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Comparison of Nelumbinis Semen Extract with Hypericum Perforatum
and Fluoxetine in Animal Model of Depression

Jin Woo Lee', Moo Chang Hong', Min Kyu Shin', Hyun Su Bae"**

1. Department of Physiology, College of Oriental Medicine, KyungHee University, 2. Purimed R&D Institute

Clinical evidence suggests that Nelumbinis Semen extracts have antidepressive properties and may offer an
interesting alternative for the treatment of mood disorders. It was the aim of the present study to compare the effects
of Nelumbinis Semen extracts with those of fluoxetine and hypericum perforatum extract in the rat forced swimming
test (FST) and chronic mild stress (CMS), a model of depression. In the FST, p.o. administration of Nelumbinis Semen
extracts (1 mg) induced a statistically significant reduction of immobility. The active behaviors in that test did not reflect
decreased general activity because Nelumbinis Semen extracts failed to alter the locomotor activity of rats, measured
in the open field test. Moreover Nelumbinis Semen extracts was superior to fluoxetine and hypericum perforatum
extract in the incidence of sexual side-effects. These effects of Nelumbinis Semen extracts on the rat behavior is to
be ascribed to increased Cytochrome ¢ oxidase polypeptide Vla-liver, Mitogen-activated protein kinase 1,
Adenylosuccinate synthetase, and Aldehyde dehydrogenase in rat hippocampus.
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1. £2 9 oy

1) S8
A8 A1ZF Al 250-350g Alo]Ql Sprague-DawleyAl 4271 817
£ 4UESEER AIBOTE ittt 522 NEAISAA)

(26x20x13cmjoll Bt vi2)# Ag] AlgsPHA HAT AE# A dt
EA}=(Chronic mild stress, CMS)E 713}1, AEHAE FX)
e EX Ae 2 ZAREAs AI8E SRS sy T
AFSAAL (42x26x18em)oll AFEBIATE. AFEAIANY] HiEoE= 9
B HElE ZAS ZobRL, 4BFuY 2, Ho vAlne A

=
QetilE 23 Hols B8 &

ARLSL 20033 82 1Yol TE A BFUE A}

SIFTH(R12RIAL, Korea)

AR 500gE PRSI AEY( 1mm, No. 18, H4alaAl,
= I

Korea)g &3} Al7]l & ¢k A)AH O1E (desiccator)of| 4] F 48
Az BOF AEBIYL) AEE 150g% sl oHE 1L
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Fig. 1. The ESI-MS spectrum of isoquercetin (left, Fluka) and
isoquercetin (right, Fluka) from Nelumbinis Semen extracts.
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Fig. 2. The pattern of the HPLC chromatogram analyzed at UV
280nm (A, Fluka) and UV 254nm (B, Fluka) for the total alkaloids
extracted from Nelumbinis Semen 80% MeOH
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78 &9 HAHE, hypericum perforatum, fluoxetmeg DH o] &
o oF &, FST 58 ZALE 4Alsid T e ¥ Fo 254
Z-slict

6. AE# 2~ BRI WSHAL
1) N4T AEHA BE= (Chronic Mild Stress, CMS)
“omr/hql Ex Tk %‘4 HA 48417} BOF 1% Abed

Willner5)91 Ae #FLZ ol AT HRe, Willner7t &
iE 1359 AEHA B2 & F9 HAAlS) e EE
xﬂQleP VA 17HA] 2B~ 252 SYolA HEFHLE 5t

i];], /\Egﬂ/\ X—‘X}.}—_—_ 1) E\:”-Fél- 2) Q,%o tl}E]- 3)

o

o1& 11714 i‘éﬁﬂ’““ 1"01 T E FHEH, 139
AEHA AHEO] Table 10 Qg0 Utk

Table 1. Weekly Schedule of Chronic Mild Stress Procedures

Day Wed Fri
Mon | Tues (overday Thurs (overday| Sat | Sun

Time lighting) lighting)

am

00:00

01:00

02500 soiled

8?188 Ca%e el strobo
! deprivation | grouped 45°cage $
0500 | WaEr | hours) | (16 howrs)  |housing|  waler lﬁtg scope

and (17 h lighting

0600 | food ‘ and 4 1%
07:00 de%r{i]vati dggri» nous) | o)
0800| vation (20

0900 | hours) v

. emply !

