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Abstract: Objective To investigate the effect and potential mechanism of parishin B on cognitive dysfunction induced by chronic
restraint stress (CRS). Methods A total of 72 male ICR male mice were randomly divided into control group, model group, donepezil
(1.6 mg/kg) group and parishin B low-, medium-, high-dose (2, 4, 8 mg/kg) groups, with 12 mice in each group. Mice were subjected
to 35 d of restraint modeling and drug intervention. On the 36th day, open field test, object cognition test and step-through test were

conducted; Levels of acetylcholine (Ach), glutamic acid (Glu), y-aminobutyric acid (GABA) in hippocampus were measured using
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UPLC-MS/MS; Protein expressions of brain-derived neurotrophic factor (BDNF), phosphorylated protein kinase B (p-Akt)/Akt and
phosphorylated extracellular signal-regulated kinase (p-ERK)/ERK in hippocampus were detected by Western blotting. Results
Compared with control group, the relative discrimination index in new object recognition and new position recognition of mice in
model group were significantly decreased (P < 0.05), the latent period in the dark was significantly shortened (P < 0.01), the dark room
time was significantly increased (P < 0.001), Glu level in hippocampus was significantly increased (P < 0.01), GABA and Ach levels
were significantly decreased (P < 0.01, 0.001), and the expression levels of BDNF, p-Akt/Akt and p-ERK/ERK proteins were
significantly decreased (P < 0.05, 0.01); Compared with model group, the relative discrimination index in new object recognition and
new position recognition of mice in parishin B group were significantly increased (P < 0.05, 0.01), the latent period in the dark was
significantly prolonged (P < 0.05, 0.01), the dark room time was significantly reduced (P < 0.01, 0.001), Glu level in hippocampus
was significantly reduced (P < 0.05), GABA and Ach levels were significantly increased (P < 0.01, 0.001), and the expression levels
of BDNF, p-Akt/Akt and p-ERK/ERK proteins were significantly increased (P < 0.05, 0.01, 0.001). Conclusion Parishin B could

significantly improve spatial and non-spatial cognitive impairment caused by CRS, and its mechanism may be related to regulating

neurotransmitters and promoting BDNF pathway activation.
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Akt) Pk (HL'5 4685). p-Akt Hifk (L5 4060)
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Wi CEMNEEESEERARD.

2 FHE
2.1 TSR, BEHESHR?E

INBRUERERFE 9 d J5, BENLA NXTIRZL, B
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5%/t a4 953 A 1.5 h, 433 i N BDNFCT & 2 000D
Akt(1 : 1000). p-Akt(1 :2000). ERK(1 : 1000)-.
p-ERK (1 :2000) $itk, 4 CHEHELR; ik 3k
JEIMN 90, FiRWE 60min, P 3 K, HNE
ST B R UG 52, TH Image J AR 4T
ST IR AR P2
2.7 GEtHESH

J%.F] IBM SPSS 22.0 $KPF43 0T SL36ds , 55
SE R # N F 7 224301 (One-way ANOVA) ZH [A] ()
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Table 2 Effect of parishin B on object recognition test of
CRS mice (X +s,n=12)

] FE, R AATEER BT B AR HE A
. (mg-kg ™) EERi EE
Xt HE — 0.36040.033 0.13840.065
A — 0.048+0.087* —-0.140+0.106"
ZHEIRFT 1.6 0.220£0.062 0.14440.058"
EFRHZFB 2 0.31140.053* -0.002+0.087
4 0.139+0.048 0.03140.523
8 0.268 +0.237 0.146+0.064#

x4t "P<0.05 P<0.01 **P<0.001; SR
. #P<0.05 #P<0.01 *#P<0.001, FE[.
"P<0.05 "P<0.01 "P<0.001 vs control group; *P < 0.05

#p<0.01 #P<0.001 vs model group, same as below tables.

