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Effects of Erythronium sibiricum bulb polysaccharides on oxidative stress in asthmatic mice
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Abstract: Objective To explore the effect of Erythronium sibiricum bulb polysaccharides on asthma and its mechanism
based on oxidative stress. Methods Fifty female BALB/c mice were randomly divided into the negative control group,
asthma model group, dexamethasone group, low and high-dose Erythronium sibiricum bulb polysaccharides groups.
Except the negative control group, the asthma model was established by sensitizing with chicken egg albumin (OVA). The
number and classification of inflammatory cells in bronchoalveolar lavage fluid (BALF) were determined by a whole blood
analyzer. Hematoxylin-eosin (HE) , Periodate acid-Schiff (PAS) and Masson staining were used to observe the lung
pathology of asthmatic mice. The contents of malondialdehyde (MDA) and the activity of superoxide dismutase (SOD) in
serum were detected by colorimetry. Determination of protein expression and mRNA abundance of nuclear factor
erythroid2-related factor 2(Nrf2) , HemeoxygenasEl (HO-1) and Vascular endothelial growth factor (VEGF) in the lung
were detected by immunohistochemistry and real-time fluorescence determination polymerase chain reaction (RT-PCR).
Results Compared with the negative control group, the numbers of total inflammatory cells, neutrophils, monocytes and
eosinophils in the BALF of the model group were significantly increased (P<0.05), as well as the inflammatory infiltration

of lung tissue was obvious. Meanwhile, the collagen deposition and mucus secretion increased along with the hyperplasia
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of the cup cell. The MDA content was increased (P<0.05) while the SOD activity was inhibited (P<0.05) in the serum of

asthmatic mice. The protein expression and mRNA abundance of Nrf2, HO-1 and VEGF in lung tissues were increased (P

<0.05) in the model group. Compared with the model group, after administration of Erythronium sibiricum bulb

polysaccharides, the results of inflammatory cell classification and counting indicated that the total number of inflammatory

cells, neutrophils, monocytes and eosinophils were significantly decreased (P<0.05) , and the pathological lung

conditions were improved. The protein expression levels and mRNA abundance of Nrf2 and HO-1 in lung tissues were

increased (P<0.05) while the protein expression and mRNA abundance of VEGF were significantly down-regulated (P<

0.05) compared to the model group. Conclusion

Erythronium sibiricum bulb polysaccharides can relieve airway

inflammation and airway remodeling in asthma, which may take effect by activating the Nrf2/HO-1 pathway and inhibiting

the expression of VEGF.

Key words: Erythronium Sibiricum; polysaccharides; asthma; oxidative stress; Nrf-2/HO-1signaling pathway; vascular

endothelial growth factor
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T CIE/E27S 741 KB /bp
| 3i#: CCAATGTGTCCGTCGTGGATC

1 GAPDH N 149
Fi#: GTTGAAGTCGCAGGAGACAA
37 TCTTGGAGTAAGTCGAGAAGTGT

2 Nrf2 N 140
T%: GTTGAAACTGAGCGAAAAAGGC

3 Ho - 9i: CACAGCACTATGTAAAGCGTCT %0

-1

Fi#: GTAGCGGGTATATGCGTGGG
- 3i7: GTCATGGATCCAGATGAATTGC

4 VEGF 163

R ii#: TCTTGTCAATTCCAAAAGCGTC
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Figure 1 Effect of ESBP on pathological changes of lung tissue in allergic asthma model mice (HE, Masson, PAS, X200)
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2 BALF "I RN I KT E(10°/L, &+s,n=5)

Table 2 The classification and count of inflammatory cells in BALF (10°+ L™, x+s, n=5)

