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Anti-Alzheimer's Disease Effect of Polysaccharides from Zanthoxyli Pericarpium and

Analysis of Its Structural Characteristics by Sugar Spectrum

HU Meibian, MENG Xianglong, WANG Pu, ZAHNG Shuosheng, LIU Yujie’
(College of Traditional Chinese Medicine (TCM) and Food Engineering, Shanxi Provincial
Key Laboratory of TCM Processing, Shanxi University of Chinese Medicine, Jinzhong 030619, China)

[ Abstract] Objective: The therapeutic effect of polysaccharides from Zanthoxyli Pericarpium on
Alzheimer's disease (AD) was evaluated through establishing a mouse model of AD, and the structural
characteristics of the polysaccharides was analyzed by sugar spectrum. Method: The AD model of mice with
rapid aging was established by intraperitoneal injection of D-galactose combined with gavage of aluminum
trichloride, and the learning and memory ability of mice was evaluated by Morris water maze test, the

histopathological status of brain and neuronal damage were observed by hematoxylin-eosin (HE) staining and
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Nissl staining. After hydrolysis of polysaccharides from Zanthoxyli Pericarpium with acid and different
glycosidases, the characteristics of hydrolysates were analyzed by high performance thin layer chromatography
(HPTLC) and fluorescence assisted carbohydrate gel electrophoresis (PACE). HPTLC chromatography was
performed on a silica gel 60 plate with sampling volume of 5 pwL, developing solvent of ethyl acetate-glacial
acetic acid-water (2:2: 1), developing twice, aniline-diphenylamine-phosphoric acid solution as chromogenic
agent, and heating at 105 °C for 10 min, and then observed under sunlight. PACE experimental conditions were
34% separation gel and 8% concentration gel, electrophoresis buffer was 0.1 mol-L" tris (hydroxymethyl)
aminomethane ( Tris) -boric acid buffer(pH 8.2). Electrophoresis was carried out at 0 °C and the loading amount
was 3-6 pL. The sample ran to the front of the gel with a constant current of 15 mA, and imaged under
ultraviolet 365 nm. Result: The results of Morris water maze test showed that polysaccharides from Zanthoxyli
Pericarpium significantly improved the learning and memory ability of AD model mice, shortened the escape
latency, and significantly increased the number of crossing and the residence time in the target quadrant. The
results of histopathological experiments showed that polysaccharides from Zanthoxyli Pericarpium could improve
the pathological conditions and neuronal damage in the CA1l and CA3 regions of hippocampus of AD mice, and
the number of Nissl corpuscles was significantly increased. The results of sugar spectrum analysis showed that
the results of HPTLC and PACE analysis were basically consistent, polysaccharides from Zanthoxyli
Pericarpium could be mainly hydrolyzed into small molecular sugars by cellulase and pectinase, indicating that
they mainly contained B-1, 4-glucosidic bond and «-1,4-galacturonic acid glycosidic bond, and could be slightly
hydrolyzed by glucanase, B-galactosidase and B-mannase, indicating that they contained only a small amount of
a -1, 6-glucosidic bond, B -galactosidic bond, B -1, 4-mannosidic bond. Conclusion: Polysaccharides from
Zanthoxyli Pericarpium has obvious therapeutic effect on AD mice, and its structure mainly contains 8-1, 4-
glucosidic bond and a-1, 4-galacturonic acid glycosidic bond, which can provide a reference for the structural
analysis of traditional Chinese medicine polysaccharides.

[Keywords] polysaccharides from Zanthoxyli Pericarpium; Alzheimer's disease (AD) ; sugar spectrum
method; glycosidase; high performance thin layer chromatography (HPTLC) ; fluorescence assisted
carbohydrate gel electrophoresis(PACE )
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Table 1 Effect of polysaccharides from Zanthoxyli Pericarpium on escape latency and spatial exploration ability of AD mice (x+s,n=12)
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Fig. 1 Effect of polysaccharides from Zanthoxyli Pericarpium on hippocampus pathological changes of AD mice(HE, x40)
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Fig. 2 Protective effect of polysaccharides from Zanthoxyli Pericarpium on neurons of AD mice (Nissl, x40)

®2 SHNMRBISEAYR R R/NMEE D (T+s,n=12)
Table 2 Number of Nissl corpuscles in hippocampal slices of mice

from each group (x+s,n=12)

H 4t JE I/MEKR /A
£ 5 B
/mg-kg CA1IX CA3IX
sk 134.17+22.83 93.50+16.19
IR 24 31.3348.15"  44.25+18.87"
AEA 2 G 7] E 4L 100 44.17+11.71 55.33+14.22

