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Effect of honokiol on PI3K/AKkt signaling pathway in asthmatic mice and its effect
on TLR2 and TLR4 expression

LIU Nan, LI Na, ZHU Lin, SHI Cheng-cheng
Ddepartment of Pharmacy, The First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China

Abstract: Objective To investigate the effect of honokiol on PI3K/Akt signaling pathway in asthmatic mice and its effect on TLR2
and TLR4 expression. Methods Fifty ICR mice were randomly divided into normal control group, asthma model group, positive
control group (dexamethasone 10 mg/kg, ip), and honokiol high and low dose (50 pg/kg and 10 pg/kg, ip) groups. The asthma model
was induced by ovalbumin plus aluminum hydroxide sensitization method, and then the corresponding drugs were administered for 7 d.
The alveolar lavage fluid was collected and white blood cells were counted at 24 h after the last administration; The histopathological
examinations of HE, PAS and Masson staining were performed. The expression of PI3K, Akt, p-Akt, TLR2, and TLR4 protein in lung
tissue was detected by Western blotting. The mRNA expression of TLR2 and TLR4 in lung tissue of mice was detected by RT-PCR.
Results Compared with the asthma model group, the numbers of neutrophil, lymphocyte and eosinophil in the alveolar lavage fluid of
mice treated with honokiol 50 pg/kg group were significantly reduced (P < 0.01); Lung pathology was significantly improved, and
inflammatory cell infiltration was significantly reduced (P < 0.05). The tracheal wall and alveolar damage were significantly relieved;
The expression levels of PI3K, Akt, p-Akt, TLR2, TLR4 protein and TLR2, TLR4 mRNA were significantly down-regulated in lung
tissue (P < 0.05). Conclusion Honokiol has a good inhibitory effect on OVA-induced inflammatory response in asthmatic mice. The
mechanism may be related to the inhibition of PI3K/Akt signaling pathway by TLR2 and TLR4 receptors.
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#*1 RT-PCR3|#F7%
Table 1 RT-PCR primer sequences

KR/
K WA (53 b’f‘
TLR2  1E[i AGAATCAATACAATAGAGGGAGAC 331
6] TCGACTTTAGACTTTGGGAC
TLR4 1E[i ACCTGTCCCTGAACCCTATGAA 138

Sz I CTTATAAACCAGCCAGACCTTG
GAPDH IEi] CTGTGGCATCCACGAAACT 283
S5 GGACTCGTCATACTCCTGCTT

94 ‘CA 305, 55 ‘CiBK 30s, 72 CZE(H 2 min,
3L 35 MEH; 72 CRZEH 6 min. HL S uL PCR 4
WF=EAT BB BE R B K, SRAP R I M B
VKT, T RS 0T H IR TLR2 & TLR4
F S Ll J R 1 2% i 2K FE AL
2.7 GiitFAIE

KA SPSS 21.0 X SEEGE 34T Geit- 22 22 7 oy
Br, THFEERLY 5 FoR, ZAHMIEIHECR
PR & J7 % (One-way ANOVA) 2347, L
K FH LSD-1 K56

3 %R
3.1 FEFMER 3TN B EE SR B AR 5 it
0

W 2 fion, SxHIRALERE:, AR K R
VEVE R GE  PETR IR . b R i 2
BIRET R (P<0.01). SEAALIE, HZEXMm
S R JE A v 77 R 4K SRV e v R 3 Fh et g
R ERK (P<0.01), JEAMBMEF R KR
EXL 2 B B 2 MR PRI (P<<0.05). 5 A1 AN 5]
AW, M A EER) 3 Fhg il B2
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Table 2 Effects of honokiol on differential count of white blood cells in mouse alveolar lavage fluid (X *s, n =10)