1000 waler_botile mlstg

1100 (5 hours

pm sirobos

12:00 Cope

1300 I|g|2ung

9 cage fit )

1400 | ] 1oUsh | (7 hours) resiiced

1500 | White SSIE%%% food(2 h)

0| o

16:00| "0 fgning

17:00 @9 h

50 hous) [Bshavior Test]

. water water
19:00 water

Jot] " o g | 5 2] 2
: 9% | on | housing g 45°cage | scope )
200} oy | o6 | e S
2200 hours) @h (7 hous)t O bous
2300
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HZEO BHES MF Ag HAY 38 o) o)
S3} Bo] MpEEl X713 U] 717 S0H2 TRk A4k
A B3 Holz £25) T ARSI
2) NPHHY 2 AFE

Aok 250l ool ThE S 1% AP HATS 5

JBIATE 20417 St 23 Mol E BIESH YElfollA] 1% A E
l A B LEATIAL, = [t 59 87 FHE 718

%91 AGEN E0] Bt Fo é@é}a’ir/}.
3) A BEHA
CMS mlﬂ 747491 Ok ARoll WE EETL Ajo)E Yot

HIAY 9F s} 24
7WeFsHopen ﬁeld)OWA ofEl 7R BES BaBIc Aol
Ol E% NS 75X75X30 em A9 VIEE BRE 4Ajol, v}
ol 15em 7+ 712 AZH SR sET Bokol TElo) L
oA UoH, A BEo| 7IsoleE O THEA vt
(Fig. 3). 7HFAN] ©H% Boll& 15X15X15 Q] AR Ak
Hol oA, delgEo] gl Lvty) A thy|ske &2t
E O18HIT} S8R MUE Alol= ulglgo] 2 A
ZERAL Ol FE WL 30E Fofl Eol GElA T, o €
NEEOE LI wf 7R Z™ Ah% EE351h o] HEA]
ELE 717} EH, 0] & RE] melnx gdsl g
IXLE slojubg wi7kx gl AI{PEE Holsldrt. Surata 79l
ERS BAld 7Hﬁ@oﬂku gzl #EE7) ARk, N

3o

0>4

ZollAe gE2 & 58 S TEEHAUL, I 8¢t Vel BY
gS(locomotion)3}  EHEL  DojA]V|(rearing), EX|AHE
(grooming)& 7| =3It BYEER SF U} 587 S &
HEIE ALBINCE dolxrle & 58 8019 Aga &5 & 3
WHE AA B SE 20l HA —?ﬂ—’? EH 7185, BXEEE
2 YR melg AUEAU U3 £08 B8 12s 858

TR 5% S0t Grhl BEAlol et AIZIOR 7125

112 4 |5
6178910
11112 13|14 |15
16178 11920
21122 12324 |25
S

Fig. 3. Draft of open-field (Sstart box, there is a door between S and 25 area)
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4) E_U]@%(sexual behavior)9] &%

AL BaE oS5 28T ol AAIGIZC 16X16
inch®] £H} } ARNE AFEBI, AL 4] 484)7F Aol A
%8+ ol estradiol benzoate 20ug, 5A17F Fol| progesterone 1
ngS Foiolo] I AF S8 #E8EE ZHEE ik <FE
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dojF il 308 59 undEe Aot ¢4F Y 84
Mol ZEFo E2, &, Ldge 49, 2F7F STELS

st & dgkg Holtk =
(mounting number), AW|A|TAIZ
z

o M

mounting latency), 41213

—_— =~

4>(intromission number), &1A|7} (intromission latency), AFY
34 (ejaculation number), A}EHA|7} (ejaculation number

latency), 3]= A7} (refractory period) 28 FE5I &394

7. ZFE| YA
1) Ag9 &

ZRRE 8ol
D}ZAIA SMA7IAL Al&SHA BintE AETH & 70Tl 23
SISAT.

