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ABSTRACT

Objectives : Chronic mild stress (CMS) model is currently recognized as a better animal model of depression,
The purpose of this study was to investigate the antidepressant—like effects of the Nelumbo nucifera leave
extract using CMS model,

Methods : The antidepressant—like effects of Nelumbo nucifera leaves extract was determined by using animal
models of depression, Male ICR mice were divided into four groups: saline—treated normal, without CMS;
saline—treated stress control; CMS+ Imipramine(20mg/kg): CMS+Nelumbo nucifera leaves extract(200mg/kg). All
mice except the normal group exposed an unpredicted sequence of chronic mild stressors for 5 weeks. The
behavior of mice were detected by sucrose preference test, forced swim test and tail suspension test, Then
concentration of corticosterone in serum was detected by enzyme immunoassay.

Results : Nelumbo nucifera leaves extract administration by daily gavage from the 3rd week exhibited an
antidepressant—like effect on CMS—induced depression in mice, Nelumbo nucifera leaves 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.
Conclusions : Chronic mild stress can affect mouse behavior and corticosterone level and cause depression, The
present experiments not only further confirm the antidepressant—like effects of Nelumbo nucifera leaves extract
in the sucrose preference test, forced swimming test and tail suspension test, but also the improving effects of
Nelumbo nucifera leaves extract on the depression—like symptoms in the CMS model., Nelumbo nucifera leaves
extract has the antagonism on CMS and produce antidepressive effects,

Key words . Antidepressant, Nelumbo nucifera, Chronic mild stress, Forced swimming test, Tail suspension
test, Sucrose preference test
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T FEoo) AMSH NLEQF A %21 Imipramine AjE]
Ald4=o] 200 mg/kg® 20 mg/kg? §FOE =o mjd &
A 09:000 357 ATFo] A ﬁka Fol glo] 2E7
A0t FE= 22 5Y8 S5 A EeE F4ES st
ot FEdE2FQ Imipramine Al7nE =R HZot
(St. Louis Mo)9| Al&F& AHEsI3IT

3) Chronic mild stress (CMS) 2hH

Chronic mild stress =22 1984 Willnero] 23] A
otel Al mdla B A3 AL Willnerd AHpHL ox
#7ste] At APEE TRl AEFAE B ®
= "ol v, E vy & 9l B AA|, Yol wE F Hol
Az, 7t - ozt 719 9H, 18 AR, AR AR 1€
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(Table 1). CMS= ¥ 55 &% JPstaon, G2 A
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T 3R CMS ¥ %E F9E 39 stckFig. 1. ¥
FTES AA oE FFY 2EHAT AXNEA A5 T S+ ¢l
Aot A2 AEH AV FEEe Jod JEE 0 E
g2 ARSACA AN S, A AT FAF Ad Hol,
= dhg olQol= E Yol AREA 35 skt
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Table 1. Chronic mild stress regime.

Week
Week 1 Week 2 Week 3 Week 4 Week 5
Sunday WFD(24hr)  WFD(24hr)  WFD(24hr) WFD(24hr) WFD(24hr)

Day

SC (9hr) CT (24hr) SC (24hr) CT (24hr)  SC (24hr)

Monday Ol (12h1) RAF (3hr) EWB (3hr) RAF (3hr) EWB (3hr)
OI (12hr) QI (12hr) 0.1 (12hr)  OI (12hr)

CH (24hr) CH (24hr) WC (24hr)  WC (24hr) CH (24hr)

Tuesday

CT (16hr) CT(16hr) FD (16hr) WD (16hr)  CT(16hr)

SC (24hr)
WC (24hr) CH (24hr) WC (24hr)

Wednesday ~ WC (24hr) RAF (3hr)
WD (16hr) CT(16hr) FD (16hr)

QI (12hr)
SC (24hr) CH (24hr) CH (24hr)  S.C (24hr) SC (24b)
Thursday . ) RAF (3hr)

FST(5min) CT (9hr) CT (9hr) FST(5min)

QI (12hr)
Frid CT (24hr) SC (24hr) CT (24hr) CT (24hr)  CT (24hr)
PV OH (4hr)  FD (16h)  FST (5min) CH (24h) CH (24hn)
Saturday WC (9hr) WC (9hr) WC (9hr) WC (9hr) WC (9hr)

