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Shionone improves immune responses and Toll-like receptor expression in
ovalbumin-induced asthmatic rats
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[ Abstract] Objective To investigate the effects of shionone on Toll-like receptor (TLR) expression and immune
responses in ovalbumin (OVA)-induced asthmatic rats. Methods Twenty-four SD rats were randomly divided into four
groups (six rats per group) : control, model, shionone and dexamethasone. The behavioral changes of young mice were
observed, as was their lung histopathology after hematoxylin and eosin staining. mRNA expression of TLRs in plasma was
detected by qPCR, and serum expression levels of inflammatory cytokines tumor necrosis factor a (TNF-a) , interleukin
(IL)-1B, TL-6, TL-4 and IL-13 were detected by ELISA. Results Rats in the model group were short of breath, sneezed,
displayed a purple nose and mouth, secreted mucus and were hyperactive and irritable. In addition, these rats exhibited

bronchial mucosa hyperemia edema, bronchial epithelial cell death, and large numbers of infiltrating inflammatory cells in
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the airway and lung tissue. After treatment with shionone and dexamethasone, young mice breathed more easily and

exhibited decreased mucus secretion and irritability ; however, aggression was increased in the dexamethasone group. The

degree of hyperemia and edema of bronchial mucosa was relieved, and numbers of inflammatory cells around the airway and

lung tissue were reduced. Compared with the model group, mRNA expression levels of TLR1, TLR9 and TLR10 in

shionone and dexamethasone groups were significantly increased ( P<0.01), whereas mRNA expression levels of TLR2 ~
TLR8 were significantly decreased ( P<0.01). Levels of TNF-a, IL-1B, TL-6, IL-4 and TL-13 were significantly decreased

(P<0.01). Conclusions Shionone can improve the immune response of OVA-induced SD rats and alter the expression of

TLRs, laying the foundation for further study of the mechanism of shionone on TLR signaling pathways.
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Table 1 Behavioral symptom grading and scoring
standards of young SD rats

POy () piked A

Score Sneeze ( number) Rhinorrhea Rhinocnesmus
1 s BB RS
Only anterior nares Mild scratch nose
s i AL B
Beyond the anterior nares  Often scratch nose
3 11 T30 T FREEAT
Runny nose full face  Constant scratch nose
*z2 59T
Table 2 Primer sequences
PR B
GIL /BN FFHI(5°-3") K/ (bp)
Primer name Sequence(5’ -3") Amplified

fragment size

TLR1-F TCTGGGATTGAGCGGTT

TLR1-R ACACTTGGGATCTTCTTTTTC 121
TLR2-F TAGAAACGGTAACAATACGGAG

TLR2-R AGATTTTCGCTGAGGTCTAAG 187
TLR3-F TCTGCTTGCGAAGAGGAA

TLR3-R TCCGAGACCCAAGTGCTAC i
TLR4-F TGATGCATTTGTGATCTACTCG

TLR4-R TGGCAGCAATGGCTACAC 140
TLRS-F TTTCTTCGCTCCGTGCC

TLR5-R TTGTGACTATGAGGGTGATGA 282
TLR6-F TGGTCTTTCATCCGAATAGC

TLR6-R GTGCTGGAGGGTCAGATTC 173
TLR7-F CAACTGTCCCTGCGAGAT

TLR7-R CCAGACAAACCACACAGCA 254
TLR8-F GGAAGAGTGTCATGAGCCTAG

TLR8-R GGATGCGTCTTTGGTGTC 245
TLR9-F GAAACTGGATGTCAGTAGCAA

TLR9-R CAGCAGTAAGTCTACAAAGGGT 214
TLR10-F TTCTGACTGACCTCCCTGG

TLR10-R AGAGTCTTTACCTCCTGGCA 121

GAPDH-F CAAGTTCAACGGCACAG

GAPDH-R CCAGTAGACTCCACGACAT 138
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0.01),TLR2 . TLR3 . TLR4 .TLR5 .TLR6 .TLR7 .TLR8
mRNA 1R & 8% TH R (P<0.01) ; 5HI 844
LY., %5 % J 4 F0 M %€ K #4240 TLR1, TLR9, TLR10
mRNA [R5 i1 B & J+ & (P<0.01) , TLR2 \ TLR3,
TLR4 . TLRS .TLR6 . TLR7 . TLR8 mRNA {3k & i
HRET(P<0.01)
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iR 4 Pron, SXF R4 L, B A
TNF-o JL-1B  IL-6 , IL-4  IL-13 7K 3 & 3 7 55
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Figure 1 HE staining results of lung tissue of young SD rats

R 3 K4 TLRs ZRHFRIAKFEH i

Table 3 Comparison of TLRs receptor factor expression levels in each group

TLRs papitctil T2 ey OE HhFERANZH
Control group Model group Shionone group Dexamethasone group
TLR1 1. 00=0. 08 0.18+0.02" 0.44+0.04"" 0.33+0.02""
TLR2 1.01£0. 12 4.19+0.32" 2.33+0.19" 2.39+0.17"
TLR3 1. 000. 09 5.56+0. 54" 1.86+0. 127" 2.36+0.21"
TLR4 1.01+0. 11 4.17£0.28"* 1.82+0.15"" 2.44+0.35"
TLRS 1. 00£0. 07 4.96+0.29" 2.10£0.22*" 2.16+0.21""
TLR6 1. 00£0. 10 5.51+0.47" 2.150. 18" 2.45+0.26 "
TLR7 1.01+0. 16 5.01+0.38" 2.62+0.24 " 2.33+0.16 "
TLRS 1.010. 17 5.19+0.38 " 1.98+0. 12" 2.67+0.24 "
TLR9 1.00=0. 10 0.19+0.02 " 0.45+0.04 " 0.32+0.02""
TLR10 1. 00+0. 06 0.12+0.01" 0.42+0.03"" 0.40+0. 05"

SRR, ¥ P<0.01; SERIAAELIL, "P<0.01,

Note. Compared with control group, * P<0.01. Compared with model group, ~P<0. 01.
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R4 SRR TRIBKFP L

Table 4 Comparison of the expression levels of inflammatory factors in each group

RAEH T (pg/mL) Xf R ZH T RIUEE| YA e Hi FERA 2
Inflammatory factor Control group Model group Shionone group Dexamethasone group
TNF-a 49.70+11. 86 412.37+40.91" 137.85+13. 10" 172.55+8.09 "
IL-1B 43.53+2.13 248.85+22.92" 101.90+16. 78 *" 99.99+19. 61"
IL-6 46.62+2.53 268.32+21.91" 122.91£13.36*" 151.86+4.78
IL-4 38.35+8. 50 256.43+38.02" 120. 10+4. 52" 103.59+8.56 "
IL-13 12. 60+4. 96 115.55+13.31" 52.80+10.20 %" 51.10+6.09 "

L SXTIRAMIL, * P<0.01; SEEBIZAHIL, "P<0.01,

Note. Compared with control group, * P<0.01. Compared with model group, "P<0.01.
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