2) A8 23 2 A3}t (Rehydration)

A8 SEY HolA FETH siuiEs] 40mgE 7M Urea
(Amresco Inc. US.A), 2M Thiourea (Amresco Inc. US.A)),
100mM DTE (Amresco Inc. US.A)), 4% CHAPS (Amresco Inc.
US.A), 40mM Tris (Amresco Inc. USA), 0.002% Bromophenol
Blue dye (Sigma-Aldrich, US.A)E &78F Sample Buffer 60046
of Wi, FA AlFo] 1X DNAsel (Roche Diagnostics
Corporation, US.A), 1X Protease Inhibitor (Protease Inhibitor
Cocktail Set I, Calbiochem, Germany)& A 7}519iT} Sonicator
(Sonopuls, Germany)Z H# A1E% dlviRzg MESIN
Ultrasoner= 1027t 30% CycleZ 20% Power® WrEH0JA] =8
it AA A1§Z Ultracentrifuge (Beckman Instruments Inc.
US.AJollA] 55,000rpm O 2 1A} AXAEBATIL AEHE £
HAEA ZEI5IA

HEH 5ol EFRFE 6B EolA S0uE B F ol F
5uf, Bio-Rad Protein Assay A]@t (Bio-Rad Laboratories, Inc.
US.A) 200ut, EF4F 795u Bl SHTE SR 53%
& Spectrophotometer (DU500, Beckman Instruments Inc.
US.A)E 01E310 595nmollA] E4613L SiulRal thld s
Z 25pg/mE ZETINC} 154g9] ZTE sintzal chids
600402] Sample Bufferol H71SH A|EE FH|SIL Bio-Lyte
Ampolite (Bio-Rad Laboratories, Inc. US.A) 12408 A5} &
JietEtt MA AEE & AL AUEEIVIE ol2EE Vi o

5l gt Belsiirt

Rehydration Tray (Amersham Phamarcia Biotech, Sweden)

o Bgig &Y 600E €, 24 cm@] pH 3-10 Non-linear
Immobilized pH Gradient IPG Strip (Bio-Rad Laboratories, Inc.
USA)S Z7igheo] M7IA oA AZAISEL Mineral Oil
(Drystrip Cover Fluid, Pharmacia Biotech, Sweden )2 Strip&
P& & 24 A7 AR20M BESIH MeSAIZACE
3) OJRIY H7|HE (two-dimensional electrophoresis (2-DE))
Ml IPG Strip2 Multiphor T (Amersham Phamarcia
Biotech, Uppsala, Sweden)Z 0| £3}d 100VollA] 14]7}, 300Vol
Al 1A17E, 600VollA] 1AIZE 1000Vl A 1A]17F 2000VollA] 1A]17H
3000VollA] 22A17F X218t &%3) (Isoelectric Focusing : IEF)
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AlZict. IEFZ0) IPG Strip& 3.6g2] Urea, 2% SDS, 5 M Tris 2
ml, 50% glycerol 4 mf, 25% Acrylamide 1 m¢, 200 mM TBP 250
w7t sted 54 dsdof AMe5k] wrk7|(Twist Shaker
TW3, Finepcr, KOREA)ollA] 1.5 SpeedZ 20837} SZ3}
(Equilibration)A]ZiT1.

