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Antidepressant-like Effects of Schisandra chinensis Baillon Water Extract on Animal
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ABSTRACT : Depression is one of the most common neuropsychiatric disorders and has been associated with the neuroen-
docrine system and alterations in behavior. Schisandra chinensis Baillon is one of major medicinal plants used as a Korea
medicine and food sources, and has been processed in the fields of various food products and medicinal herbs. The chronic
mild stress (CMS) protocol is widely used to evoke depressive-like behaviors in laboratory mice or rat. The CMS procedure
induced some behavioral changes that are compatible with the common expectations, i.e. ‘anhedonic’ behavior and can
affect corticosterone level. The present study, Schisandra chinensis extract administration by daily gavage from the 3 weeks
exhibited an antidepressant-like effect on CMS-induced depression in mice. Schisandra chinensis extract administration at
dose of 200 mg/kg significantly increased the sucrose consumption, and decreased the immobility durations in forced swim
test and tail suspension test. Furthermore the corticosterone level decreased than control group. In conclusion, Schisandra
chinensis extract showed antidepressant-like effects on sucrose preference test, forced swimming test and tail suspension test
based on CMS model.
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F 2ol = 2o kAol fdsH R
Hypericum perforatum L. (Llnde et al, 2005), Nelumbo
nucifera Gaertn (Kang et al., 2005) Ginkgo biloba L. (Kang
et al., 2005) 52 7H2 REAES o HAAE 984 T
of B ShEA AFE0] o FAA| AL Ut (Schulz, 2006).
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5 P4ES Hol= Chronic Mild Stress (CMS) FERYS
o] &3t F-2AA TEATHS Bol ARSI Utk CMSE
B3 85 i sERIINE 25 7MY dEA] S
4 & sl FA7 (anhedonia) WH e 5 SAAE
o] Yehdt} (Willner et al., 1992).
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1, 228 F=29& 74s= (1L Rotary Evaporator N-1001S-
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* SPT: Sucrose preference test,
* FST: Forced swammmng test,
* T5T: Tad suspemsion test

Fig. 1. The outline of design for chronic mild stress and behavior test.

Table 1. Chronic mild stress regime.

Week
Day
Week 1 Week 2 Week 3 Week 4 Week 5
Sunday WEFD *(24hrs) WEFD (24hrs) WEFD (24hrs) WEFD (24 hrs) WEFD (24hrs)
SC (9 hrs) CT (24 hrs) SC (24 hrs) CT (24 hrs) SC (24 hrs)
Monday 0112 hrs) RAF (3 hrs) EWB (3hrs) RAF (3 hrs) EWB (3 hrs)
" Ol (12 hrs) Ol (12hrs) Ol (12 hrs) Ol (12 hr)
Tuesda CH (24 hrs) CH (24 hrs) WC (24 hrs) WC (24 hrs) CH (24 hrs)
Y CT (16 hrs) CT (16 hrs) FD (16 hrs) WD (16 hrs) CT (16 hrs)
SC (24 hrs)
WC (24 hrs) CH (24 hrs) WC (24 hrs)
Wednesday WC (24 hrs) Ol (12 hrs)
WD (16 hrs) RAF (3 hrs) CT (16 hrs) FD (16 hrs)
Thursda SC (24 hrs) CH (24 hrs) CH (24 hrs) SC (24 hrs) ?:)CI gg Eg
ursday FST (5 min) CT (9 hrs) CT (9 hrs) FST(5 min) RAF (3 hrs)
Frid CT (24 hrs) SC (24 hrs) CT (24 hrs) CT (24 hrs) CT (24 hrs)
nday CH (24 hrs) FD (16 hrs) FST (5min) CH (24 hrs) CH (24 hrs)
Saturday WC (9 hrs) WC (9 hrs) WC (9 hrs) WC (9 hrs) WC (9 hrs)

*WFD; water/food deprivation, WD; water deprivation, WC; wet cage, EWB; empty water bottle, FD; food deprivation, CH; crowded housing,

CT; cage tilt, SC; solid cage, RAF; restricted access to food, Ol; overnight illumination, FST; forced swim test.
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7. 2| OHEJ| (Tail Suspension Test, TST)

wel wfg7] AHLE Steru T (1985)°] WHE ol&siich
APE F 2 E 1om Aol 2 AXNE FE 5 AH
A 50 cm Hofzl fjR]ol] Wi, - 6 Tt 34 T Ax
28 AR S ¥aL v 48 T dds
B e T H5708 (immobility) A7+ SA sk o, g
23l BejolA o 229 flol s WA Sl dH
& FEdHE skl

corticosterone?| =3
HEES AL A 1827 o) A4y
Ao N 7hzt 1 e 2)FH 811, heparin
)= blood collection vacutainer tube (BD, NI,
USAY] 9ol 2 4ol F kLol 2412k WAlsieln. 1
% 4C, 15,000 pmollA] 1587+ 94 Elsle] 245 (plasma)

