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Mechanism of hedysarum polysaccharides on preventing and treating radiation-
induced lung injury based on mTOR/HIF-10/VEGF signaling pathway
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Abstract: Objective To investigate the preventive effect and mechanism of hedysarum polysaccharides on radiation-induced lung
injury (RILI). Methods Female C57BL/6J mice were randomly divided into control group, model group, Hedysarum polybotrys
decoction (5 g/kg) group, hedysarum polysaccharides low-, medium-, high-dose (15, 30, 60 mg/kg) groups and pirfenidone (200 mg/kg)
group, with eight mice in each group. Control group was feigned to be irradiated, other groups were accepted a single dose of 16 Gy
X-ray irradiation to establish RILI model. Before 7 d of modeling, each administration group was ig corresponding drugs, once a day
for five weeks. All mice were tested for pulmonary function at 1 d before sampling; CT imaging was performed before modeling and
after pulmonary function test; Hematoxylin-eosin (HE) staining was used to observe the pathological changes in lung tissue of mice;
ELISA was used to detect levels of tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) in serum of mice; Western blotting was
used to detect mammalian target of rapamycin (mTOR), hypoxia-inducible factor-1a (HIF-1a), vascular endothelial growth factor
(VEGF) and TNF-a protein expressions in lung tissue of mice. Results Compared with control group, model group showed
significant alveolar inflammation, impaired pulmonary function, and lung CT value was increased (P < 0.01), TNF-a and IL-6 levels

in serum were increased (P < 0.01), mTOR, HIF-10, VEGF and TNF-a protein expressions in lung tissue were up-regulated (P < 0.01).
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Compared with model group, hedysarum polysaccharides group reduced alveolar inflammation, improved pulmonary function, reduced
lung CT value (P < 0.01), inhibited levels of TNF-a and IL-6 in serum (P < 0.05, 0.01), and down-regulated mTOR, HIF-10, VEGF

and TNF-a protein expressions in lung tissues (P < 0.05, 0.01). Conclusion Hedysarum polysaccharides can effectively alleviate the

inflammatory injury in early stage of RILI in mice, and its mechanism may be related to the inhibition of mTOR/HIF-1a/VEGF

signaling pathway.

Key words: hedysarum polysaccharides; radiation-induced lung injury; lung function; inflammation; mammalian target of

rapamycin/hypoxia-inducible factor-1o/vascular endothelial growth factor signaling pathway
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Fig. 4 Effect of hedysarum polysaccharides on levels of TNF-a and IL-6 in serum of RILI mice (X s, n=38)
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S H AL 2 HENT RILT AT — @R 1E .

TESAE IR L], TNF-o. IL-6 25400 PR 13t
JEFRIANS RILI PR AR e E] T EEAEH . TNF-a &
RILI #RIERTE A SR, it i 5 804 111
Fik, HER VMR H RGO, BB R
L= A AR, AN R AR 2 A 231, TL-6 42 K F
I - AR - B B2 1 P R TR T TR, TR SORE TR
IR G s - R 8 PN 0 WA TR YT R R B R AL I
PRAFFFE IR B, P& TL-6 53125 4k a] 1 Ay T jic F
PRI 28 FIFEFRES . Rk, A0 /N BRI A TNF-o0 F
IL-6 /KPRl 7E—E R st RILT Aif A fii 28 452453 155
W, HAEWIUEM Bt TNF-a M1 IL-6 HE47 24 B %
A fE S PHIE RILT (530  ASHIF 70 & B R 41/ SRR
M85 & TNF-a 2 IL-6 K FRETE, MR
ZRET] N TNF-o & IL-6 7KV, BEIRZITEZ R
% RILI A/ 2 RE B % 7T e 5 48] TNF-a0 J&& IL-6 (1)
FBEIBA K.

Fleckenstein Z&200F 57 & 0L, RILI J$REHA . 214
WIS HLEA . MiERE LAWK AE

MR, a0 P R 4 e JH - 508 24 L e 22 A A
FE . ORI N A4 AR BT RS A B A L G A
&, I FEHLEER, mEsE ST, HIF-1a
W% VEGF i R3k, AR 2k 48 A Bz A L H 3,
FHF AR, WinhEaEEt, FEMmBEK
PR E G L A R AHRA,  5| I A hE 820,
mTOR & HIF-l1a f BJEEEH, mTOR vl LAE
HIF-1a A%, #EifiiA4E R VEGF £ik, i %
FERAGP, AT aE R EoR, RS /N B 412
mTOR 25 [ 3R1A 2 & 8, J-4Ek#% HIF-1a. VEGF
J TNF-o b il 216 2 08 n] DA /N BRI 23
mTOR. HIF-la. VEGF J TNF-o 25 [F13R1%, RIHZ
K Z PGS RILL FfEH AT R85 40%] mTOR/HIF-1o/
VEGF (& 518 K.

Zx P RTR, 4L 2 A I W00 RILT 20 1R
F, HHLH AT A8 5 F I mTOR/HIF-10/VEGF 15 51
% M TNF-a A1 TL-6 25 435 KT IR 50O 5%
MEAE e csE RILL Fi A 28 5 1 e SUR LT a0 i
ZHE, AN ERES T, RS ERE A/ R
RS R N R R KR 88, HREONI AR
il 75 /0 B B i I N EE 2 R BT . T4
B e 7R 2D A 26 A T R T AR
M, HEEREEREDPGER T, HRHRARK
o FIE AT PAZE FE N AT TS 2 M 1 2 A T
Jell, FEH BRI AT R AT B4R R
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BREXT RILL & I 27 4 4B B i 4 FH 28R S ML A
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