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Influences of gastrodin on lung tissue damage and Th17/Treg balance in respiratory syncytial virus-
infected rats by inhibiting Notch/NF-xB signaling pathway

LENG Xiao-xue', LI Bai-xin’, CHEN Zhi-guang' (1. Department of Emergency, Shengjing Hospital

Affiliated to China Medical University, Shenyang 110100, China; 2. Rehabilitation Center, Shengjing Hospital
Affiliated to China Medical University) ™

Objective  To investigate the protective mechanism of gastrodin (Gas) on lung tissue of rats with
respiratory syncytial virus (RSV)-infected pneumonia and its influence on Th17/Treg cell balance. = Methods Sixty
Wistar male rats were grouped into control group (C group) ,model group (M group) , Gas low-dose group (Gas-L.,5 mg/
kg) , Gas medium-dose group (Gas-H,10 mg/kg) ,Gas high-dose group (Gas-M,20 mg/kg) ,and positive group (0. 15 g/
kg ribavirin) , 10 in each group. After the drug intervention,the body weight and the dry and wet weight of the lung tissue
were weighed,and the lung index and the W/D value of the lung tissue were calculated;lung tissue was stained with HE
and scored for damage; qRT-PCR was applied to detect RSV viral load in lung tissue;flow cytometry was applied to detect
the proportions of Th17 and Treg cells in spleen tissue; ELISA method was applied to detect serum levels of TNF-q, IL-
1B8.1L-6,IL-17A, TGF-3; Western Blot was applied to detect Notch/NF-kB pathway protein expression in lung tissue.

Results Compared with group C, the lung tissue of M group showed neutrophil infiltration, alveolar rupture and
contiguous lesions, the lung index, W/D value, lung injury score, RSV viral load, the proportion of Th17 cells, levels of
TNF-q,IL-18,1L-6,1L-17 ,and the protein levels of Notch-1, Hes-1,and p-NF- B p65/NF-kB p65 increased significantly
(P<C0.05) ;and the proportion of Treg cells and the level of TGF-g decreased obviously (P<C0.05). The degree of lung
injury in the Gas-M, H groups and the positive group was obviously improved, the lung index, W/D value, lung injury
score, RSV viral load, the proportion of Th17 cells,levels of TNF-a,IL-18,11.-6 ,11.-17 ,and the protein levels of Notch-1,
Hes-1,and p-NF- kB p65/NF-kB p65 decreased obviously (P <C0. 05),and the proportion of Treg cells and the level of

[EiREE]) Z= k1 # » E-mail : liboxin8880(@163. com

CEHD . BT (1984-) 2 S MR N KRG AP U 32 B2 S 0 R ML A G il 4%, JRR y , JHe 3 0 45 5 TR A P9
E-mail ; lengxiaoxue8886@163. com

*



TR oAROR E Y F R E 20234m1 HI1SEE 1
Journal of Pathogen Biology Jan. 2023, Vol.18.No. 1

TGF-B increased obviously (P<C0.05).

Conclusion Gas can reduce the inflammatory injury of lung tissue and maintain

the balance of Th17/Treg cells in RSV-infected pneumonia rats, which may be achieved by inhibiting Notch/NF-xB

signaling pathway.
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Table 1 Detailed rules for lung injury score
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0 1 2

a i 36 v A 2 M & 1-5 4~ =54
b it 360 3 vt s 4 i J 1-5 4~ =54
c EHIIE & 14 >14
d 3 F R T 14 =14
e it ¥ ) Rl 3 J5E 2 2 <2 f% 2-4 % >4 fi
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Table 2 Comparison of serum inflammatory factors in rats of each group(x=xs,n=10)

Gﬁ)iﬂps TNF-a(pg/mL) 1L-18(pg/mL) 1L.-6(ng/mg) IL-17(pg/mL) TGF-B(pg/mL)
CH4H 120. 3610. 36 32,5246, 21 3.18=+0.12 5.08=0. 36 132.18423. 66
M 231.43416. 25" 112.36+12.12° 15.2341. 26" 35.16+6. 26° 178. 28+26. 14*
B4 41 136.25+13. 45" 50.4946. 78" 4.56+0. 23" 9.7841. 14" 292.13+21. 69"

Gas-L 4 223.47412.59° 108. 46+10. 35° 14.8940. 96° 34.45+5, 28° 186. 4624, 78¢

Gas-M 4 145.78+11. 96" 61.12+6. 23" 5.78+0. 56" 10.5241. 98" 276.29420. 36"

Gas-H 2 174.024+10. 25" 89.39410. 12" 10.12+3. 46" 17.2841. 99"« 240.16+18. 69"

