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KBTI IR o i GAY Z T MR, Y APP R G KA, 3w GR Ba ks, BESEER LA —EH
AR, REA 20%49 & F F 1 E B8 2h I AR 4 2h it
KW HEB; FREERA; R RINRGAERER,; LW ET
hESHES: R2855  XEERE: A XEHS: 1003-9783(2021)05-0646-09
doi: 10.19378/j.issn.1003-9783.2021.05.008

Effects of Xiaoyao San on Chronic Stress Combined with AD Injury Model in Vitro
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Abstract: Objective To establish an in vitro injury model of chronic stress combined with Alzheimer’s disease
(AD), and to explore the effects of celebrospinal fluid containing Xiaoyao san (XYS) and blank cerebrospinal fluid
(CSF) on this model. Methods Sodium azide (NaN;) and corticosterone were used to pharmacologically interfere
with primary hippocampal neurons to establish the model. The intervention conditions were screened through the
CCKS8 experiment, and the mitochondrial membrane potential and neuron survival rate were used to evaluate the
characteristics of the model. The neurons were divided into control group, model group, 5, 10, and 20%-XYS
group, 5, 10, and 20%— CSF group and mifepristone group. Then both groups were given the corresponding

interventions. MAP-2 fluorescence intensity, APP and GR protein expression were used as indicators to evaluate the
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effect of Xiaoyao san on the model. Results The method of modeling established as follow: neurons were treated
with 30 mmol + L' NaN; for 12 hours, and then were interfered by 100 wmol - L' corticosterone for 24 hours. The
characteristics of this model are consistent with the expectations, and the method is stable and reliable. Compared
with the control group, the neurons survival rate, optical density ratio and GR protein expression in the model group
were significantly reduced (P < 0.01), and APP protein expression was significantly increased (P < 0.01). Compared
with the model group, APP protein expression in 5%—CSF and 5%—-XYS group was reduced (P < 0.05, P < 0.01).
In 10%—-CSF group, the survival rate of neurons was increased and APP protein expression was reduced (P < 0.05).
In 20%—-CSF group, the optical density ratio was increased (P < 0.05), the survival rate of neurons was increased
and APP protein expression was reduced (P < 0.01). In 10%, 20%-XYS group and mifepristone group, the survival
rate of neurons and optical density ratio were significantly increased (P < 0.01), and the expression of APP protein
was significantly decreased (P < 0.01). The expression of GR protein in all groups was significantly increased (P <
0.01). Compared with the corresponding concentration of CSF group, APP protein expression decreased and GR
protein expression increased in 5%—XYS group (P < 0.05). In 10%, 20%-XYS group, the survival rate of neurons
was increased (P < 0.05, P < 0.01), the optical density ratio was increased (P < 0.01), APP protein expression
was decreased (P < 0.05) and GR protein expression was significantly increased (P < 0.01). Conclusion Xiaoyao san
can effectively alleviate the damage of hippocampal neurons in the in vitro model of chronic stress combined with
AD, reduce APP protein expression and increase GR protein expression, and its pharmacological effects are dose—
dependent. The high—dose of Xiaoyao san drug—containing cerebrospinal fluid at a concentration of 20% has the best
efficacy.
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HRRAT, #5 . CK04-500T; PUZEFFRGAE MG, W
TLRAUAED R ey A BR A F], #iE5 . A3160801;
JBEE WKy, SEE BD AW, it 232100; DMSO,
K MPAH, 5. 196055; PBS Zhik, EE
Thermo 2 ), #it 5 : G0002; APP #ii ik, & [H
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PN IHES . PowerPac HC FEE HLIKIY, ZE[E Bio—Rad

2]
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1.5.1 W E AR IR BUB A 7L R LA RS
RWTHEE, JFRUN, FEE, BHLUET 3 mL
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ZouTE M, DAIRIE A IE 0 T W0k B SRR, X AR A
WE AL R AR “1.5.27 Bk,

1.5.4 B G BIREN SF0EfiE RIS A AR i
P ) 7 2 5 SR, 2R on S LA TR IR (30, 40,
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SIS I B 8 T T PR, O BE e dE T B Y T
e B o % B AH i B RN LA S B i T R ¢ 1.5.27
JIT ik o

