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Abstract: Objective To investigate the therapeutic effects and the mechanism of action of Senecio cannabifolius polysaccharides in
asthmatic rats. Methods 60 SD rats were randomly divided into control group, model group, dexamethasone group, and high, medium
and low dosage groups (400, 200 and 100 mg-kg™') of Senecio cannabifolius polysaccharides, and the asthma model was established
by using 10% ovalbumin (OVA) combined with aluminium hydroxide adjuvant, and equal volume of distilled water was given to the
control group and the model group for ig 14 consecutive days. The changes in body mass of rats were recorded; Hematoxylin-eosin
(HE) staining was used to observe the histopathology of airways and lungs; The maximum airway resistance (Max Rrs) of rats under
nebulization with acetylcholine chloride (Mch) at concentrations of 0, 3.125, 6.250, 12.500, 25.000, and 50.000 g-L ™' was detected by
the pulmonary function instrument; inflammatory cells in bronchoalveolar lavage fluid (BALF) were classified and counted; The

contents of interleukin-4 (IL-4), interferon-y (IFN-y), immunoglobulin E (IgE), C-reactive protein (CRP), interleukin-2 (IL-2), and
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tumor necrosis factor-o (TNF-a) in rat serum were detected by ELISA; The balance state of helper T cell 1 (Th1)/helper T cell 2 (Th2)
in rat spleen was detected by flow cytometry; The mRNA expression levels of phosphatidylinositol 3-kinase (PI3K), protein kinase B
(Akt), and nuclear factor kB p65 (NF-xB p65) in rat lung tissue were detected by real-time fluorescence quantitative PCR (qRT-PCR);
and the activation of PI3K/Akt pathway and NF-kB p65 in rat lung tissue was detected by Western blotting. Results Compared with
the model group, the high-dose group of Senecio cannabifolius polysaccharides significantly increased the body weight of rats from
the 15th day of the experiment (P < 0.01); the pathological changes of trachea and lung tissues were significantly improved; when the
concentration of Mch was 0, 3.125, 12.500, 25.000, and 50.000 g-L !, Max Rrs was significantly reduced (P < 0.05, 0.01); the total
cell count, white blood cells, neutrophils, and eosinophils in BALF were significantly decreased (P < 0.05, 0.01); the levels of IL-4,
IFN-y, CRP, IL-2, and TNF-a in serum were significantly decreased (P < 0.01); Thl in the spleen was significantly increased (P <
0.01), and Th2 was significantly decreased (P <0.01); the mRNA levels of PI3K, Akt, and NF-«kB p65 in lung tissue were significantly
decreased (P < 0.05, 0.01), and the protein levels of p-PI3K/PI3K, p-Akt/Akt, and p-NF-kB p65/NF-kB p65 in lung tissue were
significantly decreased (P < 0.05, 0.01); and the effects of Senecio cannabifolius polysaccharides were dose-dependent. Conclusion
Senecio cannabifolius polysaccharides can alleviate the pathological damage of trachea and lung tissues, reduce serum inflammatory

factors and improve asthma symptoms in asthmatic rats, and it may play an anti-asthmatic role by inhibiting the phosphorylation of

NF-«B and its upstream PI3K/Akt signalling pathway and improving the balance of Th1/Th2 cells.
Key words: asthma; Senecio cannabifolius polysaccharides; inflammation; PI3K/Akt; NF-xB; Th1/Th2
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PBK  LJif: ACCTGTGCCTTCTGCCTTAC 20
Fif: ATGTTGTCGTTGTGCCTGTC 20

Akt k3. AGACTGTGGCTGATGGACTC 20
Ff: TTGGCAACGATGACCTCCTT 20
NF-xB L. AATCTATCTTCTCTGTGA 18
p65  Nif: GTTGACATCCTTATACTT 18
P-actin_Eif: GCAGGAGTACGATGAGTCCG 20
Ti: ACGCAGCTCAGTAACAGTCC 20
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NF-kB p65. NF-kB p-p65 & B F&RiAHN
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Table 2 Changes in body mass of rats in each group (X *s, n=10)

