41 /%) ; pcDNA3. 1 ( B R FE/EW) ; Lipo-
fectamine2000 ( 2 [ Invitrogen A &) ) 5 20 i 71551
& B BAEY) s B R (interleukin, IL) -10 | fifr
JB IR BB R T~ (tumor necrosis factor, TNF ) -\ IL-18 [iff
e A0 338 W% B R 58 ( enzyme-linked immunosorbent as-
say , ELISA) #3070 & ( B A=Y)) s bt AR
TR M B 2 Dt 2 R 2R 1 K A 1§ 3 ( cysteinyl
aspartate specific proteinase 3, caspase 3 ) . 2 fif i)
caspase 3 ( cleaved-caspase 3) . % fig H il i I = B
( reduced glyceraldehyde-phosphate
GAPDH) $jif4 ( 3£ [ CST 23 H) 5 it A NOD2 Hi {4
(£ Santa Cruz AH]) .

2. Jitk:

(1) 52 55 4b 3555 43 41 - A6 Y 40 il 30, b Bz 240 Ji
(1 x10° 4~/mL) A 15 wg/mL ) LPS #il3 24 h'"*,
X BRI B B A0 (1 x 107 A>/mL) IE 3 55 5%
WHE IR 1,23 4. 20l LA AR E
0.3 pmol/mL 0.6 pmol/mL 0.9 pwmol/mL 5 LPS 3t
FANFAIHE (1 x 10° 4~/mL)24 h''" |

43 3% pcDNA3. 1, pcDNA3. 1-NOD2 %% 4L 2= i
A (1 x 107 A/mL) il FHVEE H 15 pg/ml
1 LPS 5 22 5 5 70 2 0.9 mol/mlL 3 [R] &b H 441 Jify
24 h, 4y BEAVESZE 3 + pcDNA3. 1 41 525 3 + peD-
NA3.1-NOD2 4 ,

(2) Py H 5 AH (e ¥ (methyl thiazolyl tetrazoli-
um , MTT) 32465 1000 240 e 5 5« K o BEZH A B 2 5 5
55 1.2.3 A4 s 2 96 LAk, B MTT 7%

dehydrogenase ,

WA 2025 4 31 % H3

W (5 mg/mL) ,37°CHEH 4 h, $ 200 pL. — H K
VSRS N T AL, (0 405 0 Y BBR 0 i o o7 P I s 1A
550 nm A0 ARG B S 1T IA G BE P R KA A
il = 100% - 52 55 20 W o6 B/ %k BRZH O B x
100%

(3) 72K 200 L A A 3000 40 9 T 3« AR 0 1k
& U AP TR & B R AR A 500 L 25
B G vIB, FE A0 MAS F A 0 B TR

(4)ELISA #;:jU] IL-10 \ TNF-o . IL-18 7K AR 4
TR A UL RH 2D B, A AN b K 20 I B 77 I TR
K] ELISA 35 E 47 TL-10, TNF-o, IL-18 {14 7K “F- i)
JE o

(5) H H S BN 12 (western blot, WB) 46 il
caspase 3, NOD2 , cleaved-caspase 3 &5 H #Fik: %
R PRI SR A A b e i S E e,
Tt REA TR SN SR VAT U T g O G P K 0 S L
4], il A caspase 3 (1:1000) . cleaved-caspase 3 (1:
1000) .NOD2 (1:800) .GAPDH ( N =) —¥t 546 W
ZH(1:5000) , = EIFE 1 b JE LAH AR KOG
B3, N Image] %14 43 #r caspase 3. cleaved-
caspase 3 \NOD2 7 K FE(H

3. el R SPSS 21, 0 Gei 2kt it
PR 3 W S (2 £ 5) R, 2 41 [E] F R
K MSIAEAS ¢ K50, Z 4 6] L BOR FH BRI R 7 22
S3HT, I LUK AT LSD-t 530 . LA P <0.05 2 2
A E

% R

1. ZE 4 R0 R4 v Tt e 40 e 4 o) 6
IR HREH T A, 15 AD 20 40 i 1 0 R B T
(P <0.05) ; SARIL LA, 5000 1,23 41 40 ffa 4l 5
N AR (P 3 <0.05) , 5255 3 21 o] BEAT P 4 LE
B, EFTGHFEX (P >0.05) , &K1,

k1 AR EXMALMA LK AN R Y

(% ,% £5,n=3)
28 5) Fp i) F
¢ B 40 0.00 =0.00
A 10.43 +0.56"
FI 14 4.86 £0.41"
T2 4 5.01 +0.49*
3 5.62 £0.44*
F A& 224.163
P14 0.000