Acrylamide (Amresco Inc. Ohio, U.S.A) 200m¢, 1.5M Tris-HCl
(pH 8.8) 150m, &7 237m¢, 10% SDS (Amresco Inc. Ohio,
USA) 6mi, 10% APS (Amresco Inc. Ohio, USA) 6m{, 10% TEMED
(Amresco Inc. Ohio, USA) 6m{Z E=316ld Gel Caster (Ettan
DALT six Electrophoresis Unit Gel Caster, Amersham Phamarcia
Biotech, Uppsala, Sweden)o] FEBiL 16A]7F WA]sl 629
10% Homogeneous Gel (24cmx24cmx1.5m)S A 2+51%4

E23571 2yt IPG StripS 2% Homogeneous Gel®]oll
EmbeddingA]7]1L 0.5% Agarose, 0.001% Bromophenol Blue
dye7} B+3% Agarose &N 2l IPG Stripg Y2 & 50mM
Glycine, 23.8mM Tris, 0.2% SDSolf £54> 4/ & Y% Cathode
Running BufferS #H7I6r 0|APH7] g&7] (Ettan DALT six
Electrophoresis Unit, Amersham Phamarcia Biotech, Uppsala,
Sweden)E 083l H7I1FEE AIYSIA

4) Colloidal Stain (Coomassie G250)

17% Ammonium Sulfate (Amresco Inc. Ohio, US.A), 3%
Phosphoric  Acid (&4}, Korea), 0.1% Coomassie G-250
(Amresco Inc. Ohio, USA), 34% Methanol(TEDIA Company.
Inc. Ohio, US.A), &7 980mio] GelE ¥i W8I} (Green
Sseriker, Sangwoo. KOREA)E ¢} &38l0d 30rpm<] S|HOE 24
AlZF HABIGITE AN E HAGHL SFFE S8 AUk
3Brpm O E W] (&%, KOREA)IA 6417 BAISH & SF7
g TAHFE B 33 ghEsid AASINT

5 ZEEIF ALY Hlw 84
Aol Bt & oAt WFE Bg BUIE e AR
1 ~A (PowerLook 1100, UMAX, Taiwan)g 0188l A
Mgt = TlolE6in
Phamarcia Biotech, Uppsala, Sweden)& AME5HH protein spot
£ YHCE &Folo 74 9 ZEEIE ALE dUrt
6) MALDI-MS 4]

ImageMaster 2D (Amersham Phamarcia Biotech, Uppsala,
Sweden)& o|&3d}0] o[n|A BAE Sl ojm] A Sk
L, GARALE AZE 487 protein spotE Fobd & HE A}
o] effendorf tubeo]] ZZir} 50mMe] Ammonium Bicarbonate
(Sigma-Aldrich, US.A)@} Acetonitrile (Sigma-Aldrich, US.A))
S 322 SRS Y 50uE FolAl 4Tt 208 d20fA BiA]
8 = gel ZZt9] Galo] MAE Zg &gl &% AA Gt
Adrt er=sl7] 9ok 50u409]  Acetonitrile (Sigma-Aldrich,
USA)E Ti5kL 587 A2oA YAISIHCE  Acetonitrile
(Sigma-Aldrich, US.A)S FASIIL gelg L&l & 100-400 ng/
ub 9] Trypsin (Promega, Madison, US.A)) & @1l 2040 25mM
Ammonium Bicarbonate (Sigma-Aldrich, US.A)E @2 U} 37T
olA 16 A7 HEWI=E FETWE: BEI=7} H

7 2= ==
=T 8”0——!

o),
=)

ImageMaster 2D (Amersham

o



CIE tube of £7131 gel ZZofl 50 mM Ammonium Bicarbonate
(Sigma-Aldrich, US.A)SQ} 100% Acetonitrile (Sigma-Aldrich,
USA)E  ©HE5ld  a-Cyano-4-Hydroxycinnamic  Acid
(Sigma-Aldrich, USA)7} E8%  50%  Acetonitrile/0.1%
Trifluoroacetic Acid (Sigma-Aldrich, US.A)&} ZF 430 MALDI
HEPIEE FEdd T2 TIE FHo &4 s34 HEl[=
ZZE Y3} §R]I SpeedVac Concentrator (Thermo Savant,
Holbrook, US.A)E 0183510 100 BT &S wi7kR AX Al
th. oA FES HEW|Z=T PerSeptive  Biosystems
MALDI-TOF Voyater DE-STR Mass Spectrometer (Framingham,
US.A)lA loading LI BEOIE ABEZIE A9rt ol
Peptident  (http://www.expasy.org/tools/peptidenthtml) 1L}
MS-Fit (http://prospector.ucsf.edu/ucsthtml4.0/msfithtm) 3}
L2 tlo[EHlo|l A8 Husle] TIZEEE AT