N P /g

AUl W/ meke ) EIDN ERPN ESEPN 22K

X i — 214.04+7.53 243.34+7.50 281.76 +7.69 327.13+8.53
iRt — 214.15+4.60 240.53+4.64 264.15+8.60" 285.80+ 14.69*
HFE KA — 213.234+4.69 241.53+3.51 278.47+6.67" 316.48+9.21"
RRELZ P 400 214.05+7.19 241.65+7.95 279.00+7.89* 320.02+7.69™

200 213.89+8.15 239.34+7.81 272.79410.02 315.07+6.48

100 214.76+537 239.1149.65 273.13+537 305.65+10.24

HX i #P<0.05 #P<<0.01:; SHH4ILLE: “P<0.01.
#P<0.05 *P<0.01 vs control group; “P < 0.01 vs model group.

K, ST REZH AR b, AR 2H R 0 3 AR (P<<0.05
0.01); SHAILIMILL, HuZEKiA AR 3 55 2
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B AR EA R R &R, ZRARE.
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KA ZH AN IR B 2 B = F R 20K RRAE Mch WRE N

0. 3.125. 12.500. 25.000. 50.000 g-L' i, Max Rrs
BERL (P<0.05. 0.01); R L7 A1
Mch #FE N 12.500. 25.000. 50.000 g-L'Ff, Max
Rrs i FEK (P<<0.05. 0.01); IRFLEZHEET 2
HEEMER. SR NE 3.
3.3 BALF RSB R RIEMA S 2833

LT REAR L, BRI KR BALF S 4%
FIYRME S H P £ it S5O g 2 A 40 i i ) (2 T
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+=3 FBHEARKRESKE Max Rrs (X £5, n=10)
Table 3 Airway hyperresponsiveness Max Rrs in rats of various group (X *s, n=10)
13 b=} Max Rrs/ (cm H2O-mL'-s™")
(mgkg’) MchOg L' Mch3.125gL" Mch6.250 gL' Mch12.500 gL' Mch25.000 g'L™' Mch 50.000 g-L™*
Xof B — 0.25£0.03 0.32+0.04 0.43£0.03 0.54£0.03 0.61£0.07 0.73£0.06
e — 0.37£0.07%*  0.48+0.08" 0.54+0.08" 0.71+£0.11% 1.26+0.27% 2.26+0.24%
HhZEKARA — 0.244+0.07  0.33+0.03" 0.41£0.07 0.52+0.06" 0.64+0.11" 1.11£0.27"
1R 2R 400 030%0.03"  0.34%£0.06"  0.46+0.08 0.56+0.06" 0.68+0.03" 1.4440.10™
EZ 200 0.32+0.05 0.3710.08 0.4710.06 0.63+0.05" 1.06+£0.15" 2.04+0.16"
100 0.35+0.05 0.46+0.05 0.54£0.07 0.6510.07 1.18%0.10 2.21£0.13

XA #P<0.01; SERALLE: "P<0.05 *P<0.01; 1cmH,0=0.098kPa.
#P <0.01 vs control group; *P<0.05 P <0.01 vs model group; 1 cm H,O = 0.098 kPa.

f (P<0.01); SERYLALL, HiTE KA FIIR
TR EA KRS, A4, kg
I K5 RN W TR R 40 i B 24 25 R BE (P <<0.05.
0.01); IR F 22 b v 7] 4K BN 0 B SORD 1 40
B 3 TR (P<<0.05. 0.01), Hkigh i $ofing

MRIERI N NI, ZRARE, RS 2R
EHRBSHMEL. g, YR B AE IR
PERIARIEOS I, 2R AR E . S IRALA L,
R A RETR MR A A A S e, VRT A N RERE
%, HERAEE. WEK4.