T =y
= 2 A

S 2, A3 7R YErE (-200) 33T} Corticosterone
FEE Y¥k¥o g ARS3HE EIA kit (Corticosterone EIA kit,

Oxford Biomedical Research, USA)E ©]&3le] =731t}

9. SAXE
Az el Bl Wit £ BEAPE BN, 4
28 Aole] o4 AL SYER restE AATOR,

p<0.052 7% f2

1. 37 Hat

CMS Edloxe] 7z} 2598 A5 Wl gk a3 &
olg] B Az Z7|ICMSo| =47 A AFS AYE
32.1+0.8¢g, thEF 325+0.7¢g, Omija T 319+05g,
imipramine FoJ- 31.9+£1.0g22 25 39 WA H
AbetAl YERttr 28y CMS 23 2F2HRE CMS7F 213
B AREe] AT Gl vls) oF 3g o) T4
] AR 27702 CMsell Rt H APE=ol
Omija¢} imipramineE 357 T3l
ol CMSollt =28 thxwe] AFS
Omija2} imipramineE F8F 9] A5
< o ATl Hat 35 He 2SI
Omija Fo3¢] A% 3]8-2 imipramine F
t} (Table 2).

-

== "4

SRl a7k whgol thek gl X7
°le CMS F& A (0 F)elIME ZF 25
Wsk= A JepA] ettt sAIRE

Zjl—

A5

199

5K

o

= ot

Table 2. The effect of Schisandra chinensis water extract (Omija)
on the body weight of mice.

Body weight (g)

Group

Week 0 Week 2 Week 5
Normal* 32.1+0.8 33.9+09 35.5+09
Control 32.5+0.7 295+ 1.2 28.3+0.7
Omija 31.9+0.5 29.1+0.4 321+1.0
Imipramine 319+£1.0 304 +£1.2 335+ 08

*Normal; saline-treated without CMS, Control; saline-treated and
CMS, Omija; CMS + Schisandra chinensis water extract (200 mg/kg),
Imipramine; CMS + antidepressants (20 mg/kg).

ONomal

® Conirol
O0mija
Qimipramine

Sucrose preference (%)
2 B

Week 0 Week 2 Week 5

Effect of Schisandra chinensis water extract
(Omija) on the sucrose preference test. The
sucrose preference test was carried out before stress
(0 week), 2 weeks after only CMS (2 week) and 5
weeks after CMS + drug treatment (5 weeks). All
values given are the mean + SD. **p <0.01, as
compared with the normal group. **p <0.01, as
compared with the control group.
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Fof glo] 257ke] CMSTE 233t S w A3t (73.32%)
Aelst cMSell =Zd M9 2F (WERe, PR,
Omija Foi) % A AF%E7F 20% o) 7H4astint.
257kl CMS =% % imipramine?} OmijaE CMSE Al
et 377 FoAst A A Ases g4 vl
HokS v ZE#RE vk izt ¥ 3ld WP Omija
T2 imipramine Fo{o] A A5 &2 747 8.87%,
18.63% 7} 3FATh (Fig. 2). 3HAI% IZ=2] imipramine
Fol7 Hol= Omija 7470 AT E 3J5ES 9.76% W
ATH.
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Fig. 3. Effect of Schisandra chinensis water extract
(Omija) on the immobility duration of mice in the
forced swimming test. All values are expressed as
mean £ SD. *p <0.05, **p <0.01 as compared
with the control group.
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Fig. 4. Effect of Schisandra chinensis water extract
(Omija) on the immobility duration of mice in the
tail suspension test. All values are expressed as
mean £ SD. *p <0.05, ***p <0.001 as compared
with the control group.

o 247t 36%, 49% o4
T Omija Foi-o] F-57d8] ATk

13% ¥ 27 Yepdt (Fig. 3).

