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Influence of the Aqueous Extracts of Ziziphi Spinosae Semen and
Poria cocos with Different Ratios on Anxiety-related Behavior of Rats

CHEN Xumeng, TIAN Xing, GUO Yijie, YIN Longhua, TANG Zhiping, ZENG Rong"

(Hunan University of Chinese Medicine, Changsha 410208, China)

Abstract: Objective: To observe the anti-anxiety effect of the water extracts of the mixture of Ziziphi Spinosae Semen
(SZS) and Poria cocos (PC) with different ratios and to investigate the mechanism. Methods: Sixty-four SD rats were
randomly divided into 8 groups, paroxetine group, SZS group, PC group, and the extracts with the different ratios of SZS to
PC, which ranged from 1:1, 2:1 to 3:1. The anxiety model was established by chronic restraint and solitary which lasted
for 28 days. During this period, the basic morphological features and body mass were observed. After 8 days of this
treatment, paroxetine and different extracts were administrated. Elevated plus maze (EPM) and the open field test (OFT)
were used to examine potential anxiolytic effects. It was determined by ELISA and quantitative real-time PCR for the total
amount of tumor necrosis factor-a (TNF-a), interleukin-15 (IL-1p), and interleukin-6 (IL-6) in serum, hippocampus, and
amygdala tissues of rats, and the relative amount of mRNA expression. Results: Compared with the control group, the

experimental groups that employed different proportions of SZS and PC could effectively improve the condition of
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morphological features, body mass, dysphoric behavior and regulate the level of inflammatory factors in serum and tissues
(P<0.05, P<0.01). Among them, the combination of SZS-PC 3:1 could significantly improve the body weight of animals

after 28 days of modeling (P<0.01). This treatment increased the total time of arm penetrations. At the same time, the ratio

of the times of rats to enter the open arm was elevated. So was the ratio of the open arm stay time in the elevated plus-maze

(P<0.01). And this treatment increased horizontal and vertical movements in the open field (P<0.01). Meanwhile, this

treatment decreased the levels of inflammatory factors TNF-a, IL-14, IL-6 (P<0.01), and mRNA expressions in serum,

hippocampus, and amygdala tissue of rats (P<0.05, P<0.01). To sum up, the 3:1 group was better than SZS-PC 1:1 or 1:2

compound and SZS or PC alone. Conclusion: The combination of SZC and PC could effectively improve the condition of

the treated rats, which includes the morphological features, body mass, and behavioral features. And the best group was 3:1

(SZS to PC). The mechanism of its anxiolytic effect might be related to the reduced levels of inflammation in peripheral and

central areas.
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[AlF-a( Tumor necrosis factor-a, TNF-a) . 141 A
#-18 (Interleukin-14, IL-18) . H4li/-3&-6 (Inter-
leukin-6, IL-6) . M} I5¢ 5 92 W Fff i) 52 5 ( Enzyme
linked immunosorbent assay, ELISA) i35 & #iX
TEAAEA ) TR R )5 Trizol | 3% st &L 2%
S E B PCR G & RIEF A A TR,
R4S F]; TNF-a, IL-15. IL-6 2&GSCHT 52 it PCR 5|
Yo TTIMELE AR ARG RS HL RSNk 1; SPF
PHEPE SD KRB AT 220~240 g, 64 H, I T8
B TSR e IR SR S A R A AL, AR PP UE S
SCXK(if1)2021-004 . A {8618 3 W) /g Hh B2 25
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Table 1 Primer sequence of real-time PCR

GIL/E2S EiL7)s2]l
TNF-o Forward pr.imer 5'-TGATCGGTCCCAACAAGGA-3'
Reverse primer 5-TGCTTGGTGGTTTGCTACGA-3'
IL-18 Forward pr?mer 5-TGCTGATGTACCAGTTGGGG-3'
Reverse primer 5'-CTCCATGAGCTTTGTACAAG-3'
IL-6 Forward pr'imer 5'-GCCCTTCAGGAACAGCTATG-3'
Reverse primer 5'-CAGAATTGCCATTGCACAAC-3'
GAPDH Forward primer 5'-CCCCCAATGTATCCGTTGTG-3'

