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Anti-depressant and anti-anxiety effects of
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Abstract : Anti-depressant and anti-anxiety effects of Saccharomyces cerevisiae extract and its hydrolyzed
fraction, The purpose of the present study was to examine the effect of Saccharomyces cerevisiae extract
(SCE) and its hydrolyzed fraction (SCE-40) on depression and anxiety-related behaviors in mice. Actions of
SCE and SCE-40 on serotonin, norepinephrine and GABAergic systems in the rat cerebral cortex membranes
were also examined. SCE and SCE-40 significantly reduced the immobility time in the forced swimming and
tail suspension test in mice, Duration time of the open arms in the elevated plus maze test was significantly
increased in the SCE and SCE-40-treated groups, compared with the saline-treated control group, SCE and
its fraction SCE-40  significantly inhibited serotonin and norepinephrine transporter and GABA receptor
binding, compared to the saline-treated group. In addition, serotonin and norepinephrine reuptake were
significantly suppressed by SCE and SCE-40, These results demonstrate that SCE and SCE-40 produce
anti-depressant and anti-anxiety effects through enhancing central serotonin, norepinephrine and GABAergic
transmissions, These results suggest that SCE and SCE-40 as functional food might prove to be an effective

antidepressant and anti-anxiety agent.
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: A% (Saccharomyces cerevisiae)= Aol T3]3t Generally Recognized As Safe(GRAS)F 2.8 Q1A F B,
T R FFE ANF A, AR, 75 22 €7 A FFE g3 EHL el BaHo] 9log,
R &2 (Saccharomyces cerevisiae extract: SCE)¥} 1 #3|(SCE-40)0] $&F3 HolZdM e g3} eA
gelstazt o A& AABIAT. A5 AR R SCEY 92 AFHE S| 93 SCEE 0, 1, 10,
100mg/kgd] 52 €4 ICR AF A 2537 AFEAZ T A5G A Hforced swimming test; FST)ojjA] €]
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, FEgh] EH7} J&S FAlEtHen, AR FEE(SCE)F 1 2E(SCE-40)0] ¢hAd AAXNFLZA &8
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ek, wEtA, +&5& AR YA olEE

&5 79 A A R A 7Y 10%7} ARAGEAE AAE ATe FEE Folstet,
1%-g 2w glon, HZ FHEC] FHHL ok A dollA AR EE F8 352 SEEE A
[4l. o] 7l v 7|Re] Folus F4E A F-EA (TCAs), DA AZEY AEFF JAA
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2 oAl AFFEE FaAT|AL, HE B AE HA4Y g9-&A(Atypicals)Zt gith. AEH AZEY
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59 AAde o AL 3lg F Yoy, A MeEE FER 4A glo17), =AE0A A9
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241 £9 Jt4 288 SCE 3 SCE-402]
serotonin transporter (SERT), norepinephrine
transporter(NET), GABA of chst Zisia ZHH.

AlgFH]

WA e] i 9] AS Hajste] 100) G ¥4 E &
Zol(S0mM Tris, 120mM NaCl, SmM KCl, pH7.4)°]
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SCE % SCE-409} SERT of tigt Zghal 24
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A wek & 1nM [5H]paroxetine 1004 o] =83
0.5m o2 25TollA 1AIRE Bk wigatglnt. & 2%
FL 23 APRTG 5y FRFEE FA3)
E AEBeE SCE 2 SCE40 tial 44 g3z
104M paroxetines Fa3}4rh. wioko] Eubd,
cell harvesterZ A3}, 0.05% polyethyleneimine
o njg] &4 ¥ GF/C oJ3}A|(Whatman, England)
g 53l 2 oAPAA - ZSAAY d3A
= A 4mi o) 271 SEdo g 33 o FAIG o
2 liquid scintillation vialdll &7 @3ttt A#=|7}

S0} 9 viale 0.5m oD LZo] HA F 2m ]
counting cocktailg 713ttt oJFA|o ol e
HWAFs-2 liquid scintillation counter(Packard, Tr-3500)
2 A8 99 RS Lowry {1619
o2 3¢,

A2 7H851E SCE 9 SCE-409) NETO| it gk 24
A% ¥ PHiparoxetine?] 752 $AFBHE 0.7nM
[HlnisoxetineZ AR5} H]E0|4 AgtellE= 104M
desipramine& AFg-3}Sit}. SCE & SCE-40, &5,
AEo BES W 4ColN 2082 A wjg ¥
0.70M PHlnisoxetine & 93 4C oAl 3417 EF uj
sttt & &3 250MZE 3T

AT 7HBEE SCE U SCE-402] GABA Z¥AE
AE e [3H]paroxetin62] A29l AR 15nM
PHIGABAE AMB3lE B|Sold ZARde 1mM
GABAE A1£3}93th, SCE @ SCE-40, 958 AX
ot RS W1 37Co)A 1087 A Y% F 15nM
[BHIGABAS ¥ 37ColA 308 &< vldstqict.
Z {3 50042 39},

2.4 2 Serotonin(5-hydroxytryptamine: 5-HT),

norepinephrine uptake A

L]_E__Z‘,__H]
4 WME BTty dd oA Feste 100 &
o) Wzg 92H(50mM Tris, 120mM NaCl, 5mM

KCl, pH7.4)9 Y31, Teflon glass 3712 &}
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& g ZolFa, AAE T 108 FY 45
d-g ol U oA U Eelstit. AREL
Weln % wlel 94 Belold B 43Ae mo
4, 20,000 x goll A 2087 YA EelEnt A4
& #2 1 synaptosome F2 olFe] PIEE=
o} 20 2HE 20049 uptake FEH(127mM NaCl,
5mM KCl, 1.3mM NaH,POq, 1.2mM MgSOs, 2,5mM
CaCl,, 15mM HEPES acid, 10 mM glucose, pH7.4)