1.5.5 EABRZ AR A AT #1547
e g R AR, b S A AL DL A
FREN T30, R BB AL DA R BB+ 100, A G AR AR Al



P55 W R H I 2021 5 A F 3255 5

- 649 -

SEMATR T, IEHATC T, R A s SRR b s
FEWFEE, PBS IHHRG AL, HASH Uit
T, U THOLRMEE T, IR
XF JC—1 24K (3 & % 490 nm, & 6 520 nm) Al
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12 h Rk AP A A N 2

£1 BELHNEIHETEEENBIG 5, 1=5)
Table 1 The effect of NaN; on the survival rate of hippocampal

neurons(x +s, n=5)

A AN 12h 7E5%  24hfERG 36 h 1R 48 h 1T

(mmol - L") /% /% K% /%

0 100.0 £2.1 100.0 £ 8.7 100.0+6.5 1000+ 11.4
20 81.4+£3.6 619+74 56.5+6.5 545+4.4
30 76055 57.0+£103 456=x55 45.8 4.1
40 72.1 62 583+102 385x48 344 +£5.7
50 69.0+55 555£92 31.8+3.5 18.7+3.8
60 60.8+4.5 38.0x5.1 16.6 £ 2.1 11.4+£0.4
70 50047 27.0+69 13.3+£23 7.6+0.7
80 387+5.0 19.7+8.7 9.0+ 1.6 5.6+0.6
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2.1.2 B BT N pR 2 ST AR IR R AR IR 2,
TR B AR S R T TS, R T AE IS R S R S [R]
SER M, (H#id—ErRIG, BP4edsfe— 40
XRGSE Ko [RIAE S BE B2 A 25 245 in i 20 B 46 47
FA) I BT, 2 T 90 A 3% S N DL 50%~75% R A .
YT 36 h JEAATE AT 70%, 1T 12 h
fR) 52 W) AR G B/, TR 28 % R TR s B 100,
200 pmol - L™ AN BE 7l 24 h featt— AL i e A 50 gt
A

R2 FHREAMEDHAITEFERNZME (x £5, n=5)
Table 2 The effect of corticosterone on the survival rate of

hippocampal neurons(x +s, n=5)

Bz i/ 12h 7 24h A7 36 h 7 48 h f7i
(pmol - 1) /% % /% 1%

0 100.0+3.8 100040 10065  100.0+3.8
12,5 843+45 818+69 70368 69.8 + 4.1
25 80.0+£3.9 785+25 669+59 66.7 + 4.6
50 78313 773%24 640£59 64.6+3.0
100 74.6 £ 0.6 72.6 £3.2 61.7+29 63.9+44
200 614+1.6 56.2 +3.8 552+7.7 499+14
400 425+3.0 43.5+5.8 304 +42 389+1.6
600 30.8+2.2 37.0+4.2 269 +3.3 29.8 £3.8

213 B THAMEITTAERNF M 4558 0
%3, UBALEHE K 30 mmol - L', B TR
100 wmol - L' i, M2 ICAF 16 R4z 50%, MR
RIS A I, B ABIR R A H Y k2
SELA 30 mmol - L' (B FALEI T Hl 12 h, FHE#H
100 pumol L™ (14 B2 S 131 24 h

a. B b. SE AN

3 EATHMBEDMETEEREOMMx £5, %; n=4)
Table 3 The effect of multiplex intervention on the survival rate

of hippocampal neurons(x s, %; n=4)

ZEAA/ (mmol - L")

K SR/ (pumol - L)

30 40 50
100 50224 393+35 41.0+3.0
200 40.5+0.6 41.5£8.1 32.7+10.7

2.1.4 SR RGN ZE S S5 R ILIE 1 Fnk 4,
SIEWHE, SRALMAME SR JC-1 ik
REPHOEI BIGR, 1M JC-1 RE WA AT Bk
55, PG R (P < 0.01); KRB JC-1
Hkgg @y A AT, JC-1 REML AT
WG TCHH Ak (P > 0.05) ., "L, E&E AL
54 A AR 2 T4 X 20 B 2 A s AT