Reverse primer  5-TAGCCCAGGATGCCCTTTAGT-3'

DLX-880 %Y FfF IBE G 2 % € [E] BIO-TEK 2>
H]; 7300 Real time PCR system 3E[E Applied Biosy-
stem 2\ H]; PCR ¥ #5[E Biometra 2Y 5] o
12 SSWHEE
1.2.1 PRAAARZERIEDI R 28 TR ARZFalIR
HYCARZE G 101, 2:1, 3:1 RS H
BVTTRARSE), 43500 10 5B/, S5 AR R
2 ho VRS R RIS 25 4RSI 8 /KB &AW, J5
PREBEEE 1 he VR 2 RIS IR &1, Hen
BRSO N A2 B 1 g/mL,
1.2.2 SCEGEILE M. 3R 4525 SD JCER bl
HLAT % 8 £H, 18 il PE Y PR 38 g P MR 5 — i8] 9 B



- 410 - £ Tl B4

202345 1 H

()RS LR S O (RIFR A IR 2244 °C | FHAE
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AT AREE 101 4 BREATARZEE 201 4, IR 4K
% 3:1 4, B 8 N, B HAKEALE 230410 g Z 1],
1EH X AR AT AT A 3], HoAY 7 4A RS MR 4l
InPRFE Ty v Al 78, A H R4 6 h, #2217 28 d,
—Bl—ZE s FE . B ) A O R B A TE 2533
ATWER I A 7 RIIE—RIR R &

WAL 7 dJE, RS T AR K O I PEIT
(1.8 mg/kg-d) . R HA ¥ HY (SR AL 25
2 g/kg-d)  IREHRIUY (IR A2 2 g/kg-d) | 1R
AATAREE 11 2 (SR IRE A it
2 g/kg-d, B ELEA 1:1) B -IR%F 201 #2HU)
(FRAEA IRE A EIL 2 g/kgd, W HLBIN
2:1) . PRHEYARES 301 R (R, IR R
3t 2 g/ke-d, PIF LUy 3:1), #E B 45 25 40 32
21 do IEH X B ASSATAAT b BE

HEASLER 28 d XA R BRI TA T 24V, i)
A& HTT o A shIERT 3 h EAST 2=
3 N AR s SEEGSE IR BRI BR, (O EVE Tt s S sl ik
1A BN, 3000 g 5.0 10 min BX 3, 43 55 1.3,
—80 °C PRATFE H; A FE KBS T UK 5y B8t o e 4
1% o INAMR ARG 55 I 1 mL Trizol, & 55
B 5 min J5WFT . A 0.2 4% Trizol 44 F2 14 4477,
IZIRE Y e =5 10 min, 12000 g B5.0> 15 min, B
B AW FE R T, IR
R EE 10 min, 12000 g 5.0 10 min 522 . N
A 1 mL 75% Wiks, R ZU2 5 Ve ULUE . 7500 g
B0 5 min J5 X B . LA 1 mL 100% 18K, #IZY
REHIERPEUTVE . 7500 g B5.0> 5 min J5 X BiE. EiE
15~20 min F 8 XL T . Jll A DEPC 7K %5 fi# RNA
UUVE, PEEUHZH S mRNA, —80 °C ARAE4H; In AWK
SRS 30 L A0 ZfH I RIPA(F 1 % BRH
P A1) 751 2 FY LA R 960D, 5B 30 min; A7 RS,
12000 g &5 .0> 20 min B b3, IR EIUAH LR A,
—80 °C #1745 H -

1.2.3 AT R2E0T

1.2.3.1 EZETFRE SN EAR TR e S A
G AN HUE 5P 45 . B4 1 50 em., Wi 10 om,
P& I UE ZZIE S5 %6 10 cmx10 ecmo FFCE
PN Sk 1 em, MG 014505 40 cm. AR I
T 50 cm /5, SN EM,

IR B e DX ] P 5 R AN R, e SRR
FL 5 min PAERRES NG SIAOTE I . WELTER: UEA ]
B URBL . AT REL . A GRS B B Tal L I
RS RR R I) o TR BUR S OB R AT UK
B LA RN TR 45 B8 B TR ] o A SR BRI 2 58 1
JENCIR s, 5 RTR B, 520 S e gt 2R .
1.2.3.2 WiZsLk A 100 cmx 100 cm*50 cm