%3 BHFHFE B CRS /NREEHAIEZM
(X£s,n=12)
Table 3 Effect of parishin B on step-through test of CRS

mice (X +s,n=12)

M FE/(mgkg) AR/ W = 1 Al /s
ot R — 239.167+29.687 1.177£0.616
it — 99.800427.392"5.035+1.126""
ZRIRFF 6 187.727434.552 1.86040.620%
EF A B 194.167£30.414% 1.6511+0.465%#

1
2
4 203.455+33.321% 1.70510.496"
8 227.909431.039%1.371 £0.582%%

(Xts,n=12)
Table 1 Effect of parishin B on open field test of CRS mice

(X+s,n=12)

&/ . o
L I T T KNI/
(mg-kg™)

XofHE —  1405.726+138.378 103.245+8.787
ieit) 1.839.126+155.512 128.760+8.050

Z BRF 1.6
BRI B

1 747.004 281.203
2 1 827.011+214.749
4 1 592.599+154.931
8 1709.217+143.833

119.174£12.457
127.599£9.457
122.350£11.859
118.766 £6.939

3.2

EFHRE B Xt CRS /NRADAFIA TSI A2
W 2 fR, SRR, BRI

AR %o 3 S0 418 SUOR 397 57 AR T % 1) i B0 2
it (P<0.05); SERLIELE:, ERIFRE B IGHE
HNRFT R e R R A (P<0.05),
2 ZWRST LA R AR B m7n = AL/ BB O B
HENTEEUEE TR (P<0.01).
3.3 BEFIZHFE B %t CRS /) RBHRESEIE AIS/ 00
N 3 fion, SRR, BERA /N RN
BRI E EE5 (P<<0.001), K2 ) &35 880
(P<<0.001); SHAIZALLE:, EFFHRE B SHEH
/N RIS TR B 25 FE K (P<<0.05. 0.01), 5 %]

BEW> (P<0.01. 0.001), ZEIRFFUL/DN RIS
I [A) 42 2 ek /> (P<<0.01)
34 BEFFHRFE B3 CRS NRIEDXEEBRLME
13 K 20

W 4 fior, SxPIRAEis, HERA /N RIS
o Glu /K FRETHE (P<0.01), GABA /K& #
PEFEAIK (P<<0.001); S L, EFIFRE B K.
EFIRAE S Y Glu KFEERIK (P<0.05), £
RIRFFHMEFZHRT B mfEA GABA KT B
THE (P<<0.001).

&4 BFIZRE BX CRS NRIEDXREBL LIS FRKTE
BRI (X+s,n=12)
Table 4 Effect of parishin B on levels of hippocampal

amino acid neurotransmitter of CRS mice (X + s, n =12)

o)
2H ) (mj;:'i/ﬂ) Glu/(ng'mg™")  GABA/(ng'mg™)
paylicl — 93.268+2.871  112.695+4.434
| — 108.546+3.242"*  79.509+2.792**
EZion 1.6 105.668+3.325  100.617 £5.389##
ERIAREB 98.5724+2.775%  83.998 +3.602

84.50613.963

2
4 100.243 £3.660
8 100.133 -4.342%#

96.091+2.858"
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3.5 BEFFHFE B I CRS /MBS XEEHEEIHEZ IS
Bk F RS20

N3 5 fi, SRHEA R, BRI /N R
i Ach KPR RK (P<0.01); SHAIA LA,
ZENRGTAM BRI B A AL/ RS H Ach
KFRZEF R (P<0.01).
3.6 BEFIFHRE B CRS /NRIEEBXHEXESERE
oA

Wk 1 fER 6 Fion, SXTRRALE, A2

®5 BHHFHE BX CRS /NREDXABREEHEIEFRKF
BN (X+s,n=12)
Table 5 Effect of parishin B on level of hippocampal

cholinergic neurotransmitter of CRS mice (X + s, n =12)

2153 7 /(mg-kg™) Ach/(ng'mg™")

Xif — 0.17240.008
it — 0.1310.004"
EZ S 1. 0.168+0.010%

EFFREB 2 0.127£0.007
4 0.170£0.012#

8 0.141£0.008

BRI b BDNF. p-Akt/Akt. p-ERK/ERK %K [ 31k
KPR Z L (P<0.05. 0.01); SHEAIA LR, &%
Y5954 p-Akt/Akt. p-ERK/ERK & 4 E£IA /KT 5%
FHE (P<<0.05. 0.01. 0.001), EFIFRLF B A&
41 BDNF & [FRIAKFREF (P<0.05),