45 7/ (ng-kg™) WRELGH/(X 107171 WERRMERLANN/(X 107171 kI /(X 107-L 1)
if F — 11.6+0.3 2.840.4 5.7£0.6
A — 40.740.7" 9.8+0.5" 14.1+0.5"
HhZE KA 10 000 16.7+£0.6" 3240.7% 6.6+0.4%
HE AN 10 35.8+£1.17 8.940.9 12.740.8
50 18.44 1 2#AA 4,940,644 7.840.5#A0
HxtRALR: "P<0.05 “P<0.01; SHEA4EE: *P<0.05 #P<0.01; SFIEFB 10 pg-kg ' AHLELE: 24P<0.01
*P<0.05 *P<0.01 vs control group; *P<0.05 #P<0.01 vs model group; 2AP < 0.01 vs honokiol 10 ug-kg ™' group
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IR K. OVA 5308 b R IR 73 b 3 2 71
MORGEM 1S 2E,  [EI AT B 240 OVA H5 2k
JR B E PR
3.3 FEAERXS/NERADZEL PI3K. Akt. p-Akt &
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21 p-Akt/Akt ¢ PBK HEHFREKFREFH (P<
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Fig. 1 Pathological HE, PAS, and Masson staining of lung tissue of each group (x 200)
p-Akt | P — PI3K R SR e —
ARL e cvs e Praclin o cm— . — ——
X B 10 50 MEERR Xt BA 10 50 HiEERM
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| 0.8 1 : *
4 i -
0.8 * . 2 p—
- == ® i
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FEFNY (ng-kg ™)
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Hu AR P<0.05; SREIMALLE: “P<0.05; SHEFH 10 pgkg ! HEE: 4P<<0.05
P <0.05 vs control group; “P < 0.05 vs model group; P < 0.05 vs honokiol 10 pg-kg™' group

&2 FEAERX/EREHEL PI3K. Akt. p-Akt EERIEKFEHNFN (X 5, n=10)
Fig. 2 Effects of honokiol on expression of PI3K, Akt, and p-Akt in mouse lung tissues (X *s, n = 10)

0.05). SHRILH LA, AN 77 & A Hh ZE KA
4 p-Akt/Akt } PI3K T HRIEKFEFHRIK (P<
0.05). 5F1EFMEHEFI S LR, AEANG &7
4 p-Akt/Akt Jz PIBK HHRIEKTFEEFFIK (P<
0.05), DL EgEREL, FEFNGEE 6] T PI3K
HERRIE K Akt 8 A BERR AL, RN S kY
I PI3K/Akt {5 5B IRAE T OVA 155 (1) BEH
3.4 FEAMERXTNERFHZEZE TLR2. TLR4 AKX
mRNA XK RSN

WK 3 &k 3 Fios, SOHBA LR, RN

RUMZHZY TLR2. TLR4 &1 % mRNA FRik/KF 8
ZIm (P<0.01). SHAIA LA, AN &)
A ZE KA /N R4 TLR2. TLR4 & K&
mRNA FiLKF R ERK (P<0.05). SHEFNG
{1 = o O D ) N7 i == 2 R N W A A
TLR2. TLR4 & M mRNA Fik/K P K
(P<<0.05). LA ESSIRIEH], FE AN &2 0] =
M AT /N SR 42 TLR2. TLR4 2K % mRNA [
ik, DRIEAERNG AT Be i /E T TLR2. TLR4
ZARANH] T PI3K/Akt 15 535 P .
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3 MEAMEAX N RATLELE TLR2. TLR4 mRNA (A) REA (B) RIAKFHEN
Figure 3 Effects of honokiol on expression of TLR2 and TLR4 mRNA (A) and protein (B) in lung tissue of mice

*3 FIEAMEAXHNRAZELR TLR2. TLR4 mRNA REARIEKFHEM (X ts5,n=10)
Table 3 Effects of honokiol on expression of TLR2 and TLR4 mRNA and protein in lung tissue of mice (X £s, n =10)

. . mRNA % RIEF B A AR Rk
2H 5 HE/(ug-kg™)
TLR2 TLR4 TLR2 TLR4
Xt e — 1.0£0.0 1.0£0.0 0.3140.11 1.4740.12
ot — 4.6+0.3* 5.5+02" 1.02+0.15™ 4.01+£047"
HiZEKHA 1 000 2.340.5" 2.9+0.4% 0.46+0.12% 1.54+0.31*%
A JE AN 10 42404 41404 0.72+0.09 3.28+0.51
50 2.5+05% 3.24+0.5%" 0.51+0.08"* 1.86+0.68"

x4t P<0.01; SHARIHELE: “P<0.05; SHEFE 10 pg-kg ! 4. 4P<0.05
**P < 0.01 vs control group; *P < 0.05 vs model group; “P < 0.05 vs honokiol 10 pg-kg™" group
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