E G PR, " P <0.05; 58 A k4 " P <0. 05



WRHEEEREAE 2025 48 31 % 3

2. FESAGTY AN LPS 75 S 5 Il L Rz 40 g
PR 50 R b, 1S TR 24 240 Jf 9 7= 3% | caspase 3
T cleaved-caspase 3 & /K EThE (P <0.05)
SRR A, SE8 1.2 3 A4 LA T3 | caspase 3
Tk cleaved-caspase 3 25 /KRR (P 14 <0.05) , HAE
B 1.2.3 AT caspase 3 ) cleaved-caspase 3 £
FIK PRI (P 4 <0.05) W 1.4 2,

273

3. ZSER VD AT LPS 5 S I b R 40 i
VRN DR - 3k« 50 BR A A, BRI TL-10
IKEBEAR 1 TNF- IL-18 7K - T (P 1 <0.05) ;
SRR 2 e, SE 1.2.3 4 TL-10 AKSE T i, T
TNF-o IL-18 KA (P 35 <0.05) , H3EH 1.2.3
2 TL-10 AKOPAR K FF 85, TNF-or TL-18 7K SP-AK YR AR
(P #1<0.05), %3,

A B NS NS NS
L LT Py % g2l %K3H
2o R 23ar = I — \\\‘fv\\ \Q‘l\\ r-\“’\ ,:’f’\ ,.‘W\
oruL 01U TETS T oRr] 2Jonu ar A & LN LN LS
I i S W B B S
2y 3|
wl 3 i —
] (S +] s & caspase 3 ---
2| 3 & i & i E
&|x] = 1 r % = %k% i cleaved—caspase 3 e we—— ww— s
i x o S} 1 t4
L - = L CAPDH gy s S W S
0 10° 0 "

T ¢ 10

o0 10t af
ORI S 1V — 7 O 3K

Bl ESRDELPS %o il L a8 iy ®m (A &AM AT F ;B A4 4% caspase 3 cleaved-caspase 3 &

BRERER)
%2 ERADEXMLIPSH RN LK BBATHEH (% 2s,n=3)
28 5 A =R (% ) caspase 3 cleaved-caspase 3
xT H8 4 8.01 +0.91 0.23 +0.01 0.14 +0.02
AR 23.05£1.96" 0.71£0.03" 0.62+0.06"
Sy 19.31 =1.65" 0.56 +0.02" 0.51 +0.04"
L2 M 15.03 =1.35% 0.46 +0.02"* 0.38 +0.03"
3 11.35 £1.12%~4 0.33 £0.01%44 0.25 +0.03"24
F A& 51.921 280. 816 75.507
P18 0. 000 0. 000 0. 000
E G TR, P <0.05; 5AEA kAL P <0.05; 5 500 1 4104k, %P <0.05;5 S5 2 4R , 4 P <0.05

%3 ELAVEXIPSESHME ER AR M EFHEE(ng/L,x £5,n=3)

gk IL-10 TNF-« 1L-18

X} R4 321.16 +30.03 13.15+1.27 259.30 +£24.47
AR LA 91.68 +8.19" 47.89 +3.42" 587.69 £43.91"
Sl 133.00 = 11.98" 36.45 +2.88" 491.55 +37.66"

FI2 4 198.75 £17.54**
FI3 4 264.26 +21.08%44
F 14 70.432
P& 0.000

404.73 £30.69**
336.61 £25.81%44
44.684
0.000

26.43 +1.98%*
16.55 =1.56%44
110. 130
0.000

A AR, TP <0.05; A MkE ,"P<0.05; 5 £ 1 A4k, P <0.05; 5 £ 2 ki, 4P <0.05

4. ZE R TD AW LPS 375 5 (4 i i _E 5 40 g
HNOD2 ik : 55X B4 oA, B4 NOD2 #E K
TR (P <0.05) ; SGAEAILE LB, 5250 1.2.3 41
NOD2 fH/K-FREMR(P 4 <0.05) , H5280 1.2.3 41
NOD2 3 H/KFARIREEAR (P 3 <0.05) WK 2 F 4.