Fz 4 FBHEKXER BALF 2EEEE 5 RMATHLEER (X £5, n=10)

Table 4 Comparison of total cell counts and sorted cell counts in BALF of rats in various group (X *s, n=10)

YR /(X 105 4> mL™)

5 <1 kol
W AR ek T U PRV ERMERAR bR

it R — 5.81+1.16 1.71+1.03 1.5040.52 0.94+0.36 0.1320.06
LAY — 17.124£2.17%  821+1.68%  5.10+1.41%  334+135% 0.18+0.04
HFEOKAR — 8.10+1.41™  4.19+0.72"  2.15+0.62"  1.82+0.67" 0.15+0.04
IRRELL B 400 8.69+2.17"  527+£096"  2.62+091"  1.9940.76 0.124+0.03

200 10.80+£2.59"  6.04%=1.18" 3.87%1.10 2.5540.80 0.1720.01

100 15.70+3.19 7.91+2.16 4.0740.96 2994121 0.1720.06

EXHRALLLE: #P<0.01; SHMALLE: "P<0.05 "P<0.01,
#P <0.01 vs control group; "P<0.05 P <0.01 vs model group.

34 BHERBRREEFKE
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IFN-y. IgE & %Al IL-4/IFN-y &K, HEEE%E
Sy IRHRELZ PR E KBTS CRP. TNF-a &
IR EEL (P<0.05. 0.01), IL-4. IFN-y. IL-
2. TNF-a. IgE & &A1 IL-4/IFN-y {EF&M%, HILE
EER. WES,
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BB 1 TR IR ALK SR ZH 23 40 45 4 e B
LFEW, HIE R, TRAEAMIRE; RE R
ik TeRE, FIEEERWHIRIE)E, LR a
Ffo BRI 2R AP BGEL, KB RE4
JERiE CREFT), FiEaeig s, fiiQ g e fm g
K GEOFE; TEFBEEN BRI (atfidk),
RIEANRIE CGREET S, bRl Z IR B %
GRG0, MZEgmRG. W, SN2 Ik
SEANMIRE s PEARERRIERBGRIE (SRtiisk), [
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#*5 [BHARIMERERFKFE (X £s, n=10)

Table 5 Serum levels of inflammatory factors in rats of various group (X s, n=10)

2H 51 7l &/(mg-kg™") IL-4/(pg-mL"") IL-2/(pg-mL™") IFN-y/(pg-mL™") IL-4/IFN-y
ol 8 — 155.82+23.95 645.23+209.88 241.79426.19 0.6410.13
Y — 294.73£30.31% 1 691.44+242.63* 415.35436.08% 0.71+0.12
HbFE KA — 165.82+14.99** 950.91+59.70** 263.78+7.25* 0.62+0.21
IR 2 400 177.73£21.06™* 1014.55+64.70** 306.78 £28.88* 0.58+0.13
200 189.27+27.13 1287.65+183.44" 370.14420.65 0.5140.25
100 229.91+24.04 1370.23 +236.86 388.92414.51 0.5940.17
A5 &/ (mg-kg™") IgE/(ug-mL™) CRP/(ng-mL™) TNF-o/(ng-L™")
pagit — 0.72£0.56 1.6340.05 60.141+28.40
it — 1.10£0.30 2.9140.14% 185.29 +44.12%
HiFEK AR — 0.74+0.24 1.704+0.14* 61.17+£37.24™
RERELZ B 400 0.66+0.42 1.84+0.49" 92.35+38.33"
200 0.89+0.28 1.9740.13* 122.944-28.90
100 0.97+0.28 2414022 130.29416.55"

LxTHAELE: #P<0.01; SHMALLE: "P<0.05 “P<0.01,
#P <0.01 vs control group; "P<0.05 P <0.01 vs model group.