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 lllumination; FST, Forced
Swim Test.
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Fig. 1. The outline of design for chronic mild stress and behavior test.
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5) ZA4-SGAS(Forced swimming test, FST)
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6) J12|0HE7| (Tail suspension test, TST)

wmudy] APL Steru 59 WAL ol g3t} AY
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0.7g, NLE EoJ# 32,9 + 0.8g, Imipramine Foj< 31.9
+ 1.0g22 EE F9 AFS A8 YEigth 28u
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Table 2. The effect of Nelumbo nucifera leaves extract on the
body weight of mice

Group

Normal Control NLE Imipramine

0 week 32,1+£0.8 325%£0.7 32.9+0.8 31.9%+1.0

1 week 333+1.2 31.9+09 32,0+0,8 31.84+0.9

Body weight(@) 2 week 339409 295+1.2 30.1%£1.3 30.4%12
3 week 34.7+0.8 29.1+£1.5 30.8+09 31.5*1.1

4 week 35.0+1.5 288+0.8 31.2+0.7 328+0.7

5 week 355109 283+0.7 321£1.0 33.5%0.8

2. AFAsE W3}

5§ 24 F shuedl I 9ol dist #¢l A
He AGATE S92 CMS A A week)oHE= zF 1
9 AY Aszol wske A YehliR] godth 55 B9t

o] CMS ¥y % Z+ aFE AT A= ATt vus)
HOES w] o= 24,0%, NLE £+ 11.3%, Imipramine
T 3.4%9 A ATgo|l ZTASHHthFig. 2). HHHEo|
FdHEFY Imipramine T ®Eoi= NLE T+ =
AT gt B2 WA, AEF A w2 g
o Hl3] NLE Fo9 g AT&S 12.6% 3715k AL
sl & % 9.
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Sucrose preference (%)

0 week Sweek

Fig. 2. Sucrose consumption of mice. The sucrose preference test
was carried out before stress (0 week) and 5 weeks after stress
(5 week). Al values given are the mean£SD. "P(0.01, as
compared with the normal group. P{0.05, P{0.01 as compared
with the control group.
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Z(p=0.02), 83%(p=0.002) #&3tAct. AT NLE £
9 BEEAH Al Imipramine £ Bt} 22% © 2

A YebgtHFig. 3).

Immobility time (x)
In

Normal Control Imipramine

Chronic mild stress

Fig. 3. Effect of Nelumbo nucifera leaves extract on the immobility
duration of mice in the forced swimming test. All values are
expressed as mean=®S.D. Immobility durationwas measured for
the last 4 min of the forced swimming test. P{0.05, P{0.01 as
compared with the control group.

4, mEujg7]oA e RE/AdH A7 W3}

NLE Fo & majufg7]ofxe REaide Azt s &
A AIKFig, 4), Aol B3| AEHAT T2 g2
o] REAH A7 84% ol © o A&KHATE wWH
NLE¢} Imipramine Fo#9] F548 A7 Ao
M= S7HFEARE, AEFH AT W2 fj24at s glS
o Z+ZF 97%(p=0.04), 78%(p=0.0002) ZAs}tHct JFAqt
NLE £4#9 E5AE A7+ Imipramine £+ Bt
512 © 44 Yetgth

)
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Chronic mild stress

Fig. 4. Effect of NMelumbo nucifera leaves extract on the immobility
duration of mice in the tail suspension test. All values are
expressed as meanS.D. Immobility duration was measured for
the last 4 min of the tail suspension test. P{0.05, P{0.001 as
compared with the control group.

5. Corticosterone 3= w3}

AEFGA BH T2HQ] Corticosterone?d FeF WHIM= 5
F7He] CMS 8 & AFFES S olgst S5
th(Fig. 5). BT (27.0 ng/mL)3} H|WLeHE o CMS
3 HE=9 corticosterone THFZ WX+ 51.5 ng/ml,
NLE EoF 38.1 ng/mL, Imipramine Fo& 32.1
ng/mLeE2 AEHAR Q3] F7Fetgct, wiH, AEF AR
ko gz BlwsElES W NLE Foj79 corticosterone
2 13.4 ng/mL A4 2 Imipramine £oj# Rt}
corticosterone ZAgFe] W3l= ot
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Normal Control

Chronic mild stress

Fig. 5. Corticosterone level of Stress—associated hormone. The
levels of corticosterone in plasma was determined by enzyme
linked immunoadsorbent assay. Data are means+SD #P(0.01, as
compared with the normal group. P(O 01, P(O 001 as compared
with the control group.
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