-

12

i)



&2 £FE2 SCE ¥ 1 8 SCE-409 & 28 ¥ & B2 51t 247
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Serctonin uptake 7%

SCE @ SCE-402 504, 9459 2504, synaptosome
FE 1004(0.2mg protein)E& ¥l 37C oA 1087t
A ¥l & 15nM PHIS-HT 1004 YT 37C oA 58
B2 i QiTt. HSo|d ¥hE Al HelE 104M
fluoxciine® AH83HTh. o] Aol CElsHTo] &
ol ddg 2oy Zd Yo R uptake HE
ZA& 2] Y3l 1 #M nomifensine, 0.1 M nisoxetine
H7Yst ek, uptake WS 2 AR 2mi o] 2}
7te =d e Jlete] 28AZH M, cell harvester
ARE3e]) 0.1% polyethyleneimineo] w|2] @H
% GF/C &3}#)(Whatman, England)& 53} <4
A Zt AFtAE oA 2w AL g
2 33] ¢ M3 th2 scintillation viald] 74 B3

233900,

o

nou

Norepinephrine uptake 7%

PHIS-HTS] B9k fAth 1nM PHINES AHg-3hL
H|E0]4 HkgoE 104M desipramined AMEEFSY
th. Synaptosome 3,5mg protein/ml 2 3}t

A3 one-way ANOVAE o|83te] B39,
Newman-Keuls Multiple Comparison TestE post-hoc
test2 o}-&-3} it}

3.1 SCES| B9 &7 HH

.

SCEY] 71 &9-¢ FFHE AA}Y] HAste el
drol] =<1 SCEE 0, 1, 10, 100mg/kgd) EEZ 25

B ATE Fo8ln FSTE AAZ AF, SCE
10mg/kg?} 100mg/kgS Fo W& AF M Az 4
Gt Tt )2 (Omg/kg)? Hluate HF
Azko] FrejatAl AaHArhFig. 1.
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Figure 1, Effects of SCE given orally for 2 weeks on
duration of immobility of mice in the forced
swimming test, Mice were administered orally
with SCE for 2 weeks, Data were expressed as
mean* SEM. ***: P<0.001
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Figure 2, Effects of SCE given orally for 2 weeks on
duration of immobility in tail suspension test in
mice, Data were expressed as meantSEM,
* P<0.05
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SCEQ] 13] Fod] 93t &t EAE AR
o] SCE % 0, 1, 10, 100mg/kgS A8 147+ Ao
Eof3la EPME AAE A 100mg/kge] SCEE
Fofure M olA A gyt Foihe gz
3 v wste TG mFEE Alke] sl F
7AEAcHFig. 3).

T3, SCES] A7) gE¢ ARE HAAS]
SCEY] £% 0, 1, 10, 100mg/kgS 25 2 Fofaln
EPMS A3 A3} 100mg/kge] SCEE Fof e
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__ 40~
q(.; *k
2 _
E 304
<
<
o 20
g T
[~
qé 10
I 1
0 1 10 100
SCE (mg/kg)

Figure 3. Acute effects of SCE on time spent in the open
arms by mice in the elevated plus—maze test,
Mice were administered orally with SCE thr
before test, Data were expressed as meanz
SEM. **: P<0,01
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Figure 4, Eifects of SCE on time spent in the open arms
by mice in the elevated plus—maze test. Mice
were administered orally with SCE for 2 weeks,
Data were expressed as meantSEM, *: P<0.05
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P58t At JeRd SCEQ a-9-&3% FEQt
F7e] 7| AL gporetiat SCE @ SCE-409] SERTS}
NETS| thg 2¥ee 743 An). SCE 3 1 &2
SCE-40(1mg/ml)& WA] tfx] A AFeFE A
PHlparoxetine®} [Hl nisoxetine®] ZAg-& 74zt oF
25%, ¢k 50% A3t

=4
o0
1

I PHiparoxetine
[PH]nisoxetine

oed
L=

Radioligand
?

% Inhibition of
Specific Binding of

SCE SCE-40

Figure 5. Effects of SCE and its fractions SCE-40 on the
specific binding of [*Hlparoxetine and [*Hlnisoxetine
in the rat cerebral cortex membranes, Data
were expressed as meant SEM.
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SCE @ 71 83 SCE-409] 3HEet iiJH 713E o
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(Fig. 06).
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Figure 6, Effects of SCE and its fractions SCE-40 on the
specific binding of [3H]GABA in the rat cerebral

cortex membranes, Data were expressed as
mean+ SEM,

323 SCE Y SCE-402] serotonin (5-hydroxytryptamine:
5-HT)Z} norepinephrine(NE)2| uptakeo!| cHat
a3 HE

B o7 o)4] sCE9} I #E ¢l SCE-40°] SERTS} NET

A3t 2t 2o dEslel, 94 il 5

2l synaptosome FE-o|A] SERTE &3l uptakeE=
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I A AgE 54 2ot dATE el

SCE9} 11 #3) SCE-402 MZEY AES oA &3

(SSRI: Serotonin Reuptake Inhibitor) ¥ =2 of 3]
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Figure 7, Effects of SCE and its fractions SCE-40 on
synaptosomal uptake of [3HINE, [3H]5-HT in
rat cerebral cortex synaptosomal membranes,
Data were expressed as mean*SEM,
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The Fof uhe gi2T(0mg/kg)el wls] FFAITte]
A Eof 5&—?*% 2t dEs Bed 358
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o] AEF(reuptake) JAIEE 7HE it
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[11 Ashton, H, (1984). Benzodiazepine withdrawal:
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