8) EAEA

=
BIYSS AL U Dunnett TS ALFAES 083l 2
Haigich 242

/peptidenthtml) 2 MS-Fit (http:// prospector.ucsf.edu/ucsfhtml
4.0/msfithtm) S| HO[EIHO|AZ Husl] HITERE A

Peptident (http://www.expasy.org/tools

2 3

ZRSSEHAL NS YYAHTRAHOZ 2 HH 2

& AR A% dE9 Wigns dES 1A Ul QU

p=0.020j01 o™, A7) G HE AESH 241 Brlol

4, 79)=2.718, p<0.035]2 LIER} ERhzholl §oIt xjol7}

LiEkart Auzie) Aplg FAECE 245 151

Dunrett t (2-sided)ag 018¢ AIZAE AW FAS Fo379)

FgE AIRlo] BRIl HIE] 13F "7t (Sig. 0.046)9} 2%} B 7}
(Sig. 0.010) 25 FAHUA HUCE (Fig. 4)
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100

if

Fig. 4. Immobility time in the forced swimming test. Immobility
was measured during the first 5 min of swimming. A represent the
immobility time on the first day. B. show the duration of immobility on the 7th day.
Results are expressed as mean+SEM, * 005 compared to control. ™, P<001
compared to control
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2. AAE AEH A gE2XE(Chronic mild sfress, CMS) & s
a7t
1) A= w3l

CMS Az| 9 A9 Fojr Bl njils e Lol
JLAE AEo] ZYHE HA 9Fo sl JUHPRLE
FTE A8 AL Rl = AT R 2T /AT AEA10]
7} eHATA] EUrt [F(4,99)=1.182, P=0.324] CMS XA] 15/ F
Bl CMS A& WA i2 o3 ¥ k2 T Alold RA8lE
%101 [F(4,99)=40.060, P<0.001] 7} LIERI7] A|ZkSlod, ok2 2o
RFQl AI8 57A)[F(4,99)=132.205, P=0324]0ll 7}aH 418} 2lo| &
LIERICY. (Fig. 5, Table 2) CMS M) 20] Qoirl= &8 Alg
wEiA FHRE ASAel7E LIERPIR si et 584 &
AT AMBo| 71E Bol ErIskeE gae AgZamrt UE)
A GEAUTE

450

IS
S
8

Weight (g)

; { CMS Centrol

Nelumbinis Semen

%)
o
=)

Hypencum Perforatum
Fiuoxetine

300

Weeks

Fig. 5. Comparison of body weight among the four groups. Chronic
mild stress caused a significant reduction in weight gain of rats. ™ P<0001 compared
to CMS controt.

Table 2. The Changes of Body Weight

W OWK 1TWK 2WK 3WK 4WK SWK BWK 7WK 8WK SWK

emps V2N 07 3170 G217 350 3210 360 3400 388 3546 3628
%gfrge'n”'s SEM. 26 31 37 46 32 31 27 28 35 43
N5 15 i5 15 15 15 15 12 12 10

Sig.

Mean 3060 3157 3220 3297 329.7 3320 3310 3380 3346 3286
Fluoxetne SEM. 38 35 32 34 37 45 36 60 67 69
N 15 15 15 15 15 15 16 15 14 14

Sig.

Mean 3080 3134 3252 3254 3238 3242 3414 3376 3308 3298
Hyperloim o ey 97 33 35 34 31 31 39 41 37 37
N

Perforatum
25 2% B B A% B B K B A
Sig.
oM Mean 3140 3268 3335 3375 3335 3370 3532 3623 3605 3623
Com?ol SEM 22 38 32 31 383 33 35 36 39 47
20 20 20 20 20 20 2 2 20 2
Sig.