pupiict
< \ \ \ 1
Ao i
2l | o5 ) "
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Black arrow-inflammatory cell infiltration; Yellow arrow-thickened alveolar walls and increased alveolar structural intervals; Red arrow-tracheal

mucosal wall is significantly thickened; Blue arrow-extensive necrosis and shedding of epithelial cells; Green arrow-eosinophilic mucus infiltration.
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Fig. 1 Histopathological changes in trachea (A) and lungs (B) of rats in various group (x200)
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Fig.2 Splenic Thl and Th2 cell contents in rats of various group
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Table 6 Splenic Thl and Th2 cell contents in rats of

various group ( X xs, n=10)

45 ﬁU%ﬂ Th1/% Th2/%
(mg-kg™)

xif — 3.96+0.57  1.40%0.55

it — 0.99+0.17%  4.96+0.53#

KA — 3.12+£0.54"  2.10+0.54"

IRRELL B 400 2.94+041" 2.80+0.23"
200 1.94+0.45" 3.40+0.53*
100 1.52+0.50  4.524+0.77

Sxf R bR #P<0.01; SERALE: P<0.01,

#P <0.01 vs control group; **P < 0.01 vs model group.

=17

PEZE S, IRBLREZ BEXTEENG K BT Thl, Th2 &
EER BA R EAAHE K.
3.7 FEKRAHLELE PI3K, Akt. NF-kB p65 mRNA
FIKER

LT R AR L, AR 2H K SR ZH 2R PI3K . Akt
NF-kB p65 mRNA Fik¥IREI R (P<0.01); 5
TR A AR L, b ZE K 2H AR 20 5 20 0 R 2K
M4 PI3K. Akt. NF-xB p65 mRNA &2 [&{%
(P<<0.05. 0.01); XS L PEH | AR EZH K UL
21 PI3K . Akt mRNA i3 [#{X (P<<0.05. 0.01), NF-
kB p65 mRNA A G, HERAERZE. R 7.

BYAKFRAHLALE PI3K. Akty NF-xB p65 mRNA 28(X +s, n=3)

Table 7 PI3K, Akt, and NF-«xB p65 mRNA content in rat lung tissues of each group (X *s, n=3)

51 FE/(mg-kg™) PI3K/B-actin Akt/B-actin NF-kB p65/f-actin
oyl — 1.0240.07 1.0540.14 1.1640.12
Y — 3.17+0.27% 2.754+0.34" 3.16£0.55%
HhFEKAR — 1.284+0.35" 1.11+0.17* 1.694+031*
IR SR % 400 2.3240.54" 1.294+0.25* 2.82+0.33"
200 2.53+0.46" 1.684+0.37* 2.88+0.36
100 2.71+0.46" 1.834+0.29" 3.15+0.51
HxHRAt: #P<0.01; SHBIALLE: "P<0.05 “P<0.0l.

#P <0.01 vs control group; "P<0.05 P <0.01 vs model group.

3.8 HBAKBRAEL p-PI3K. PI3K. p-Akt. Akt.
NF-kB p65. NF-kB p-p65 EAKILIER

WE 3 proR, SRR, ALK R Al
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T (P<0.01); SERIAIMLL, HiZEKIAH AR
R 2 B AR A KRG AH L p-PIBK/PIBK. p-
Akt/Akt. NF-kB p-p65/NF-kB p65 )& Z % (P<
0.05. 0.01); L LZHEP . (KHIEH KK p-
PI3K/PI3K. p-Akt/Akt & & F&#{K (P<<0.05. 0.01),
NF-xB p-p65/NF-kB p65 [k, HZERARE.
4 g
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Fig. 3 Protein expression of p-PI3K, PI3K, p-Akt, Akt, NF-kB p65, NF-kB p-p65 in rat lung tissues of each
group (X x5, n=3)
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BRRN R —, HEZRHIEZ Thl/Th2 (1) KM &
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SYi e, (RS T A s, 58K
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RE PR T KRR, e A8 5 /S DA IR 1 4 A
R R BIR R BB RS N R AE12325), TL-4 FH Th2
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p-Akt/Akt. p-p65/p65 R ILH I &, R
PI3K/Akt/NF-kB 18 [ AH 5 £ [ 75 B Fify K B T 26 21
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