F 135. 371 132. 992 111. 996 134. 021 167. 217
P 0. 000 0. 000 0. 000 0. 000 0. 000

TE:a g CALHLE. P<<0.05;b 5 M A4 . P<<0.055¢ 15 Gas-M 4l 4%, P<<0. 05,
Note:a compared with group C, P<C0. 05;b Compared with group M, P<C0. 05;c Compared with the gas group Gas-M, P<0. 05.
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P <0.05) , Hov op551) i 4 il 20 21 RSV ik 5 28 e fIK
(P<<0.05) ;Gas R HI 415 M 41 Hoe 25 7 048 2%
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Table 3 Comparison of lung index and lung W/D value of rats
in each group(x=£s,n=10)

| i 1 &k W/D {4
Groups Lung index W/D value
CH4 0.6120.07 2.7520. 25
M4 1.35+0.11*° 5.6140.39°
FH P2 0.7440.06" 3.1940. 35"
Gas-L 241 1.3140.08° 5.53240.41°
Gas-M 21 0.84+0.09" 3.7540. 26"
Gas-H 41 0.9340.07"¢ 4.6340.31"¢
F 138. 220 130. 167
P 0. 000 0. 000

Fa 5 CHILR,P<<0.05;b 5 M4 LK, P<<0.05;¢c 5 Gas-M
20 H A, P<C0. 05,

Note:a compared with group C, P < 0. 05;b Compared with group
M, P<C0. 05;c Compared with the gas group Gas-M, P<0. 05.

1 HELEBUBARMALRFEFZETML(200X)
Fig. 1 HE staining to observe the pathological changes
of lung tissue in rats(200X)
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5 MUK ER LG ¥E X (P>0.05),
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0.05),Gas I 41 Treg 40 L] 5 M 4 L4 22 5
TGt L (P>0.05) (& 3.3 4),

6 Gas X RSV X R A2 21 th Notch/NF-xB & I& 1Y 5
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SERWE 4. £ 5. 5 CH i M 4l kK BUtig1 4
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FEIFAY P<0.05) ;5 M A LE, Gas o 53 7 & 4
1 BH PR 20 Jifi 4 27 Notch-1, Hes-1,p-NF-xB p65/NF-«B
p65 & K B T (¥ P<<0. 05), Gas KR4 &
AL (P>>0.05),

T4 BHEKXKBIRALH Th17 Treg MALL Gl (X Ls,n=10)

Table 4 Proportion of Th17 and Treg cells in spleen tissue of rats
in each group(x=£s,n=10)

vl Th17 4 g b4 Treg 4 g b1
Groups Th17 cell ratio Treg cell ratio
CH4l 0.92+0. 32 6.8841.11
M 41 6.134-0.69° 2.0340. 58"
PH M= 41 2.1340. 45" 5.6441. 23"
Gas-L 41 5.13+1.08° 2.6440. 48°
Gas-M 4] 3.0920. 96" 5.3841.13"
Gas-H 4 3.9941. 11" 4.2141. 18
F 54. 102 34. 860

P 0. 000 0. 000
F:a5 CHIE,P<0.05;b 5 M 4l %, P<<0.05;5¢ 5 Gas-M
4l kA, P<<0. 05,
Note:a compared with group C,P< 0. 05;b Compared with group
M, P<20. 05;c Compared with the gas group Gas-M, P <C0. 05.
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2 AE4LEHEB KR Thl7 485 51

Fig.2 Proportion of rat Th17 cells in different treatment groups

3 FAEAEHASKRA Treg 285 Lt Fi

Fig.3 Treg cell proportion of rats in different treatment groups



Journal of Pathogen Biology Jan. 2023,

202341 H 18 HBH 1
Vol. 18.No. 1

. lo .
C

M Gas Gas Gas [H
4 4 ® F & %
H oA 4 4

4 Western blot # il| & 28 X FR At 28 22 7 Notch-1,
Hes-1 . NF-xB p65 EA KA
Fig. 4 Detection of Notch-1,Hes-1,NF in lung tissue of rats
in each group by Western blot- x B p65 protein expression

x5 HEAARMAL Notch-1,Hes-1, NF-xB p65 & H KixKFE
(x£s,n=10)
Table 5 Notch-1,Hes-1,NF in lung tissue of rats in each group- k
B p65 protein expression level(x £s,n=10)

(}rﬁiiﬂgjs Notch-1 Hes-1 ‘)’SIE’;IE 5555/
CH 0.88+0.02 1.3640. 01 0.1840. 03
M 2 1.94+0. 09" 1.9540. 04" 0.65%+0.05°
FH - 41 1.024-0. 06" 1.264-0. 03" 0.3340.04"

Gas-L 21 1.7440.08° 1.8940.08° 0.6140.05°

Gas-M 41 1.114+0.05" 1.304+0.03" 0.3740.08"
Gas-H 41 1.3040. 08"¢ 1.4540. 08" 0.46+0. 03¢
F 388. 942 343.767 127.892
P 0. 000 0. 000 0. 000

Eia5 CHHLE.P<<0.05;b 5 M4l 4 . P<<0.05;5¢ 5 Gas
A #, P<<0.05,

Note:a compared with group C,P<C0. 05;b Compared with group
M, P<0. 05;c Compared with the gas group Gas-M, P<C0. 05.
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