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Study on the protective activity of polysaccharides from bamboo willow
on sensory hair cells using zebrafish model
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Abstract: In this study,we selected zebrafish as experimental animals to study the biological effects on the organism and the
protective activity and mechanism of polysaccharides from bamboo willow against kanamycin induced sensory hair cell injury
by phenotype observation, fluorescence labeling and apoptosis detection. The results showed that when the concentration of
polysaccharide was 30,40,50 wg/mL,it had no obvious toxicity or teratogenic effects after acting on zebrafish alone or with
kanamycin. However, at the same concentration the polysaccharides could effectively reduce the accumulation of ROS in sen-
sory hair cells,and inhibit the apoptosis of sensory hair cells. As a result, polysaccharides from bamboo willow played a pro-
tective effect on kanamycin-induced sensory hair cell damage. This study provided a basis for the application of polysaccha-
rides in the development of drugs for the prevention and treatment of drug-induced deafness.
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Safety evaluation of bamboo willow polysaccharides

AT ZRHESAER] 96 h J5 BEL) 1) RITFET5 B ATHI Z B S/ ] 96 h )5 B B i i) BT HAL =R C ATHI 2 HHE SR 96 h J5 5

o IS

Note ; A : Cumulative mortality of zebrafish after 96 h continuous treatment with bamboo willow polysaccharides ; B: Cumulative hatching

rate of zebrafish after 96 h continuous treatment with bamboo willow polysaccharides ; C ; Morphology of zebrafish after continuous treatment with bamboo

willow polysaccharides for 96 h.

£1 96 hpf ShEFHEOE (v + s,n = 20)

Table 1

Zebrafish heart rate per minute of 96 hpf (; +s,n = 20)

20 51| Group

>3 Heart rate

25 %F BB ZH Control

30 wg/mL A28 4 30 weg/mL bamboo willow polysaccharides
40 wg/mL AT ZHE 40 we/mL bamboo willow polysaccharides
50 wg/mL ATHIZHE 50 pwg/mL bamboo willow polysaccharides

198. 60 +2.27
198.90 +1. 59
198.30 2. 15

205.35 +2.00
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treated with kanamycin and polysaccharides (a:Control;c:30 pg/mL bamboo willow polysaccharides + kanamycin;d:40 pg/mL bamboo willow

polysaccharides + kanamycin;e:50 pg/mL bamboo willow polysaccharides + kanamycin).
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e 197.30 +1. 95
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Fig. 3 Protective effect of bamboo willow polysaccharides on sensory hair cells
TE: A PR R AR IC R DI RERL BN (a: 25 FOR BREH ;b RIRFE R IERIH 5 ¢:30 wg/mL ATHIZHE + RIBEE A d:40 pg/mL P 245 + RI8
R .50 pg/mL ATHIZHE + RIRE R, FIR) ;B A& 205 Ho A T D Re AL B AN A B Be it . 207 e Hofy A Y iR
Y ; R T A os ZS AT HRZH P <0. 0015 * * * MM 20 Ab PZH vs RIS Z 454, P <0.001), Note: A Functional hair cells that

are specifically labeled (a: Control;b:kanamycin;c:30 wg/mL bamboo willow polysaccharides + kanamycin;d:40 pwg/mL bamboo willow polysaccha-

rides + kanamycin;e:50 pg/mL bamboo willow polysaccharides + kanamycin, the same below) ; B Numbers of five clusters of functional hair cells a-

round the otolith of zebrafish in each group. Red box:five clusters of hair cells around the otolith ; ** Kanamycin vs control, P <0. 001 ; * * * Bamboo

willow polysaccharides vs kanamycin, P <0. 001 ).
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Table 3 Numbers of five clusters of functional hair cells around

otoliths in zebrafish in each group (; +s,n = 15)
2H 51 BANMIE
Group Numbers of hair cells
a 48.64 4. 17
b 9.12 £2. 78
c 19.69 £2.78 * * *
d 23.50 £2.45" " *
e 31.18 £4.70" * *

TS a g, © TP < 0.001;5 b 4l HE,# P < 0.001,
Note: Compared with a group, ™ * P < 0.001; Compared with b
group, P < 0.001.
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B4 RREFEMHMA ROS R
Fig. 4 Detection of ROS in sensory hair cells
T H ATk L BT EHRICH ROS, Note:The white arrows: ROS in sensory hair cells were labeled by red fluorescence.

5 BEEMHEETRN
Fig. 5 TUNEL assay of sensory hair cells
B AOEk  KAERT AT, Note: The white arrow : Apoptotic cells were marked as red dots.
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