JINB ST T AR IICRE L DU BFE S S R, T R 5
HEFRAHSEY 25 He,

IR B T A P T 1) O D A, DA SR RS T
FAS A 7K S8 SR B, DAJR I B ST kB (DT S 25
SRR FE ) Ay 3 S shUE . B HIR ERI aE  [a]
A1 5 mine A I ERIIE 8BSV T, TSR
FREA, REMR SEG AR
1.2.4 RAEFRTFIKP R FahMxE  Fede ok i
Y25 R 0 3 7500 5 A I 7y Y A T R BRI v A i
PATAZLHLH TNF-a. IL-18 J% IL-6 /K-,

KRG S B AT AZZH LU RNA FH 6 5% 55557
A cDNA, Fifg 25 1%, LA 2 L #5119 cDNA
SRR, A GAPDH 2N N 2 X B8, 285G SE B 8 &
PCR {3 34 FL R B, [RIAFAE TG cDNA 19 BT
M8 ZeSEIIHT 2 i PCR W S8 95 °C WiAE
155,95 °C A8k 55, 60 °C B K SFEMH 31 s, H: 40 4~
¥, PCR I FRHPSCRTINEETIG(F S . 7300 System
SDS Software 43 HTEdE, iBid A ACt {HEmFEAH
TNF-a. IL-18 M IL-6 mRNA ik HFAXEL
1.3 HEAIE

A AR R R fE2E . ZH IR 25 5%
>k FH SPSS 22.0 4t i K 4 One-Way ANOVA i
Newman-Keuol-Student test f&:54574T ., XU P<0.05
IR G422 57
2 HBRESH
2.1 KRESRERETKL

FASTE A PR E A R B K B b ) E 24
b, ST AR TR ERAT SRR . 25 0 d, 454K
FUR B EE | J2 6T 5s . BT 3l . AT 3 A
7 d )&, WAL R BRARER T 1E 8 X IR R BRI UR
B 47 S ) 385 T v ek 2 I U PR B G 5 atiA
28 d BI4425 21 d Jim, BRI K RS AR . BAR B
FHL. BELAATRA A . DR S 7% WA PEYT | PR IR
TAS ) EA R A - AR B REAN [ R B ORGP P DV
R B RMTEASAS b, g Pa T T4 R i, -
RZEE 301 R EUREHCRBLE AT . ANZp A0 XFA A
TR BN . SEEIE R, SEIRIZH K BRAR LE, 54T
AR A A B o

miE 1S, 55 0 d, 4R AT B U0 i 2
S5 AR 7 d S, AR A2 R B e I R
Hy R REZH R 080 (P<0.01), BRIE & X BBZH A%
AL A E G i 22 R (P>0.05); A% 28 d J5, 5%
HUZH I BRI H % RRZH S BRI B s TR, 455 A
W 2 P22 5 (P<0.01), DA PET T4 . M 4H . iR
AT AREE 1112 BRA AR 201 4. IR 1K
%5 311 B IR T E RO A B 2SI (P<0.01) 6

KSR E WD IRE RS, AR, BRI
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Fig.1 Weight of rats at different stages(x+s, n=8)

PHTTEH . PR 20 B AR 45 Lu 9 52 T ZH ek
T M AR R 2 DR BRURY S AT 285 A R A E i
PG, Ua BH X S i R B TR 25 B G E
FAP A VG T PR A - ARES 301 4RO i .
22 FBHEKBRITAFIRER

£ RUE JE RGP ISR, SR R ML A 4% 184
AR INPRFE S H AT £ e R AL At s bfs
SELPIEFNLEI —FhE PSR, WSS s
JIAESCAT AT AR 3 JC I TSR FR AR,
— A A TR ELE R TERE . AR TRk E T i
B mb DG SESh Y OB FH A S S0 T, I shY)
S ARG T AN SRR L, 30 B TR R
FEIEREAT AU AN 2 3R 3 PR, 1A 28 d AR
ZH R BRI AR T o B RS OB AT U R B
L) RS f5E BE TR EE A, 30K STz B Rk
e P32 Bl U 1 B X R 4 K B B S IR
(P<0.01), FREAME-HEAR A INPRFE 78D S R B
A SEREA T S

