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Effect and mechanism of Platycodon grandiflorum saponins on lung
injury in neonatal rats with bronchopulmonary dysplasia

Peng Wu', Yin-hua Li', Xin-hai Tan', Feng Min', Li-juan Yuan’, Ting Zheng’
(1. Department of Pediatric, 2. Department of Laboratory Medicine, The First People's Hospital of Tianmen
in Hubei, Tianmen, Hubei 431700, China; 3. Department of Clinical Laboratory, Tianyou Hospital Affiliated
to Wuhan University of Science and Technology, Wuhan, Hubei 430064, China)

Abstract: Objective To investigate the effects of total saponins of Platycodon grandiflorum (PGS) on lung
injury and HGF/c-Met signaling pathway in neonatal rats with bronchopulmonary dysplasia (BPD) induced by
hyperoxia. Methods The 66 SD rats were divided into: control (control) group, BPD group, dexamethasone (TD)
group, PGS low, medium, and high dose groups, 11 in each group. Except for the Control group, the BPD model was
constructed by continuous inhalation of hyperoxia. PGS low, medium and high dose groups were injected
intraperitoneally with 50, 100, and 200 mg/kg PGS, the TD group was intraperitoneally injected with TD 5 mg/kg,
and the BPD group and control group were given the same amount of saline. After 14 days of intervention, the wet/

dry weight (W/D) value of the lung tissue of each group of rats was detected, the pathological changes in the lung
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tissues of rats were observe by HE staining method in each group, the radial alveolar count (RAC) in lung tissue was

carried out, ELISA was used to detect the levels of inflammatory factors interleukin 6 (IL-6) and tumor necrosis

factor alpha (TNF-a) in the lung tissues of rats in each group, and the expressions of HGF, c-Met, and p-c-Met

proteins expression were detected by Western blotting. Results Compared with the Control group, the BPD group

had larger alveolar cavity with incomplete alveolar structure, the alveoli space was thickened, and inflammatory cell

infiltration appeared. The W/D value, the expression levels of IL-6, TNF-a, the protein levels of HGF, and p-c-Met/c-

Met in lung tissue of neonatal rats were significantly higher (P < 0.05), and the RAC in lung tissue was significantly

lower (P < 0.05); Compared with the BPD group, the pathological changes of the neonatal rats in the TD group, PGS

low, medium and high dose groups were significantly reduced, the W/D value, the expression levels of IL-6, TNF-a,

the protein levels of HGF and p-c-Met/c-Met in lung tissue of neonatal rats were significantly lower (P < 0.05), and

the RAC in lung tissue was significantly higher (P < 0.05). Conclusions Platycodon grandiflorum saponins can

alleviate lung injury in neonatal rats with BPD, slow down the inflammatory response of lung tissue, which may be

related to the HGF/c-Met signaling pathway.
Keywords:

broncho-pulmonary dysplasia; total platycodin; hepatocyte growth factor/c-Met signaling

pathway; hyperoxia; broncho-pulmonary dysplasia; neonatal rats
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F, 05 M SR AR YT RCRAH B, $E R i AR R
FE A LA 22 i 5 855 1Y BPD 57 A= K Ui 34 41 2143
B, 5 R5HE S B R A e

S I A2 BPD &M ML i B 58 $0 8 e A
51 1) BPD 32 2 4 AiF 2 il 41 23 v 1 s 40 i o B 3=
T A5 RN, RAE SN ™ 25 5 3500 21 2 A8 A= A A
i v 1 S 0 TL-6 ., TNF- o J2 412 R E I 1,
Z SRR K 9 0E Y, i 21 AR 5T R BPD
B0 AR K BRI 2H 2R A 4 RE PR TL-1 . TNF-a 53
TN, AHFIE KR, 55X BEZ A E , BPD 26 i 41 4
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21 HGF | p—c—Met/c—Met & [ % 35 FEAIK , $2 75 it A L
WA A L] HGF | p—c—Met/c—Met 5 [ 2 ik , #E )
it A5 R RTRE S A 410 ) HGF/c—Met 38 B% 0T |, I
D G R 43 W, DB ATLAAR AR SN, 8 ik Pt 454 47

25 Lk, RS A R R AT T BB I B0 1 HGF/c—Met
W O WD RAE T W IR LR R
JZ W, % BPD 3 A= Kk BRI 2 23 & B4R P e o R AR
MBATEYE R 2 T BB BT X BPD iR
7 By BARBLH

& £ X B

=z

[1] VOYNOW J A. "New" bronchopulmonary dysplasia and chronic

lung disease[J]. Paediatr Respir Rev, 2017, 11(24): 17-18

[2] WANG J, DONG W. Oxidative stress and bronchopulmonary
dysplasia[J]. Gene, 2018, 15(678): 177-183.

JUNG J, YANG K, KIM H J, et al. RhoA-dependent HGF and
c-Met of
mesenchymal transition, migration, and invasion of lung alveolar
epithelial cells[J]. Biomolecules, 2019, 9(10): 565.

WANG L S, WANG H, ZHANG Q L, et al. Hepatocyte growth
factor gene therapy for ischemic diseases[J]. Hum Gene Ther,
2018, 29(4): 413-423.