2.2 A Il e 55 10 R A 2 A 9 T PO AL B R Y
AT

2.2.1 MIZICAEGRAMLE R 450 0K S, SIEH
4 b, E,/F.\/r%zﬂéﬂﬁfﬁfélﬁﬁw%ﬁ@ <001), 5
RARRIA A, 5%2 B RALF 5%E 88 25
T W ZHIC 28 (P > 0.05) 5 10%25 [ i 40
PRI (P < 0.05); KAERIERZ . 20%%5 K
TRLLFN 10% . 20%:3H 38 Y1 25 6 VR 20 A7 35 5 Bl 2
P <0.01), S5EMWENZ ARERA L, 5%
RS 2 IR TC I B AR (P > 0.05)5 10%. 20%
T8 I T 2 A AL AE I R (P < 0.05, P <
0.01), AIUL, W#mHCEAMHE R LIE—EBRE L
PRERRZETCIE T, B ZE TR %

c. SRR 1. 2 A

o - - - -
o - - - -

1 BESMEREMARIEE (100, FrRA4 100 pm)

Figure 1 Fluorescence of mitochondrial membrane potential (X100,

100 pm)
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® 4 BALMERBARNERM(Ps~Prs), n=6]
Table 4 Detection results of mitochondrial membrane potential

[M ( P25~P75) s 71:6]

*®5 BEHAHMERMNMETHEERNZE (v £5, n=6)
Table 5 The effect of Xiaoyao san drug—containing CSF on the

survival rate of neurons(x s, n=6)

2151 TR (JC-1 BEWIC-1 Hf) 2159 TG %
il 0.988(0.957~1.058) R 100.00 + 6.36
BRANA 0.631(0.605~0.683)"" Ray L 56.88 +1.317
iap GEEN 0.942(0.885~0.981) KAR R AL 77.66 £5.11*
AN 0.631(0.603~0.645)"" 5%75 [ Al 60.32 +3.97
e SEFAE, TP <001 50315 18 S 2 M AL 65.94 +4.51
10%23 B 2 66.07 + 3.32*

2.2.2 MAP-2 o Yok 45 5B 45 R LR 2 i
# 6. SIEHEANRK, BARRIAHZO R I I
5, JCEE LA ERKP < 0.01), #IZIG5E Mo

SE AR, 5%. 10%25 11 W i 20
5% T BT 25 W E A 5 e B AR B LA
B AR B (P > 0.05), HICHZITTME; 20%%5 K

a. IEH4H . i c. 5% FARE AL d. 593 18 O 2 AL

MAP-2 I8

DAPI

Merge

£, KRAE R

MAP-2 |

DAPI

Merge

76.76 + 3.19"7
67.92 +2.57"
79.49 £ 3.19%4%

10%3HE 38 T 245 B A
20975 A A
20%IE BT 2 E A
W SIEWAIE, TP <001; SEGHEBIA L, P <005, "P<
0.01; 5 10%2 MG 4L LB, "P < 0.05; 5 20%% A6 4
lb#, 4P <0.01

e. 10%%5 I 4L

E2 HE a&t@ A & Xt MAP-2 %Fn‘t ﬂfunx)’t%l‘ﬁ‘l(xloo FRRN 100 Mm)
Figure 2 The effect pictures of Xiaoyao san drug—containing CSF on MAP-2 fluorescence(x100, 100 m)



+ 652 - Traditional Chinese Drug Research & Clinical Pharmacology, 2021 May, Vol. 32 No. 5

K6 HEHASHMERI MAP-2 RERKAIFM(x =5,
n=3)

Table 6 The effect of Xiaoyao san drug—containing CSF on
MAP-2 fluorescence(x s, n=3)

R7 BEHEZME R APP 1 GR BAREHIFM (x £,
n=3)
Table 7 The effect of Xiaoyao san drug—containing CSF on APP

and GR protein expression(x s, n=3)

20 531 PG HAE 205 APP GR
IEHA 1.00 + 0.07 IEHA 140 £0.11 1.22 +0.05
Ry R 0.20 + 0.02” Ay BT 257026 0.54 004
KR FI i 4L 0.49 + 0.05* KR R 4L 1.67 £0.14* 1.02 + 0.03*
5%725 FIINE R 0.24 +0.03 5% UL 2.28 +0.07* 0.69 + 0.02*
5% 1% KL 29 A AL 0.21 +0.02 5% 1% WL 25 Al 1.99 +0.14%4 0.82 = 0.02+4
10%25 FARKE AL 0.26 +0.02 10%7 P T4 220 +0.15* 0.69 + 0.04*
10%38 V& 5 & 2l 0.42 +0.01*"" 10%38 12 5 & 2Bl 1.83 £0.12%" 0.94 +0.08"""
20%%5 B AL 0.30 + 0.03* 20%%5 A A 2.06 = 0.06™ 0.79 + 0.04"
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Figure 3 The band diagram of APP and GR protein
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