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[ Abstract ]
neurons in rats with acute sinusitis and the role of the SDF-1/CXCR4 signaling pathway. Methods

Objective To investigate the effect of xinan nasoyuan fangliu extract on the apoptosis of olfactory
Forty Sprague Dawley
rats were divided into a control group, model group, treatment group and inhibitor group, with 10 rats in each group. The
rats in all groups except the control group were treated with staphylococcus aureus suspension to establish the acute sinusitis
model, and the control group received sterile saline. On the seventh day after the model was established, treatment
administration was conducted by gavage every day for 1 week continuously. The treatment group was given xin 'an nasoyuan
fangliu extract according to body weight (7 g/kg), the inhibitor group received 1 mg/kg CXCR4 specific inhibitor
AMD3100, and the control group and the model group were given the same amount of normal saline. Pathological features of
sinusitis were observed and scored to confirm the establishment of the model. Enzyme-linked immunoassay was used to
detect the expression of inflammatory cytokines TNF-a and IL-1 in the olfactory epithelium tissue. TUNEL staining, to
detect the number of apoptotic cells, and immunohistochemistry of SDF-1 and CXCR4 were performed in olfactory epithelial
tissue of rats in each group. Western blot was used to assess the expression of pro-apoptotic proteins, such as cleaved
caspase 3 and Bax, and anti-apoptotic protein Bel-2 in neurons of the olfactory epithelium. Results The pathological score
of sinusitis in the model group was significantly higher than that in the control group (P< 0.05), and that in the treatment
group was significantly lower than that in the model group (P< 0.05). The expression of inflammatory factors in the model
group was significantly increased compared with that in the control group (P< 0.05), and that in the treatment group was
significantly lower than that in the model group (P< 0.05). TUNEL staining showed that olfactory epithelial neuron
apoptosis increased in the model group compared with the control group (P< 0.05), and was significantly lower in the
treatment group and inhibitor group than in the model group (P< 0.05). In the model group, Bel-2, SDF-1 and CXCR4
expressions were significantly decreased (P< 0.05), whereas cleaved caspase 3 and Bax expressions were significantly
increased (P< 0.05) compared with the control group. Bcl-2, SDF-1 and CXCR4 expressions in the treatment group were
significantly increased compared with those in the model group (P< 0.05) , whereas cleaved caspase 3 and Bax expressions
were significantly decreased in the treatment group (P< 0.05). Conclusions Xinan nasoyuan fangliu extract improved
apoptosis of rat superior olfactory neurons in acute sinusitis, and the effect may be mediated by inhibition of the SDF-1/
CXCR4 signaling pathway.

[ Keywords] xinan biyuanfang extract; SDF-1/CXCR4 signaling pathway; acute sinusitis; cell apoptosis
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Table 1 Score criteria for acute sinusitis symptoms

PEIMHRIE
SEAR Scoring criteria
Symptoms FREE(147) (2 51) WHEE(343)
Mild (1 point) Medium (2 points) Heavy (3 points)
iR 30 min P 1~4 3K 30 min P 5~9 K 30 min P4>10 %X
Dab the nasal 1 ~4 times within 30 minutes ~ 5~9 times within 30 minutes > 10 times within 30 minutes
4 30 min 4 1~4 4~ 30 min Y 5~9 4~ 30 min P¥>10 4>
Sneezing 1 ~4 within 30 minutes 5~9 within 30 minutes 10 > within 30 minutes
ST IR ) i i TR E) S AL S JEE SR IR 4 W
Nasal discharge A little runny nose Runny nose to nostrils Secretions attached around the nasal cavity
PN s ST L yizeaniy L JEE L RS 1

Inflammation of the nasal cavity Nasal congestion

Nasal inflamed

Nasal inflamed and bleeding
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caspase-3 Table 2 Scores of sinusitis of rats before and after administration
B RAEIRIESY Sinusitis symptom score
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Groups R BT d)A
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with the model group,”P<O. 01. Note. Compare with the model group, ™ P <0.01. Compare with the

. . normal group, *P<0. 01.
Figure 5 Expression levels of cleaved caspase 3, Bax and Bel-2
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