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The protective effect and mechanisms of tetrandrine on radiation-induced lung injury

NAI Aitao' ZENG Hui* LI Zhimin' HE Guicheng' YANG Qiao' LIAO Mingchu'
!(Department of oncology, The First Affiliated Hospital of University of South China, Hengyang 421001, China)

*(Department of Ultrasound, The First Affiliated Hospital of University of South China, Hengyang 421001, China)

ABSTRACT This study aims to investigate the protective effects of tetrandrine on radiation-induced lung injury
(RILI) and elucidate its potential mechanisms. Eighteen mice were randomly assigned to one of three groups: the
control group, the irradiation group, and the irradiation plus tetrandrine group. Mice were exposed to a single full
thoracic dose of 20 Gy radiation to establish a model of RILI. The lung coefficient was evaluated 12 weeks after
radiation. The hematoxylin-eosin staining was used to assess the lung tissue damage. The network pharmacology
method was used to screen for potential molecular mechanisms. The protein expression of myeloperoxidase (MPO),
F4/80, interleukin 1B (IL1p), interleukin 18 (IL18), interleukin 6 (IL6), CD86, CD163, NOD-like receptor family
pyrin domain containing 3 (NLRP3), apoptosis-associated speck-like protein (ASC), and cysteinyl aspartate specific
proteinase 1 (Caspasel) were assessed using western blot. The results showed that compared with the control group,
the coefficient (1.27+0.05 vs. 1.55+0.20), histology score (2.00+1.27 vs. 6.00+£1.27) and the protein expression levels
of MPO (1.00+0.21 vs. 1.34+0.20), F4/80 (1.00+0.13 vs. 1.28+0.11), IL1f (1.00+0.18 vs. 1.71+0.14), IL6 (1.00+0.17
vs. 1.62+0.31), and CD86 (1.00+£0.29 vs. 1.624+0.36) in the irradiation group were increased, whereas the protein
expression of CD163 (1.00+0.21 vs. 0.59+0.07) was decreased. Compared with the IR group, the coefficient (1.36+
0.07), histology score (3.17+1.33) and the protein expression levels of MPO (1.02+0.10), F4/80 (0.94+0.23), IL1B
(0.97+0.56), IL6 (1.01£0.10), and CD86 (1.07+0.34) in the IR+Tet group were decreased, whereas the protein
expression of CD163 (0.99+0.25) was increased. Network pharmacology analysis identified 93 intersecting genes.
KEGG pathway analysis indicated that the intersecting genes were mainly enriched in NOD-like receptor signaling
pathway, PI3K-Akt signaling pathway, and NF-«B signaling pathway, etc. Western blot further confirmed that
compared with the control group, the protein expressions of NLRP3 (1.00+0.24 vs. 1.54+0.46) and Caspasel (1.00+
0.20 vs. 1.66+0.30) in the irradiation group were both upregulated; compared with the IR group, the protein
expressions of NLRP3 (1.02+0.25) and Caspasel (0.74+0.37) in the IR+Tet group were both downregulated.
Tetrandrine can alleviate RILI, possibly by regulating the NLRP3/Caspasel pathway to inhibit M1 polarization of
macrophages and inhibit inflammatory responses.

KEYWORDS Tetrandrine, Radiation-induced lung injury, NLRP3/Caspasel pathway, Macrophage polarization,
Inflammatory factor
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Fig.1 Effects of tetrandrine on body weight and lung coefticient of mice in each group: (a) statistical analysis of the body weights
of mice at 0 weeks, 4 weeks, 8 weeks, and 12 weeks old; (b) statistical analysis of lung coefficient of mice; “p<0.05, ™ p<0.01
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Fig.2 Effects of tetrandrine on inflammatory injury of lung tissue in each group of mice:
(a) typical image of HE staining, Bar = 100 pm; (b) statistical analysis of tissue damage score; ~* p<0.01, "™ p<0.001
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Fig.3 The effect of tetrandrine on neutrophils and macrophages infiltration in each group of mice: (a) the protein expression of
MPO and F4/80; (b—c) relative protein expression levels of MPO and F4/80; * p<0.05, ™ p<0.01
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Fig.4 The effect of tetrandrine on the expression of inflammatory factors and the polarization of lung macrophages in each group
of mice: (a) the protein expression of Pro-IL1f, IL1p, IL18 and IL6; (b—e) relative protein expression levels of Pro-IL1{, IL1B, IL18
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Fig.5 Network pharmacology analysis for tetrandrine and radiation induced lung injury: (a) the chemical structure depiction of
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targets; (d) the results of GO analysis based on intersecting targets; (e) the results of KEGG analysis based on intersecting targets

2.6 SNBFCEZEXTE4H /)R NLRP3/Caspasel &
=402

BT I 2% 24 B 22 03 Hr 25 SRR 75 NOD FE 2445
3 % T e A DU FR R O TR A 453 £ £ T
FEAR 5l % 2 — DL KT FU 3R W NLRP3 {5 5 38 % 71
V% B VR B AR AL I R P i AR A Y, Ok

it Fe it — a4y 7 AR A SE IR B E T 2
2% 2H /N BRIl NLRP3/Caspasel 15 5 18 % % 18 1
2. Bl6 (a) ~6 (d iz, 5 Control 2H /)N B,
NLRP3 (1.00£0.24) . ASC (1.00£0.27) HI
Caspasel (1.00+0.20) H& HRIEMLE, IR A/
i NLRP3 (1.54+0.46) Al Caspasel (1.66+0.30)

XXXXXX-7



XXXXXX

EERIEEFERIN, ASC (1.16£020) EHEKIE
EZRTEGIT R SIRA/NRME, IR+Tet 41
/N B NLRP3  (1.02+0.25) . ASC (0.84+0.09) Al
Caspasel (0.74+£0.37) HARIEEERK, 45RE

(@)

Control IR IR+Tet

NLRP3| — — G W — w— |110kd

ASCIAA- - ,—‘ - IZde

Caspase1|;: - - -' - |20kd

B-actin| ———— —— |42kd

_
o
-
-
3]
1

ns

o
1

Protein level of ASC
relative to control
o
o
T

Control IR IR+Tet

B 4 555 0T 0% /N R 2H 2 NLRP3/Caspasel 15 5 i
B, T O E T RS 40 ) 5 S RO 2H 21
NLRP3/Caspasel 155 @ i iE L

" «
‘ I ‘

—
o
-
N
o
1

s
4]
1

Protein level of NLRP3
relative to control
.O -
[6)] o
T T

o

Control IR IR+Tet

—
o
-
N
o
1

-
o
I

Protein level of Caspase1
relative to control
.o -
[6,] o
T T

0

Control IR IR+Tet

6 DL O R A48 B NLRP3/Caspase 1 1B ¢ 15200 : (a)NLRP3.ASC Al Caspasel [ Western blotting 257 5
(b~d)NLRP3.ASC I Caspasel [fJ 85 HAHXT FIL i ;™ p=0.05," p<0.05,” p<0.01
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