R W® B N B
A S 5>
B
S ¥ B % -

NOD2 L - e —

GAPDH e s s S S—

H2 NOD2 & A iy &k

&4 ERRY Ex LIPS ¥ 0 LR A NOD2 R B9 % (% £5,n=3)

20 5 NOD2
¢ B840 0.21 £0.01
A4 0.68 +0.03"
T 14 0.57 +0.02"
K2 4 0.41 +0.02*4
3 0.31£0.01"44
F A& 286.421
P18 0.000

.G RaE TP <0.05; 5AEAMILE,'P<0.05;5
S 1 kiR, %P <0.05;5 5252 4apk4k , AP <0.05



274

5. FiH NOD2 Ik Bk 22 FUR VD B X LPS i
S b R A TS 5 SE5E 3 + peDNA3. |
ZH %S, 25 3 + peDNA3. 1-NOD2 41 NOD2 % [ /K
P, W] peDNA3. 1-NOD2 %% 3t jft Iy ; [a] i), 4
BIE T | caspase 3 N cleaved-caspase 3 & [ 7K F
FhE (P ¥ <0.05) WK 3 3£ 5,

6. FiH NOD2 Ik Bk 22 FUR VD 2 X LPS 75
SR B A R A 1 20 e R s ) S SR
3 +pcDNA3. 1 4] [, 5258 3 + pcDNA3. 1-NOD2 4
IL-10 7K A%, 1 TNF-o IL-18 7K T (P ¥ <
0.05),L36,

i

FEARY BT TR 4 . ARBESE LPS
T, I b R 40 B TR N, 5 Xiong 25
RIS 25 SR — 0, LB 70 S S v S Y 1 389 o T
BRI, 375 A SETR U B BB LA ) At e 77
55 LPS 5 S A b B i 0 T, 22 SR R0 R it
T caspase 3 FEik WA LPS 755 1 i a1 40
T, AR AN AR 5 . AT Hh 98 IR 0 2% A I
IL - 107K SF-FEAI, i TNF-o  IL-18 7K FFH 5, 5 R

463 +pcDNA3. 141 3:423+pcDNA3.1-NOD24H
Ja1-uL a-ur|  2Farol Q1-UR

107

16

ALK 14 B
PIPE-A

susd

0 10* 10¢

Q1-LR n:n~u_‘ Q1-LR

SEMREI B ——L ] =i v
010 10¢ 100 10° 107 o 10° 10* 106 10° 107
ORI 2 (V57 e ORI 98 ) 2 o

010° 10¢
kel o uued

WA 2025 4 31 % H3

WFFE s e —5C " TNF-o 254008 P TR B AT {2t
AR T, BE 70 SR R T B B 3 o, TL-10 7K -P-52 7
Thies  TNF-o IL-18 7RI EAR , 478 22 S b B ]
AEIH I FEAR TNF-oc JL-18 7K1 Ko fi iy TL-10 7K, 4]
SAE S HE TN A AP T, HA A0
NOD2 38 3t g 5 N E - T LA g i 2 o
IR LS 00 2 3R B 3R 0 2 A0 i 3 A K R O T
R, NOD2 3 i B AL R BT BT s 1
( transforming growth factor B activated kinase 1,
TAK1) -#% A F-KB (nuclear factor kB, NF-kB) & 1%
T T GRS TEACTS T 9014 i 28 3o Ak B 2 /) B )/ B e 24
Mg N o SCHRARIE NOD2 7 fils 4 BR 1 1k i
R RBERERBEAEM " o AP ER LPS 4b 3
Je i _E B AR i v NOD2 23k b, 1M 28 A ] e J5
(020 S R0 R A S i B R AR NOD2 Rk R
P, T NOD2 338 5 I b B AN IR TR A1,
IL-10 /K- Thi5 , TNF-oc IL-18 7K F R A, 3k NOD2
AR I 2 T3 B 2 T R, TL-10 7K R I, TNF-
o JL-18 TR Ty, 307 2 S8 b R RS it b Bz 240 ff
T2 M RAE BN PR, 7R 70 S8 gD B2 vl e i 44
NOD2 {33k AT e AR08 T2 S AR S

\,\\@‘L‘&
C»N"?"X% %xv“*“&&.
éﬁ,%’b"" g}“ﬁ
NOD2 S S——
caspase 3 T —
cleaved-caspase 3 T
GAPDH | S—

B3 L#ENOD2 RikBk &AL Ex LPS % oyl L A T B0 A A AL T HI;B & 4% 1 caspase 3|

cleaved-caspase 3 & B &k K 0)

%5 LHENOD2 R#AHKAEARD EX LPSFR MR LA ARATHY M (% £s5,0=3)

