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[Abstract] Objective: This study aimed to investigate the therapeutic effect of burdock polysaccharide on Alzheimer’s disease (AD)
using Caenorhabditis elegans (C. elegans) pathology model. Methods: Burdock polysaccharide made in our lab was used at varying
concentrations (62.5, 125.0, and 250.0 pwg/mL) on transgenic C. elegans AD models (C1.4176, C1.2355, and CL.2006 strains) to study
the effects on nematode amyloid beta(AB) deposition, chemotaxis, 5-hydroxytryptamine sensitivity, paralysis, growth and development,
locomotor activity, feeding ability. Oxidative stress and cholinergic neuron-related indexes were measured, and the expression levels
of related genes in nematodes were examined by RT-PCR. Results: Burdock polysaccharide exhibited multiple biological activities,
thus reducing the level and deposition of AR protein, reducing 5-hydroxytryptamine sensitivity, strengthening nematode chemotaxis and
learning memory, delaying paralysis, promoting development, increasing swing and pharyngeal vibration frequency, increasing
antioxidant enzyme activity and reducing acetylcholinesterase CAChE) activity. Meanwhile, it reduced the expression of age-1 and akt-1

genes, enhanced the expression of daf-16 gene, promoted the expression of skn-1, gst-4, sod-1 and sod-2, exert antioxidant effects, and
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alleviated AD symptoms. Concurrently, it attenuated AD pathology by inhibiting ace- 1/ace-2 expression, and reducing AChE activity.
Conclusion: Burdock polysaccharide may alleviate and improve AD-related pathological processes by regulating the age-1/akt-1/daf-16
signaling pathway to reduce oxidative stress levels while inhibiting AChE activity.
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Table 1 Names, genotypes,and phenotypes of C. elegans strains

Strain Genotype Phenotype
N2 Wild-type Wild-type
Cl4176 dvls27[myo-3p :: A-Beta(1-42) ::1et-851 3’UTR) + rol-6(su1006) ] Expression of AR produces muscle toxicity
CL2355 dvls50[ pCL45(snb-1:: Abeta 1-42 :: 3’UTR (long) + mtl-2 :: GFP] Expression of A produces neural toxicity
ClL2122 dvIs15[ (pPD30.38) unc-54(vector) +(pCL26) mtl-2 :: GFP] CL2355 control worms not expressing A3

CL2006  dvls2[ pCL12(unc-54/human Abeta peptide 1-42 minigene) + rol-6(sul006) ]

Expression of AR produces muscle toxicity
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Table 2 Primer sequences for PCR

Gene name

Forward primer(5'—3")

Reverse primer(5'—3")

sod-1
sod-2
gst-4
skn-1
daf-16
akt-1
age-1

ace-1

ace-2

AB

act-1

AAAATGTCGAACCGTGCTGT
ATTTGGAGCCTGTAATCAGT
GCTATTGTATTTTGATGCTCGT
TTCCAGTTATGCCAATACTCACC
ATTTCTTCAATCTCGACCTCC
AGCCTTACTTGGATTTCGAG
ATTGATTGCTGTTTGAACCCGTA
ACGCAGATGCTTTACGGGAA
CACGATGGATCGGTGATGGT
CCGACATGACTCAGGATATGAAGT
GAGAAGATCTGGCATCACACCT

TGCCTGGTCATTTTCGGACT
GCGATAGCTTCTTTGACGTTT
ATAATCCTCGTAAGGCACA
CCATAGCACATCAATCAAGTCG
GCTAGTTCTTCCGCTGTCA
ATAACATTGTCGCTGCATC
ATCAATACTCCGAACTGCT
GGCCAGGAGTTGGGTCTTTT
GAATGGGCCCAGCCTGTAAT
CACCATGAGTCCAATGATTGCA
CATCTTTTCACGGTTAGCCTT
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BP 125.0 pg/mL BP 250.0 pg/mL
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2 0.02 =BP 250.0 pg/mL 2 604 = BP 250.0 pg/mL
3 S
E =)
g = 40_
< 0017 &
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<
z i 04
CL2122 CL.2355 CL2122 CL2355

