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Effect and Mechanism of Lily Polysaccharide Combined with Astragalus Polysaccharide on

Depressive Behavior in Chronic Stress Mice
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[Abstract] Objective: To explore the mechanism of antidepressant effect of lily polysaccharide (LLP)
and astragalus polysaccharide( APS). Method: Sixty KM mice were randomly divided into blank group, model
group, fluoxetine hydrochloride (8 mg-kg') group, LLP (0.2 g-kg') group, APS (0.2 g-kg"') group and
polysaccharide combination (LLP+APS, 0.1 g-kg'+0.1 g-kg"') group, with 10 mice in each group. Except the
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blank group, the other groups were given chronic unpredictable mild stress (CUMS) induced mouse depression
model. On the 29" day of modeling, fluoxetine hydrochloride group was given corresponding dose of fluoxetine
hydrochloride, and polysaccharide groups were given corresponding drug. The depressive behavior of mice was
evaluated by behavioral indexes such as body mass change, open field test. The morphological changes of
hippocampal CA1l neurons were observed by Nissl staining. The contents of 5-hydroxytryptamine (5-HT) ,
adrenocorticotropic hormone (ACTH) , and corticosterone (CORT), in brain tissue and plasma were measured
by enzyme-linked immunosorbent assay (ELISA). Western blot was used to detect the expression levels of
related proteins in adenylate cyclase/cyclic adenylate phosphate/protein kinase A (AC/cAMP/PKA) signal
pathway. Result: Compared with the blank group, mice in the model group gained weight slowly, the total
distance, central distance and sugar water preference rate decreased significantly (P<0.01) , the depressive
behavior was significant, the hippocampal neurons were seriously damaged, the content of 5-HT decreased ( P<
0.01), the contents of ACTH and CORT increased significantly (P<0.01), adenylate cyclase 6(ADCY6), PKA
and cAMP response element binding protein-1 (CREB-1) and brain-derived neurotrophic factor (BDNF) protein
expression decreased significantly (P<0.01). Compared with the model group, depressive behavior of mice in
LLP group, APS group and LLP+APS group was significantly improved (P<0.01). The antidepressant effect of
LLP+APS was better than that of LLP and APS. Each administration group could alleviate the damage of
hippocampal neurons in varying degrees, significantly increase the content of 5-HT in brain tissue (P<0.01),
and reduce the levels of ACTH and CORT in plasma (P<0.05). The protein levels of ADCY6, PKA, CREB-1
and BDNF were significantly increased (P<0.05). Conclusion: The antidepressant effect of LLP+APS is
significantly enhanced and has a synergistic effect. The mechanism may be closely related to affecting the content
of neurotransmitters, inhibiting HPA axis activity and activating AC/cAMP/PKA signal transduction pathway.
[Keywords] lily polysaccharide; astragalus polysaccharide; chronic unpredictable mild stress;

depression; cyclic adenylate phosphate(cAMP) signal transduction pathway
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Fig. 2 Effect of LLP, APS and LLP+APS on autonomic activity in mice
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Fig. 3 Effect of LLP, APS and LLP+APS on pathology of hippocampal CA1 region in mice (Nissl)
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Table 4 Effect of LLP, APS and LLP+APS on expression of 5-HT in brain and ACTH and CORT in plasma of mice (x+s,n=7)

20 5 # 4 /mg - kg 5-HT/ng- L' ACTH/ng-L" CORT/pg-L"
2 H 49.65+2.00 10.99+3.18 12.00+3.21
LT 25.70+2.03" 32.28+1.45" 29.15+1.12"
N7 WU 8 40.52+3.47Y 14.76+5.55% 12.15+1.52%
LLP 200 36.10+2.64% 24.56+2.60” 18.30+2.31
APS 200 32.07+2.24% 20.88+3.69" 19.74+1.11%
LLP+APS 100+100 41.95+1.53%4% 17.25+7.26% 16.87+1.22%

3.6 XF AR /N B 41 41 ADCY6, PKA, CREB,
BDNF & [ Rk Msgm 525 (A i, B2/
LG 41 41t ADCY6,PKA, CREB-1, BDNF 4 & ]
RIBKFHA 8% TR (P<0.01); SR8 AL,
R TR VY TT ZH R LLP+APS 4 & 5 A5 ¥ B %
(P<0.01); 55— Z M4 b %, LLP+APS 41/ R 11
ADCY6,CREB-1 fll BDNF % 4 % ik & # | (P<
0.01), W5, K4,

4 itit

TEX KIR WG LR R L B h , 2R &
L ) 245 R R R B B A T T 2 B T &SR
Bz kE. Z2HIEN—-FAEYRS>TFZ5E
Z MR B R B PO R R RS S A 2
FEAEHPY . W50 & E G K BT DUA R K
S ABREAT Sy, K B b 3 A B B R 2 B
AR A3, T H BT A S PR A RSCE A  F 9 2 4R

£S5 LLP,APSK LLP+APSY/NRIKNA L ADCY6,PKA,CREB 1 BDNF & B RIAMF M (+s,1=3)
Table 5 Effect of LLP, APS and LLP+APS on expression levels of adcy, PKA, CREB and BDNF proteins in mouse brain (x+s,n=3)