205 NOD2 MR TR (%) caspase 3 cleaved-caspase 3
FI5 3 +pcDNA3. 1 48 0.13 £0.01 11.35+1.19 0.33 +0.01 0.22 +0.02
523 3 + pcDNA3. 1-NOD2 #1 0.31 +£0.01 20.59 £2.00 0.59 +£0.02 0.51 £0.05
114 22.045 6.877 20. 140 9.327
P14 0.000 0.002 0. 000 0.001

#6 L NOD2 ke L AR B LPS VS i b5 4 b R A B F W W (ng/L, % £5,n=3)

2853 IL-10 TNF-« IL-18
£I5 3 + pcDNA3. 1 48 321.10 +30.37 16.56 +1.60 336.60 £26.16
%35 3 + pcDNA3. 1-NOD2 41 116.74 £12.53 40.33 £2. 14 531.29 £32.76
N 10.774 15. 408 8.044
P14 0.000 0. 000 0.001

(F4:4 280 )



280

57

58

59

60

61

62

63

64

65

Sun Y,Ma L. A milestone in epithelial-mesenchymal transition[ J ].
Nat Cell Biol,2024,26(1) :29-30.

Mottais A, Riberi L, Falco A, et al. Epithelial-mesenchymal transition
mechanisms in chronic airway diseases:a common process to target?
[J].Int J Mol Sei,2023,24(15) :12412.

Tabei Y, Nakajima Y. IL-1B-activated PI3K/AKT and MEK/ERK
pathways coordinately promote induction of partial epithelial-mesen-
chymal transition[ J]. Cell Commun Signal ,2024 ,22( 1) :392.
Hellings PW, Steelant B. Epithelial barriers in allergy and asthma
[J].J Allergy Clin Immunol ,2020,145(6) :1499-1509.

Heijink TH, Kuchibhotla VNS, Roffel MP, et al. Epithelial cell dys-
function,,a major driver of asthma development[ J]. Allergy,2020,75
(8) :1902-1917.

Qin L, Yue J,Guo M, et al. Estrogen Receptor-a Exacerbates EGF-In-
ducing airway remodeling and mucus production in bronchial epitheli-
um of asthmatics[ J]. Allergy Asthma Immunol Res,2023,15(5):
614-635.

Jia Z, Bao K, Wei P, et al. EGFR activation-induced decreases in
claudinl promote MUCSAC expression and exacerbate asthma in mice
[J]. Mucosal Immunol ,2021,14(1) ;125-134.

Liu MJ,Gao FS,Liu YQ,et al. EGFR plays an essential role in lipopo-
lysaccharide (LPS)-induced MUC5AC hypersecretion in human bronchi-
al epithelial cells[ J]. Allied Academies,2018,29(11) :2523.
Kuchibhotla VNS, Jonker MR, de Bruin HG, et al. Inhibition of B-

catenin/ CBP signalling improves airway epithelial barrier function and

66

67

68

69

70

71

72

73

74

WRISGHEERGE 2025 48 531 % 5534

suppresses CCL20 release[ J]. Allergy,2020,75(7) :1786-1789.

Kim KW, Ober C. Lessons learned from GWAS of asthma[ J]. Allergy

Asthma Immunol Res,2019,11(2) :170-187.

Liao H, Chang X, Gao L, et al. IL-17A promotes tumorigenesis and

upregulates PD-L1 expression in non-small cell lung cancer[J]. J

Transl Med,2023,21(1) :828.

R, REE, R, F.IL-17 LA % Stk 5 3k B 8 K e 49

XA [T]. B E R B % 4 &,2019,37(2) :4-7.

Liao T,Fan J,Lv Z, et al. Comprehensive genomic and prognostic a-

nalysis of the IL-17 family genes in lung cancer[ J]. Mol Med Rep,

2019,19(6) :4906-4918.

Ji L,Xu F,Zhang ], et al. ADRB2 expression predicts the clinical out-

comes and is associated with immune cells infiltration in lung adeno-

carcinomal J . Sci Rep,2022,12(1) ;15994.

Wang Z,Li X,Chen H,et al. Decreased HLF expression predicts poor

survival in lung adenocarcinoma [ J ]. Med Sci Monit, 2021, 27 .

€929333.

Fnu T,Shi P,Zhang W, et al. Sympathetic neurons promote small cell

lung cancer through the B2-Adrenergic Receptor[ J]. Cancer Discov,

2025,15(3) :616-632.

X o I, 04R B, S MBL2 S SR 45 B 5 2 A B K R I

agem )] 16 RE32 R 2 %4 %,2020,13(1) :14-15.