A': Representative fluorescent images of AP in the worm CL2006. B: Quantitative analysis of AP deposits in the worm CL2006. C: Butanedione
chemotaxis index of the worms CL2122 and CL2355. D: NaCl chemotaxis index of the worms CL2122 and C1.2355. E: Unparalyzed rate of the worms
CL2122 and C1.2355 after 5-hydroxytryptamine treatment. BP: burdock polysaccharide. Compared with the control group, ‘P < 0.05, P < 0.01(n=3).
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Figure 1 Effects of burdock polysaccharide on A deposition, chemotaxis, and 5-hydroxytryptamine sensitivity in C.elegans
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A: Progress of paralysis in CL.4176 worms. B: Representative images for the determination of body length and width in N2 worms. C: Determination

of body length of N2 worms. D: Determination of body width of N2 worms. Compared with the control group, P < 0.05, P < 0.01(n=3).
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Figure 2 Effects of burdock polysaccharide on the progression of paralysis and growth of worms
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A: Determination of the number of oscillations of the worm CL4176 in 20 s. B: Determination of the number of vibrations in the pharynx of the

worm CL4176 in 20 s. Compared with the control group, P < 0.05, P < 0.01(n=3).

E3 SGZLHEx CL4176 & HIEhEE HFniE

TRE BRI

Figure 3 Effects of burdock polysaccharide on motility and feeding ability of CL4176 worms

R, T AD BB 32 A2 50 1) 4205 i 2 &
Ik JIH B Cacetyl choline, ACh)™ . #E 4R & , ACh & &
o> |5 o SE S B T B A, HAD BB T BR IR
Ko #—BH 7K FEK W, AD B & 1K N AChE 35 ¥4 7+
515 24 AChE 3 FE /K fif ACh, S8 ACh & EFFK, 5

sk
0.1
0 T T T T

Control 62.5 125.0 250.0
BP(jg/mL)

=
o
w

(=]
NS}
1

SOD activity (U/mg prot)

Control BP 62.5 pg/mL

D

1.57
=
L~
¥ 107 o
S g
5, = w3k
Z 205
5 E
L
m
O T T T T

Control 62.5 125.0 250.0
BP(jg/mlL)

Z AR 2 2] L AE A7 S A B R A2 Y R R A
AHFFEIME T CLA176 28 AR N AChE 75 14, 5% 1E
AR L, 2 2H 2k AR Y ACKE 3 14 2 25 B AR
4E) . UL A, 435 2 s I PR AChE i 4, A\
T4 AD FH s B FE B 2 o

40-

304

ok aa
ok
20+
10+
0 T T T

Control 62.5 125.0 250.0
BP(pg/mlL)

MDA content(nmol/mg prot)

BP 125.0 pg/mL BP 250.0 pg/mL

200

AChE activity (U/mgprot)
s o
Pt
o Wi (=)

Control 62.5 125.0 250.0
BP(jg/mlL)

A: SOD activity in the worm CL4176. B: MDA content in the worm CL4176. C: Representative fluorescent images of ROS in the worm
CL4176. D: ROS content in the worm CL4176. E: AChE activity in the worm CL4176. Compared with the control group, P < 0.05, "P < 0.01(n=3).
4 HFEZ X CL4176 £ B KA SOD.MDA .ROS F1 AChE 7K F ) £ 11
Figure 4 Effects of burdock polysaccharide on SOD, MDA, ROS, and AChE levels in CL4176 worms
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sod-2 Fll gst-4 F R 1) 255 B W 2 1 N (&L 5)

37 =3 Control
Hl BP 125.0 pg/mL sk
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kK
0
AB ace-1 ace-2 sod-1 sod-2 skn-1 gst-4 age-1 aki-1
Compared with the control group, P < 0.05, P < 0.01(n=3).
5 HEZHEXCLA176 2 RIKAEE RIAR M0
Figure 5 Effects of burdock polysaccharide on gene expression in CL4176 worms
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