MIRANDA O, FAROOQUI M, SIEGFRIED J M. Status of
agents targeting the HGF/c-Met axis in lung cancer[J]. Cancers,
2018, 10(9): 280.

FSRIE, I, TUKAE AR S BT UM 27 A4 T R AL
LI, ARSI, 2015, 35(11): 84-85.

WAk, RO, FRAS, A5 AR H X PM2.5 SRR 5 B
FTE ARG [ A FEEMZm[T]. TR EZ5, 2018, 452(1):
23-26.

TGACH, PR, B AR . SN SV I R B AN OB AR BRUI
LR AR L]. FEBRLBRAALE, 2017, 44(12): 891-895.
TRACY M K, BERKELHAMER S K. Bronchopulmonary
dysplasia and pulmonary outcomes of prematurity[J]. Pediatr Ann,
2019, 48(4): 148-153.

[10] PRINCIPI N, DI PIETRO G M, ESPOSITO S.

Bronchopulmonary dysplasia: clinical aspects and preventive

[3]

mediate  gas6-induced  inhibition epithelial-

[4]

[5]

[6]

[7]

[8]

[9]

57

and therapeutic strategies[J]. J Transl Med, 2018, 16(1): 36-49.
FHEEFY, UK, FERH, S5 . RO AR AR KBRS Sl
KEANRZmI]. b EYRLRHYE, 2018, 20(5): 410-415.
HUE L, BELEE, B, 5 &7 PSRRI I R[], rhae
rhEZ 2R, 2019, 34(9): 4391-4393.

WA, SKIR, W SR, S 2RI AR S RN 2 ST R
FEHFIR[I]. ThEE23EH, 2018, 17(5): 70-76.

UK, IR, X, A5 AR TR K B S M A g
FEFEAHLHI[I]. rhie a2 B2k, 2017, 26(12): 1413-1417.
SAVANI R C. Modulators of inflammation in bronchopulmonary
dysplasia[J]. Semin Perinatol, 2018, 42(7): 459-470.
PAPAGIANIS P C, PILLOW J J, MOSS T J. Bronchopulmonary
dysplasia:

[11]
[12]
[13]
[14]
[15]

[16]
pathophysiology and potential anti-inflammatory
therapies[J]. Paediatr Respir Rev, 2019, 4(30): 34-41.

BRI, AR, WL, 45 . F (R LT A AR AU RN AE KRR
e AR 5 AU 5 403 280 TS R 19 I ], v A 512 LRI IR
Z&3, 2020, 35(5): 383-388.

RLLIE, WRIAVE WP 0 KBRS IR B AN R
PRAPAE T AL [3]. 5 AROR 2 2 3 (22 2 ), 2019, 45(6):
1327-1333.

SRR, SR, e, 55 L B AR B S R X LR R
Il Z 2N RNA-125b, IR RS K o R A I A 3R 6 215
RIFZmA[T]. HrAes FLBHIE IR Z%7E, 2019, 34(16): 1244-1248.
KR, 20 ik, XA, 45 . B2 Elafin X518 1 5 405 390
Az /NSRBI R B R A JEUE B S NF-«B 15 il B 1 5
WA[J]. T BREERIRF 244, 2019, 44(11): 1517-1522.

ITO Y, CORRELL K, SCHIEL J A. Lung fibroblasts accelerate

wound closure in human alveolar epithelial cells through

[17]

(18]

[19]

(20]

[21]

hepatocyte growth factor/c-Met signaling[J]. Am J Physiol Lung
Cell Mol Physiol, 2014, 307(1): 94-105.

ARIGERE, FEAT, WRIC . A0 A= < R 7E B T 18 52 AR,
v [ BE 2R B2 B4R, 2019, 40(6): 822-826.

LOFTUS T J, KANNAN K B, MIRA J C. Modulation of the

HGF/c-Met axis impacts prolonged hematopoietic progenitor

[22]

[23]

mobilization following trauma and chronic stress[J]. Shock,
2020, 6(3): 1-12.
ITO Y, CORRELL K, ZEMANS R L, et al. Influenza induces IL-
8 and GM-CSF secretion by human alveolar epithelial cells
through HGF/c-Met and TGF- o/EGFR signaling[J]. Am J
Physiol Lung Cell Mol Physiol, 2015, 308(11): 1178-1188.
LIU L Q, WANG Z H, YAO H Y. Hepatocyte growth factor can
guide treatment of mycoplasma pneumoniae pneumonia in
children[J]. Exp Ther Med, 2020, 19(5): 3432-3438.

(53 Sl )

[24]

[25]

AR5 AER: R, A, RO, 55 TR R X SR
it T AN R A R BUI A5 £ OV H B LIS 0. o e B R 2
ik, 2022, 32(5): 52-57.

Cite this article as: WU P, LI Y H, TAN X H, et al. Effect and
mechanism of Platycodon grandiflorum saponins on lung injury in
neonatal rats with bronchopulmonary dysplasia[J]. China Journal of
Modern Medicine, 2022, 32(5): 52-57.