70.33+17.05”  69.25+11.67%

89.67+13.017

K2 EZ L B 200

AE AR 2 Wi i 9 e 400 76.42+10.18>

3.4 JEMUZHE HPTLC R AEPEME IS 20 /& 3A

LA, KK R AE R M & DN PSS

& 3B 7 , AL B 22 W 42350 43 R /K it J 15 3 A [] 55 b
- 178 -

B, BE TR BE B 5 R K R AR L A
AU 2R 5N IR R T, SRR A B
BEH 1~4 DA . R 3C-E 3E A, AL 2
T Bk 1 2k 3R G R SR I Tk i A S S A K i Y
W W e 22 5 00 &8 o 3 2 55 SE 0 X IR A B AR
AR £ Y 2 I A 0 R P oA R S A SO 2 A
(R SENE o DBRE SO0 BRI R, AR B 22 W h A g
Bl T A 2% 1 R SR TG R AR 0 R R G R 2 ) B
W R BLa 2 5 10 RO G L B-F: LW 1 R - R b
Tit T ik 1) A6 AR 22 M 22 ) 25 5 55/, 5 A K i 16 A6 AL
ZWE LI 22 S B/ U W AR AU T BB 1 RE Bk
33 AN R T A OB T R SR DG B iR D
AN R RE & 1) HPTLC F3AF M 05 3% 22 5 UL & 4, 3 5



520 B4 10 ] HESSEFFFHRE Vol. 29, No. 10
202345 H Chinese Journal of Experimental Traditional Medical Formulae May,2023

ImageJ 1.51j8 ¥ AF 43 145 1) (4 €38 11 W] LA T 07l 1 BEAN [ 7K A A il 1] ) 22 5

- - e e Teen ° TELEEE A 4 a .

RN LI TTESEEe4] (THITTREEMERY (00T 1A

. ' 5 B f gt 200 : ee0 » FT Y3 . L

. . v . LA 4 L B | . M

. . 4 g . : & o
1234567 1234567 1234567 1234567 123 4‘5 67 1234567 12345267

A B (6] D E F G

T ARIK S 5 BLWRK it 5 C. 27 4l 38 A I A ; D. 4L 1 G W E. 70 SROME R 8- FLE T RGN A% 5 G B- 11 B W IR A 5 4. SR JEE 5 (AN
B R MU I AW 22 S 2 2F SO 2 2 UM R 2 2 OB ) 5 1~3, 5~7 ksl (AT 5 D)
B3 e EA Rk 8% 77 UK G B HPTLC 451 1 4%
Fig. 3 HPTLC characteristic sugar spectrum of polysaccharides from Zanthoxyli Pericarpium by different hydrolysis methods

-5
- . - "
. s : ' N /\\f /\/\ A
» : S~ J VL N6
: ~/ M N3
— /\ J \\,4 \ \/\VK’]

1 2 3 4 5

A B
T A AEHRUZ WA TRl K i 7 ORFE P P 3 5 B BE A sl 2 3 B G i Pl 5 L R IK AR By 5 2. S B 5 3. TR /K AR R i 5 4. 2T 441 3% 83 G A 5 4
5 SR T T A0 A0F 5 ©. 0 SROME B AR A 5 7. B-21 LB T T AR A 1 5 8 8- B g e At A i (141 6 1))
B4 FREKFEHNXERSIERN HPTLC FE L LR

Fig. 4 Comparison of characteristic sugar spectrum of polysaccharides from Zanthoxyli Pericarpium by different hydrolysis methods
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4 itig

AR SCE 9T & B AR AR 2 8 X I I 3 B D=2 FL OBk
G H AICLIE T 09 AD B/ BRI W3R
ST VR BEW8 Blcs AD /NERLI 2 2 IC 12 BE T, 45 i ik

SRR N I D | v GRS Y & G IS R e R el

(), T4 56 Vi 2 200 LR 00 R bR 2 T 0 30 o W

B W R AR 08 S5 B-1, 4-4 7 W ik AN

-1, 4->F 105 IR 17 58, {0 2D ot -1, 6-7 45 Bl T
- 179 -



29 55 104
202345 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 29,No. 10
May,2023

1 2 3 4

M

M

6

3WM/L7

. ol s

A
6 AEIKMEAXEM S HE PACE FFEMEHEIE L&

Fig. 6 Comparison of characteristic sugar spectrum of polysaccharides from Zanthoxyli Pericarpium by different hydrolysis methods
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