BDNF  — 2.8X10*

L — — 44><104

| —
P-EREK S i i m— | > > | (4
4.4X10*
ERK muxm“
p-Akt Ty w—, — ~6.0X104

AR c——— — —— (.0 X 10*

GAPDH ey o S SEms Sy SSmm— 36X 104

X R SRR 2 4 8
BRI B /(mg-kg™)
1 BENREBDELARXESREERREA
Fig. 1 Expressions of signaling pathway proteins related to

hippocampal tissue of mice in each group

x6 BEFIZRE BX CRS/NRESXBEXESEENFNME (X+s,n=3)
Table 6 Effect of parishin B on hippocampal correlated signaling pathway of CRS mice (X £s,n=3)

it 7l /(mg-kg™) BDNF/GAPDH p-Akt/Akt p-ERK/ERK

papiict — 1.21440.082 1.114+0.064 1.293+0.070
T — 0.870+0.023* 0.773£0.043* 0.69740.095"
EZ NS 1.6 0.974+0.103 1.08940.125* 1.671 £0.096%
BRI B 2 1.160+0.101% 1.178+0.126" 1.483 +0.257#
4 1.046+0.051 1.076 £0.076* 1.883 £0.218%##
8 1.059+0.047 1.273 £0.077# 2.009 +0.235%##
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CRS &M L SRR, 4 F T DL
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WRLHOK T, L RS, &SI
RERRAGRY . AHIE TEN 37 S50 - A/ R E 23 30
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REMI it RERS YL AT I A B e 0 A2

BB R ZR I R SR 2 ek, ARG 4R U 2
fiX, #alne g mitn: SHEMAE, BRHRE
B (2mg/kg) HXHAIAMER RIS B 2 E G m, B
FIFRE B (8 mg/kg) ZHXF ¥ B IR ZR I [i] . 2 3
I, AR TE RO 2 T, /N RE SR i,
RIFEFFRE B 7T LAXGE CRS 51 1% HA = (8] A
e AN AZAR A o RS S50 A2 AR B g I ) 1t 1K
THA R N A8 T (BB S, A IS BROG B A
BE0HE A RE 77 LA RO 22 4 X3 e AZ /e 720, AT
Tt PR R 2 /N BRI N ST AR 0T S 35 4 A, G 2 I (]
RERM, RIS e X BRI 4
TERAE B (2. 4. 8mgkg) J&, /NRARGIEFR
R, WEE R R IRD, PR P
e S 3G 5 ot 22 A X I ieAZ re ) W NGE, H
THHEMEMCR, RACRIFRET B T LLEE NS
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CRS 5|2 iy R 2= [ 12 43 45 .
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8 mg/kg) J& Glu /K- 2 [EK. GABA 2 itz
RG T RAIERR RN AL, GABA @it
GABA_A Al GABA_B 3fk454a, ATT#ZATTIN
AR C L R o T NTiTE A T E A/ RN B) = |
GABA /KPAEIRE T X i, 2 SEhE T
(o BEXS A, AT 51 AN R D R0 A28, ARt F 4
REoR, SXMAE, BEMANES T GABA
KR E R, 45T EFIFRE B(8 mg/kg) J§ GABA
KPR Tm, RPEFIHRE B X CRS FEAI
G PR FE I B R P HIE R . Ach TE AR
ZRANINEAME RS ZAAE, 52 MART)
REMVTY, g1 R AR RE PP & TS IS 5 IA A D) 6E
T B R A DG L5 A ) e R e 2 D O
PR RSN, KRR T, SRR TR, BN
U S Ach K22 R FE, T sE i iC I AN
ife, AT ERHRF B (4mgkg) 5 Ach /KT
Th, RUPIEFZRE B X CRS 5l MAHMEE RSt
Rt BT B SCEE A

BDNF j&—Fl B B 45 FE 7, Rl
fl AT IR L 2 ) AR BA S R TG B 1 ke 3
E FB231, ERK JE8 i /& BDNF 05 1) 32 45 5l 4%
Z—, ERK MIuE R s 2 e ) A, SR ] %8 14
DR f 22 FEAEB4, Ak, ERK GBS S 5iFTia
JG Glu IR, FEM Sl 8 A2 213042050, Akt
& BDNF B0 1) 0 — ¢ R BE S Ilik, Akt [0S
(R P2 TC A S« R M ] B DL K 2 R P
BDNF i i % 2 FR W B 52 /& B (tyrosine kinase
receptor B, TrkB) % ERK Al Akt i, ERK Fl
Akt FIBERR AL AT LU 280 NS 5701, s
MK 5 ARBIFIRE TR, [, ERK A3
TR HE Akt (OBERRIL, PR HRER . A
W, xR LU, B ZH /N BRI o BDNF,
p-Akt/Akt. p-ERK/ERK Z& [1KIE /K2 FFK, 7T
RES MM TCAF IS FI S B K2 44T
UAI#RH B J5 1T 11 BDNF.p-Akt/Akt.p-ERK/ERK
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