A st (p<0.05). A
imipramine o3+ X}

4. 2] HED0IMe] RS ARE Big}

577k CMSE Hdsl= 59 3577 OmijaE FoI3k -2
& A5 N FFE 2l wgr|e FsidE Az Hsks
Sato] Bels] 2 A (Fig 4), ol vls] e~
2, Omija, imipramine T2 F-5A8] A7
84z, 64x, 272 ol U o AHHUY. 757
faroll BlsiA = F7FsFAAIRE, ~E# 2RE

¢

O

R

e}

]
Z77F ¥ 25193E Wl Omija, imipramine Fo14& 20%, 57
oA A AAEIE (p<0.05). AT Omija T
imipramine ¥+ HU= 37% ¢ 24
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Chronic mild stress

Plasma corticosterone levels of stress-associated
hormone on normal and CMS groups after 5
weeks. The levels of corticosterone in plasma was
determined by enzyme linked immunosorbent assay.
Data are mean + SD. *#p < 0.01, as compared wit]

the normal group. **p <0.01, ***p<0.001 as
compared with the control group.
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5. Corticosterone &2k H5}

ZEZ 2 #H $2HEQ] corticosterone?] T Hsl= 557
o] CMS X8 ¥ AATES IS o8&t AU
(Fig. 5). B2 (27.06 ng/ml)Z}+ VW30S w] CMS Z&
E9] corticosterone S tFEF 51.57 ng/ml, Omija 5
T 36.42 ng/md, imipramine FOIF 32.15 ngml 22 AEFH A
2 Qs Skt vhd, AEH AR whe oyt H]as)
A< W Omija T corticosterone -2 15.15 ng/mé
4, imipramine £ 1942 ng/md 743 TE. Omija
Fo79] corticosterone 742 imipramine Fol KT}k H

sh= Aot

=
B ATE CMS FERIS B9 onlx) B 2B 49
2 B2 AFe) 98 ABHAE. $2F KA B £
E APFRS AT 4L, N P, RN B B
4 Sxo] Uepjn], 2EdAT s S-850] FuE HPA

(hypothalamic-pituitary-adrenal}=2] 4% O 2 corticosterone
o] =7} S7Igt HPA 9] # 42 9253 d4%
AESHA o) ide] & 3o, olejgh A&l REH A A=
EL ulE =473, corticosterone TS A|EHO 2 =
7~ BDNF (brain-derived neurotrophic factor) &% &
gk 7FAAJZITth (Tanti and Belzung, 2010; Holsboer and
Barden, 1996). ©|H J5HF A3E HH 55 5 CMSE
AP AP FEES 725 A A5 JHE Yeplle 23S
g1 4 ATE CMS =F TFES] AT Ae=e A3
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Uehtes 24 & #go thEk vk }\o]'/%l gsoz E 3
o} (Willner, 1997; Willner, 2005) &5 IRE T YRE=
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4% AT vt vehves A tl, CMS =4
T A AT 7L/\-°4 7334'7} vebgth o] A=
ozl CMS #Hd 922 S2 A3 AFSor] vt A4S
YER S (Surget ef al., 2009; Vancassel et al., 2008). 3}
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Ak #2929 CMS 2 AN dEEEe] AS Wsprt
UERA] ke A= Bt (Mutlu et al., 2009; Ibarguen-

Vargas et al., 2008). & A& Ao RE -850 tigh 7l
@GS WE F o AR, FERYAME JiAIZRe] 2o
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2 A OUV} E FEES T 259 7o 37
3% F7F A R, 2 wigr]ea €]
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‘j} ZEG 2T etz Hls| dA
AR Hol ozt B FEEL 24T A
Aoz ALEHCE ImipramineR2 T &37F FA
IX]E’]’ EPQFQ] AR A7|ERo] st RE
O]iq l"i—z}%o] A& groRs o] &gt
ZHeot,

49 & U%OM HPAZ] #HY&Fo= <la)
FAE= corticosterone™t AP cortisol> ARSI %
=2 (Tsigos and Chrousos, 1994), A& CMS =
=5 x2S corticosterone?] FE=7F TR 19l H|s] 9%
3] B, 2mAt B FEES TOJ]UP 2159 corticosterone
Fre FANERTC imipramined tHe EUAIT 2EY AR
Qs == HPASO] #Y &5 Asfiete 7]sol
AoR AZtEH, AEHAZ st o] ksl &gl uish
B3 g oS8 & 4 ATk

ol 3% 23 I corticosterone =77 A=
o emRt & —ir =2 &9 8945 JeiiH, mRke
Fo dFgPdEoez LHF schizandrin, schizandrol,
schizandrin, gomisin A-H, gomisin J, gomisin K, gomisin O,
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= T =
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angeonylgomisin Q, pregomisin 52 F& 2| gt SFA
73 A B A, e, A &) A, 2EE S AF

s, A, WG Bl Te] Yol wwE A ke
uw] (Hwang et al., 2004; Panossian and Wikman, 2008),
5 ~Eg g olF Ho| Alsla &4 o 8% 2 onR}
¢ ?%*@} T QA d9-g 8% A5 A9 2 392
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