215 #H/mg- kg ADCY 6/B-actin PKA/B-actin CREB-1/B-actin BDNF/B-actin
EyE| 1.59+0.06 1.43+0.04 1.91£0.14 1.57+0.03
HLHY 0.53+0.04" 0.70+0.03" 0.78+0.13" 0.87+0.11"
e 8 1.14+0.13Y 1.16+0.147 1.73£0.10% 1.28+0.07%
LLP 200 0.740.05 0.95+0.09% 1.13£0.09% 1.1040.03%
APS 200 0.72+0.10 0.78+0.06 1.27£0.08% 1.06+0.08%
LLP+APS 100+100 1.11£0.02°*¢ 1.03+0.07% 1.65£0.06°* 1.40£0.04°4©

e 52 4 VP<0. 01 5HEI A Y P<0. 05,V P<0.01; 5 LLP [ Y P<0.01; 5 APS L4 ¥ P<0. 05,9P<0. 01,
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ADCY6 .' . ' . ' 130 kDa
PKA'.".‘ 40 kDa

o [ - .
pon - o

A B C D E F
4 HHPMRWALH ADCY6,PKA,CREB-1,BDNF & B &K%
ik
Fig. 4 Electrophoresis of ADCY6, PKA, CREB-1 and BDNF

protein expression in brain tissue of each groups mice
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A AR, DN 51 S A8 52 A 0 AR 1T 5% e G 2 3
EH . IF BB 5 B 2 0 AT DR BE 2R — 20
DR B A PTG P I R A B TR AN H B Y R BRI
it AT DL DAAS [ 9 3 A2 0 () 4 o i 7 0 S8 B A
i 58 LA LLP F1 APS iy b ), B — 35 45 — 5 L4
PHPE VR 4 J5 15 %) LLP+APS, #1 LLP 1 APS 5 LLP+
APS X /N B ABREAT A 14 52 ) 47 % BE L 90 HL 2
o H2A U EAEH] .

ARWFFE I CUMS & ZIM AR AL i 07 v 02
Sl T R A TR RN N AR B, 51 H 4
TC By PN O AN A R AR R AR . I T
1 HE BT b A LA 2 1 2 0 A0 U M I R R N 2
TR R 7 B 0% 7 8O 2, 5 OIS 0 BB =X o A
U ABEGE ATR HT B W3 520 B K IR 2 S 0 5
TE K S g R Ak R S I B 8 40 il B I s /N B A
PRERACE AR50 P 58 7 SRR 48 215 4, AL
PEHDN AR B 25 R o, 5 A4/ MR I,
BEAY 20 /N A2 2h Bl o — Hois 3l S B 0 S R,
X 7K B 2 TS I o 39 DRI Ak R S 6 R O Bl I
[i] 8 2 e, SRR EE ST i ) . 28 LLP, APS T 10
J& TR AR YA T, FR B 2 B 20 v R [A) RR E
Moy CUMS 512 (/N BRI AR A7 o, A S i AR 1
WIFH =BG TR 4 2550 & T, LLP+APS
BTN AR SR B UL T — 2 0%, KW LLP 5 APS

. 68 .

I FH AT 3k B0 P ) 9 20 H o AR TR BT 2 O 4%
Z W, T R W A 2 R UM 2 R, IR T
WIWF 9T %, 4 DEAE-52 27 48 K 4F (3% 70 B, DA%
TRK Ve R AR B0 A & 208 2 i T m A
WERE IR | N- £ Tk 2 5k 8 7] W 4 260 L F LB N
WEA A, i 1:0.19:0.32:0.46:0.57:0.25; # 1
Z0H i H R B R A R R R LR R .
T 25 5 R0 2 FLOBE 4, BT L LK R 29,121 1,891 4.00:
1.35:1:81.97", T FBEHJG , BR T B0 Fh 25 58 fin
FowE T B LB Y B R R R
o H 8802 555 MUK Sy 28 0 b 7, T LA ol
Hy VL 32 W6 1 48 E P T X R B B - 3 A B B R
(HPA ) %lt 14 28 50 200 0 1) 453 493, T) s 62 0 0 4 26
W 27 AT LB b8 0 AN i B B R I, R FL R I AR A
0 A 28 A0 B R T 2R & FE BRI 4 4
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T 8 S R DDA G

AR AE (9 & 8 ML 52 2%, v R o8 42 i W, (H 3
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T PR T, 5 R R AR 0 A2 VA 4 A Bl
VUM G, W58 0 5 15 5 A EL 8, AR J & TR N 1)
5-HT & it 2w FPERE AR, H HPA il 77 /45 07 5 2k
iy, o d5 B2 A R BN I 2 P CORT Ml ACTH /K F
Fi 8 T4, 0 5 /K OF 79 CORT W) 5 2 5 b o J2
b E RN e iR N SN R S R (T
Z A, JC 1 5 B HPA Bl i) 97 S st 8 Y, iE A
63, [R5 1 S8 4% S-HT #2800 i 7 |, 51k
S-HT & 3Dy fe sz 40 ik mifE — @ B Lsgm T
5-HT fif 4 5 ) AC/cAMP/PKA {5 5 % S i . it
AR OC T AR A A s ML T A5 5 e T B X — i
VAL 2 AL B A 5% F AT IA AT, 5-HT #1 ACTH # 7] 1
T G & U H A2 A, T30 AC fi b ATP 7K fif
W cAMP, #E — 4 7% fk PKA , PKA B iz fb 5 , fi it
CREB 45 & )i ) 3% [K 5% 5%, 845 F i BDNF & 1 &
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FABY S AR SR S5 WoR RS AR 4/ B N
5-HT % H i 2 B ik, CORT Ml ACTH /K F i 3% |
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R RIBIAE & R, 54T R A AT &
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