SRS Fh g, M PEVT4H . BR A AR R 311
ZH G AR R B VSRR B E AT O B L A1)
TR 155 B8 B 1] o) M40 S 35 48 5 (P<0.01), FR e
A7-AREE 201 ALRVERREF URBI . FF IO 45 B8 B TR] L A37) S
FHEE (P<0.05, P<0.01), BR324 . IRE4H M iR &

{-ARZE 101 L = RE s E] L] i 2542 =1 (P<0.05,
P<0.01).

SARANL b, A PEIT 4 . PR -AREE 311
H 77K -iE sk B 35 H s sh Rk B i &
(P<0.01), FRAA"2H S PR~ -4R%F 2:1 LH/KFiash
VB 2 (P<0.05, P<0.01)

38 3 SR B JEX T AT SR VR YT £ EE i 24 7 7
BEATAIHT, BREE A . DR H B A% 1 R s ot R L 2 2
Py, IR A AR R AR IR R F AN
PG RIR, PI24aIA] G B PRI R E A . i
BT 25 7 R S AR v, R AR L) I
AN5E 43K, HIASHF T 3 TR 2 - PR 255 UL IR
BC b, PPHAS W] LU R AR S b AR B E
SRR E SR, R I L IC SR, 25
LT AL TR 015 M 555, W 2@ 3K
SERNEE B iz shiR AL, BRI AT IR 5 shi iR st
AT RHANEIREE . FEAPIFE T, A 259 T-12H K BRTE
TR f5= B4 Bs 1] g B A8 dnd 2545 (P<0.05, P<0.01),
VLA A | IREE M A5 3500/ B i R AN AN 22 1
25 AUMAZ PETT FIRRE -7 311 & e Al [RI A dnk
B NI N =TT i e o8 W SN L N 5 N A 5 &
B (P<0.01) | W IF7K s shk B His sh
UREL(P<0.01), VBRI 3:1 X4 m sh s
FUREHEFNE SRR | A R BRI
23 BEKBREIEKFE

554 EE AR L, £ RERE R R R AN L R oK
TR IR AR, FRELA IR A T IS
TR AL S JAE R FBI =4, 51 A& SOE KP4,
SERE W S-S AN R T sl T, A BELH S
I AR, ZTUHST BN RAER TS 514
TIBNINE AT, PIAE AR BRAE | FHRAE RS
PhSEPIE & R rp A E AR, S 5%
ST A ST RS T REAZ AL, M T TR0 2 524
A A A TG LGP BT, LRSS 515 1T
SR PR A RN PN Wb EE S PR iSRRI R SRR T
B R AR R ARSI ST, SRR T R AR
IKERPRT AR | W | A TAZRIE E K15

2 BHRMESR T FREAEER

Table 2 Extracts on behavioristics in the elevated cross maze test of rats

417 SEFEREREL(R) AFFIBUE BB (%) FE R {5 8 st [ LA (%)

1EH X IR 12.75+2.19 41.50+4.72 33.42+4.78
AL 7.50+1.77" 30.77+5.85" 17.29+3.80™
A% PEIT 4 11.13+2.47" 38.23+4.26™ 28.33+3.75™
A2 9.00+1.31 35.11+4.34 22.83+2.93"
REH 8.63+1.92 33.62+5.44 21.95+2.70"
i3 e oS RO E:i| 9.50+1.20 33.98+4.74 21.79+2.82"
M ARE 214 9.75+2.49" 34.59+3.81 23.92+4.41"

FRA R %314 10.63+2.20*

37.95+4.39" 29.79+3.77"

TE: BRI P EARIEE, n=8; S5 IEH X HRZL HLHL, "P<0.05, "P<0.01; 1L HU4K, *P<0.05, *P<0.01; 3.
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Table 3 Extracts on behavioristics in the open field test of rats

#3

PRA . ARZE e 45 L

PR AR RE I 25 2R R UL | ¥ 55 S Ay

SR U, AR PETT

T s SR ()

KV B (W)

2

18.13+4.09 1]

9.00+2.73™

4

—

88.00+15.