Mean 3086 3646 3796 3084 4026 4228 4320 4348 4494 4522
Control  SEM. 20 38 37 41 54 47 47 47 53 50
N 26 26 26 25 2% % % B % B

S ig ek ok ok ohok ok ok ook ok Hohk

= PX0001 compared to CMS control.
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LorE LAY,
24351 2
SRNEEE DS
(Fig. 6, Table 3) T o
HA 2Tt (Data k) EAH
&3} Hypericum Perforatum

Lzlgol =A4 UERIT

2

9
2497

82

173

‘?‘
FajTollA] ez bl Hlsl Abg

¢ Hypericum Perforatum

Nelumbinis Semen

.4 CMS Control
Control

Fluoxetine

Sucrose(1%) Consumption Ratio

T T T T J
6 7 8 9 10

Weeks
Fig. 6. Intake for 1% sucrose solution measured in rats in a 1h

test from 1400h following 20 h of water and food deprivation. The
values are means£SEM. There was no effect of stress on 1% sucrose intake.

Table 3. Comparison of 1% Sucrose Solution Consumption
Measured in Rats.

G OWK_TWK DWK 3WK AWK BWK WK TWK BWK  9WK

"~ Mean 905 1005 9.19 1011 857 1047 873 937 8.10 993

Nes'g‘r”ng‘n”’s SEM. 071 070 074 080 076 087 128 119 121 0%

N 15 15 15 15 15 15 15 12 12 12

Mean 1097 11.05 10.13 927 795 940 877 650 756 7.3

Fuoxetine SEM. 106 087 079 065 089 097 106 100 106 095

N 15 15 15 15 15 15 15 15 14 14

ooy Mean 1034 959 924 834 83 109 1254 1263 1260 1282

ngmamm SEM 048 075 060 058 052 065 063 099 085 1.23

N 25 95 25 5 25 25 95 95 95 24

Mean 10.83 1038 933 10.13 919 926 805 961 1003 995

Cgm%, SEM 082 058 077 049 052 087 077 086 076 081

N 20 20 20 20 9% 20 20 20 20 ™

Mean 1171 1146 1190 1086 1085 1287 11681322 1266 1241

Control  SEM. 080 114 103 104 079 073 101 071 088 101

N 25 05 5 25 95 95 5 95 5 %5

Intake for 1% sucrose solution measured in rats in a 1h test from 1400h following 20 h
of water and food deprivation. The values are meansSEM. There was no effect of
stress on 1% sucrose intake,

3) MEolir g EFE vl
NetFolA SEE 71K 85
71, oAzl SXIEE s el L
3, BAZYE [F(4,35)=2.771, p=0.042]ollA] 72Tt
74 wAEEdrE B3Es  [F@4,35)=35 p=0321],
[F(4,35)=1.198, p=0.329], LoiA}7) [F(4,35)=0.400, p=0.807]clA]
= »ekzh Kozt LIERUAL etttk

BRFAS o] Hetal Aolg FHHELE BAHBY]
26k Dunnett T3E 0|88} A} ZH Z 7} fluoxetine £ 70]
CMS control 2o} HIal BA1& #E0] 8914 (Sig. 0.005)UA =
71513 214, Controlz¥oll HI3H F2l4(Sig. 0.783)UAE AlolE Lt

0

g B4g B3 /18 a7
ERHAIS 94Tt (Table 4)

Table 4. Open Field Activity of Rats.
Total istance  Start latency

Group {cm) (Sec) Rearing  Grooming
Nelumoinis Mean 10080 1008 52.38 6.00
Semen SEM. 191 244 500 1.20
N 15 15 15 15
Mean 10026 1218 58.12 888 ~
Fluoxetine  SEM. 310 401 549 067
N 15 15 15 15
Hyperioum Mean 10646 1757 5088 588
Perforaumt SEM- 153 598 3B 108
N 25 25 25 25
Mean 10768 10.80 5175 425
CMS Control  SEM. 237 295 409 0.90
N 20 20 20 20
Mean 10216 6.55 55.25 6.88
Control SEM 506 10 484 122
N 25 25 25 25
* PX005 compared to CMS control.
4) | F(sexual behavior)oll D[X]= Hgk
E5% 8714 Zr|¥E, & WHIAILS]lS (mounting number),
WEIAIEAIZ} (mounting latency), 41913]4=(intromission number),
A121A)7} (intromission latency), AFH3]4 (ejaculation number),
AVEAIZY (ejaculation number latency), Z|ZA]ZF (refractory