R BE T, FTSLP A RAR P RA AL L5 AT %

T tmpeegAn & [ J]. B KK ,2010,37(3) :126-130.
(2025-01-02 #c A5 2025-03-28 #4m=7)

(k#5274 W)

£ % 3wk

Ma DB, Zhang H, Wang XL, et al. METTL3 aggravates cell damage
induced by Streptococcus pneumoniae via the NEAT1/CTCF/MUCI9
axis[ J]. Kaohsiung J Med Sci,2024,40(8) :722-731.

BIRAL, %P F, 304 J, . TLR2 F= NOD2 /24 3% & #) &) 5k o4 A
KR ¥ e RA[T]. EFART A& E,2015,44(3) :77-80.

Yang Y, Yao Z,Zhang J, et al. Inhibiting peptidoglycan hydrolase alle-
viates MRSA pneumonia through autolysin-mediated MDP-NOD2
pathway[ J]. Infect Drug Resist,2024,17:1231-1242.

Zhang L., Yan HL., Wang H, et al. MicroRNA (miR) 429 promotes in-
flammatory injury by targeting kruppel-like factor 4 ( KLF4) in neo-
natal pneumonia[ J|. Curr Neurovasc Res,2020,28(1) ;1-10.

Zhang Y, Zhu Y, Gao G, et al. Knockdown XIST alleviates LPS-in-
duced WI-38 cell apoptosis and inflammation injury via targeting miR-
370-3p/TLR4 in acute pneumonia[ J]. Cell Biochem Funct,2019,37
(5) :348-358.

A R, 04, 5. Kt dE %A RNA NORA %0 fis % 48
504 WU R S B B g LR T AR A e AL A R D] At
425 EE 4 E,2023,29(4) :332-336.

Zhao M, Chi Z,Pan X, et al. Economic evaluation of nemonoxacin,
moxifloxacin and levofloxacin in the treatment of early community-ac-
quired pneumonia with possible pulmonary tuberculosis[ J]. Int J En-
viron Res Public Health,2022,19(8) :4816-4826.

Zeng H,Zhou Y, Liu Z, et al. MiR-21-5p modulates LPS-induced a-
cute injury in alveolar epithelial cells by targeting SLC16A10[ J]. Sci
Rep,2024,14(1) :11160.

Gatera VA, Lesmana R, Musfiroh I, et al. Vitamin D inhibits lipopo-
lysaccharide (LPS)-induced inflammation in A549 cells by downreg-
ulating inflammatory cytokines[ J]. Med Sci Monit Basic Res,2021,

12

13

18

27:€931481.

JAAT, Z= R Ak, & Jh. miR-1247-3p ¥e1& SFTPC K H 2t LPS # 564
F L e R an R AR 6 e [ )] b B Tk B 4 & ,2020,23
(6) :573-579.

T £ R A ST A 0 W R S ST 2
EAR[D]. A EHKE,2013:1-55.

Zhu J,Qiu J, Chen K, et al. Tea polyphenols and levofloxacin alleviate
the lung injury of hepatopulmonary syndrome in common bile duct
ligation rats through Endotoxin -TNF signaling[ J]. Biomed Pharma-
cother,2021,137(1) :111263-111273.

Xiong X,Dou J,Shi J,et al. RAGE inhibition alleviates lipopolysac-
charides-induced lung injury via directly suppressing autophagic ap-
optosis of type II alveolar epithelial cells[ J]. Respir Res,2023,24
(1) :24.

Bk R, KA. AARA T RA LG 677 Lk
it 45 4797 2 B 3F TNF-o IL-10 #= [L-18 R-F ey [J]. + B &
FRAFR,2015,28(4) :451453.

BEE ERL HR,F RARSMR EF B ERA ML A
FARFEFHI]. A E L TR E,2023,29(6) :455-458 ,464.
Ni G,Chen Y,Wu F,et al. NOD2 promotes cell proliferation and in-
flammatory response by mediating expression of TSLP in human air-
way smooth muscle cells[ J]. Cell Immunol,2017,312(1) :3541.
Wang G, Fu Y, Ma K, et al. NOD2 regulates microglial inflammation
through the TAKI-NF-«kB pathway and autophagy activation in murine
pneumococcal meningitis[ J]. Brain Res Bull ,2020,158(1) :20-30.
Hommes TJ,van Lieshout MH, van’t Veer C, et al. Role of nucleo-
tide-binding oligomerization domain-containing (NOD) 2 in host de-
fense during pneumococcal pneumonia [ J]. PLoS One, 2015, 10
(12) :e0145138-e0145148.

(2021-01-18 A% 2025-03-05 5= )