IEH X HRZH

AZLAL P JSRERT TNF-a., IL-18. IL-6 7K~F-(P<0.05,

H
e}

39.88+8.18"

FiAize

ZIN

14.63+3.96"

i

~

62.13+11.2

WA PETT AL
i &y ki

T BEARS DS B b

ARZE W RE]
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WXGIEAK RARP RIS . IEAh, Bas

ML | TR S A A% ZH A

P<0.01), $&

PN

¢

12.00+3.30

—

54.13+11.01"

PN

Hh JIE A KA R 2

BRI 25 5% 5.2 (P<0.05, P<0.01), {HATBENREL S AN

=]

[
N
ISR
HoH
S
o«
2 2
N
<+ -
0 o0
HH
v
o~ —
o 9
<+ ©n

juns}

K

—
5 &
[N ﬂz
& X
¥

[y

Br

mm

11.63+2.88
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—
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Fig.2 Levels of inflammatory factors in serum and tissue of rats (pg/mL)
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Fig.3 Expression of inflammatory factor mRNA in hippocampus and amygdala of rats

P25 (P<0.05, P<0.01) . 5T o, TEIFELN
BOIRZSTR , S e 4Bk, 175 SO T ARSI 25 RS
15 ZE MU, W51k Caspase-1, HETRR; 1L-148 BIABT U AL
ARSI R . TL-18 B REORE E— 25 405 RAE
A, T2 IL-6 S ZRAERFIr=As, 51 kR
SESZIN o SIS 1 K A= SOPE TG e PE AL, Qb A)s
A, 1 AR RE AR T R > Y, Rtk AHER
F mRNA ik, 2HZU 580 B 7K 71 5 2k 2R Aol
JZ BRS04 B S R A o 3K AT BB R i AR A
ZH . ARZEFLH L PR AREE 11 R A AR
2: 1 A shite A AL LU SORE T mRNA %
IRFAF TR LH TG . R 25 5 (P>0.05), {ELIN K | Vg T5
A AZH LT RAE R F oK P RAR RN AT i 2 2= 5
(P<0.05, P<0.01) YR Z—

XIAE R EEBY FF UPLC-TOF-MS/MS ARt
B2 ML TR PR A WAL AR T4 AT, e
WrAn iy 134 MG, o 41 MeGRIE T
PR 11 MEGYRIETIRE . ARV
ER2E bGP A AR e . DU IR S
JLGFEH, T i RIS S M R AR S BTk | R
AR FEZEREPERL TP, EPEAEDT I T 4K 24 Pl %)
BT I 25 A T, X SR AR T
30 B ARSI, SR ORI i T e S
=MERAAL AW S TNF-a 155 5% S0 M i F 78 558
%, HMLH# M MAPKS., CASP3 ZEZ A4 . 130k
AR ARZE PR MR 2B 05T, SRR
P FaT BEAY I 1] .

3 #Hig

R — B2 S IR R o ASF S FH e
PESRGEININTE Iy ik 57 K Bl A FEAEAR A, PR 84K
ZEIK B YIHEA ARG AR TEAR AL R BUBAS | IR &
AT R, RIFDUARIEE . AN REE K
PEYIREAT RUEARINTE | 155 I A A H R RAEH
T TNF-a. IL-18 & IL-6 7K 5, #iEi) Ho 2 & Ve F aT
B 5 BRARSNE 5 TP AR RAE KA G, IR ARES

3:1 PO Al AR W35 e s S A 28 d e A
(P<0.01), #2728 Tk ey BV s, TEA TR
R UCE L) T IBCEA5E BE I TR] LE 5] (P<0.01), $2 1™
YKV SR T Hs SR (P<0.01), BEATRR B
ML 65 AR SIE N T~ TNF-a, IL-15.
IL-6 7K (P<0.01) 2 mRNA ik (P<0.05, P<0.01),
BORAE T RRAATARES 1:1 88 1:2 2 S fRA 8k
ARZS B

AWFTEMITR A WIS T R AR T
FRIERITEH], SR AR PURIETIRE R B TT
RO TR B SRS . IR AR E NPT E
A BN E AL AT Fr 2P 0E5E .
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