2150 7 S R B T 5 40 i AR 4 PR A iR WE R PERLAN M R 4
REDaEAE — 0.25+0.07 0.08+0.04 0.06+0.03 0.02+0.02 0.1+0.01 0.00+0.00
AL 20 — 1.92+1.75" 0.45+0.65 0.48+0.39" 0.21+0.18" 0.67+0.43" 0.04+0.04
FH 7 &5 25 20 0.000 5 g/kg 1.52+0.88 0.43+0.60 0.59+0.31" 0.12+0.07 0.35+0.14" 0.03+0.02
ESBP Y IR 75 24 1.49+0.72 0.30+0.11 0.41+0.27" 0.17+0.11° 0.48+0.25" 0.00+0.01
1o A9 0.30+0.11" 0.09+0.04 0.04+0.02" 0.04+0.03" 0.10+0.05" 0.00+0.00
F(P)H — 2.87(0.05) 3.88(0.02) 2.91(0.05) 2.89(0.05) 2.63(0.08) 2.31(0.10)

TR A5 BE X IR 4 H A, P<0.05 " R SRR L #, P<0.05

&3 ESBP XN /N FUILTE MDA 1 SOD 7K Y- 1) 5 1
(x+s,n=5)
Table 3  Effects of ESBP on levels of MDA and SOD in mice

serum(X+s,n=5)

2153 7 MDA/(mmol/mL) SOD/(U/mL)
BA X R 2 — 18.54+0.93 10.37+1.34
PRI — 22.78+0.95° 7.08+0.63"
FHPEZ 2520 0.000 5 ¢/kg 19.19+0.96" 9.01+1.01"
ESBP 4 f&_iﬂﬁéﬂ 18.86+1.11" 8.79+0.34
o 7 i 21 16.90+1.23" 10.06+1.08"
F(P)H — 0.85(0.57) 2.16(0.08)

TE 5 AP X B 4 A, P<0.05 5" O 5B R4 HE 4K, P<0.0S

VEGF 13 H R IR B AE il Firf o 4 e il
POBRPESS SR ALt . i 18 2 FISR 4 0T L Nef2 214
Fe I8 i TR AR A i 2H 2 rboRH L B B 2 B T

HO-1 |

Nrf2

VEGF

0 um 10 ym

(P<0.05), FHH: 45 25 ZH ARG RE AU 2H T 3 Nef2 25 1 R 5K
1 (P<0.05) , ESBP 41 . a1 771 £ ZH AR XA AU 20 3 | ]
TONrf2 8 R A EA R R 2 B 25 R B (P<
0. 05); 53 4, BRI Jili 3 HO— 1 25 1 26 38 7K AR B
Xf HR 41 W & b T (P<0. 05) , SR L, PR 45 24
ZH HO-1 26354 T, {8 ESBP I | i 1) 2 25 7 12 i 45
U Feqily bk —25 W3 B HO-1 £ k& (P<0.05);
B Jr RN AR G PR R4 VEGF ik i 3% Tt
(P<0.05) , 28 ESBP 5% BH X6} B 25+ 1 , Bili &8 VEGF
RN 8 EF W (P<0.05) . LU I 25 5%k
B, ESBP R 3 i Nef2 1 HO-1 25 1 5 3k & IF & IC
VEGF & 4 #3552, 1M b ZE KA (PH M 45 25 41 ) W [R] fisf
R I /N B Nef2 (HO-1 Ml VEGF Y8 A A

10 um 5

ALY R 5 B R AL 5 C. VR 25 25 20 5 D.ESBP {57 £ 2 s E.ESBP 5 7 4 20
2 ESBP XN/ U Z 2L Nef2 \HO-1 Rl VEGF 2K 11 232K 9 5% 1 (G2 2 2 1k, x200)
Figure 2 Effect of Erythronium sibiricum bulb polysaccharides on expression of Nrf2 \HO-1 and VEGF in lung tissue of asthmatic
mice (IHC, x200)

2.5 ESBP X} fili 41 21 Nief2 . HO-1 1 VEGF ) mRNA
B 1 5 )

mRNA FJEH R & SR o 5 B X iR 4 A1
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I FF (P<0.05) 5 B Wi /N B 48 ESBP T fii 5 , Nrf2
mRNA F 2 B AR e 2 R A
2 5 (P<0.05) s 5 IR A o, ESBP G i 77
20 HO-1 mRNA FfE i — 20 i A ) a4 b

Ve W E 2 5 (P<0.05) 5 B Wi /N BRLZ8 b ZE K A
(BHPEZ5 25 20) T fiLJ5 |, Bili %% Nef2 1 HO-1 mRNA 3=
FET M, 22 5 B84 5 L (P<0.05) ; VEGF mRNA
F= B 22 ESBP Bl ZE K A8 (PFHME 45 25 4) 1 )5 149k
T (P<0.05) . %o ge 45 R 5 s A kil e 45
Fet A E Ui B ESBP A] Al F 1 Wi /0N U B Nef2
FHO-1 1Y LK FFIMH VEGF (19335 , T H ZE K F )
[] B 470 4 Nef2 \HO—-1 Fll VEGF fy 2635 .
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F 4 ESBPRSEERG/N AL Nef2 \HO-1 Fl VEGF K 11 3 35 Ik 1 52 0] (%%, n=5)
Table 4  Effect of Erythronium sibiricum bulb polysaccharides on protein expressions of Nrf2 (HO-1 and VEGF in lung tissue of

asthma mice(¥+s,n =5)

2157 7l Nrf2 HO-1 VEGF
34 % 1R 41 — 6.79+0.50 5.76+0.67 4.42+0.55
FEALZH — 8.95+0.76" 8.43+1.56" 9.95+1.17"
A28 25 2 0.000 5 g/kg 6.72+0.24" 7.79+0.96" 3.75+0.48"
ESBP 41 IR 4 4 11.24+0.60" 8.52+2.01° 6.74+0.74"
o A7) e 4 12.73+1.11*" 13.71+0.67" 5.9420.55"
F(P)IH — 3.57(0.05) 1.00(0.45) 1.57(0.26)

0 5 B X IR A LG, P<0.05 ;" SR L4 LA, P<0.05

#5  ESBP A EE NG/ FU 412 Nef2 (HO-1 1 VEGF mRNA - JE 9 31 (s, n=5)
Table 5  Effect of Erythronium sibiricum bulb polysaccharides on mRNA abundance of Nrf2 \(HO-1 and VEGF in lung tissue of

asthma mice(¥+s,n =5)

21 5 ) Nrf2 HO-1 VEGF
[ %o et 2 — 1.00+0.08 1.00+0.19 1.00+0.07
LT 2] — 1.13+0.26" 1.27+0.09" 1.68+0.08"
A 25 25 21 0.000 5 g/kg 1.00+0.10" 0.91+0.16™ 0.3120.07*
i) 4 20 1.1420.04" 1.34+0.09" 0.56+0.18"
ESBP 4 . , .
= 791 4 1.59+0.04" 1.85+0.53* 0.51+0.24"
F(P)(H — 1.28(0.34) 1.77(0.20) 3.10(0.06)
2 5 BIE R R4 H 8, P<0.05 5"y SR 40 H %, P<0.05
3 itig 5 R B i AR A AR R A A OC , MDA 5 & BRIV AT 2 i

A JeRE S W Wil I 1 BE R X 2 G R B2 fi
) 5 O S AR P I L 20 i R T O B R gk
A O S (T B W81 7 e 7 s O i 1 I B |
JBE S TR AR 2 i 1 A e VR A3 b B 2 Al R W
) L RE PR, 9% 2 78 AT L e g kAR R R T
W& A R R GE B R R . AR, 5 B4 R
ZHAH LL , 2R B 4] BALF vh 48 14 41 A 5 W] i 1
Th L HE e 45 5 0 7R A 80 21 /I8 BUT 38 ) B 22 Ak 48 1k
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