period)oll thall YelHE 242 LAIGH 21 AFEHE 48} 24
oAl Foldh Aektel xol7t e ATt

AFES 0} SlEA17N) Qlo] Huire] Abolg FAEHCE
245 {8l LSDE 018¢ AIRAFZE
perforatum F0i<%, fluoxetine ol CMS 2T W5 Ho+
of Blgl RYHUE APE)4 a7t GAE e, FEAIR
UAME fluoxetine FJ 7 CMS tHE 0] Fikrol dlal &
oMY A7 Kol BRFULY (Fig. 7, Fig. 8, Table 5)

2, AXSET A AFEEs B 1847l Qo] F

ST FYGUE AOTE LIERAX] 22T

I hypericum

Table 5. Sexual Effects of Antidepressant in Rats.

Nelumbinis . Hypericum CMS
Semen Fluoretine Perforatumt  Control Control

Mounting

NUmber 1950 £ 461 2967467 2463725 2025+364 25294494

Mounting

Latency 1612112 1322041 2262137 235+159 097+043
Intromission

NUTber 1317 £372 2450463 1538518 1063+382 1543+308
Intromission

Latency 723474 218059 1232+518 681279 131+052
MHOTISSION 1374+ 381 2509+ 469 19552501 1106390 1606314
Ejaculation " " "

NUmber 183122 083+040° 100+£042° 075+049" 343:092
Ejaculation

Latency 2125401 2019+447 2296309 2628+209 15122290

Post

Ejaculatory 1722 £579 2194 £ 510" 1732481 2319£446" 767379

Interval

* P(0.05 compared to Control.
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Fig. 7. The number of ejaculation recorded in different groups of
rats. The values are expressed as mean+SEM. * P(005 compared to  Control.
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Post Ejaculatory Interval {Sec)
@

]

Semen Pertoratum

Fig. 8. The postefaculatory interval recorded in different groups of
rats. The values are expressed as meanzSEM. *, P(005 compared to  Control.

CMS Controt

3. ZEEIQHA BY Ay

BRAFELHE &8 & 8F Y oA A& 3 dinfzE 018
gl o]x}al AlgiSEE ImageMaster 2D (Amersham
Phamarcia Biotech, Uppsala, Sweden)Z £431%3c). (Fig. 9-11)

o)
~
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Offt
o

P

Fig. 9. Two-dimensional

- . @', gel pattern of proteins
| '< from the rat hippocampus
.. of control group.

o e R s
[ Lo e “"""“" - i
H T Se ™ Fig. 10. Two-dimensional
7 et gel pattern of proteins
— from the rat hippocampus

of Nelumbinis Semen
group.

Fig. 11. Two-dimensional
gel pattern of proteins
from the rat hippocampus
of Fluoxetine group.
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MOWSE Score7} &2m Ratoll £x16HE Hizle 248
#3} Adenylosuccinate synthetase (Spot 1.), Cytochrome ¢
oxidase polypeptide Vla-liver (Spot 2.), Mitogen-activated
protein kinase 1 (Spot 3.), Aldehyde dehydrogenase class 1.
(Spot 4.) & 47 Spoto] THETON 3] QuiUA S71 wE 24
SFAEL.(Fig. 12-15, Table 7, Table 9, Table 11, Table 13) 05 &
H8Z1 % Cytochrome ¢ oxidase polypeptide Vla-liver (Spot 2.) ,
Mitogen-activated protein kinase 1 (Spot 3.)&= HAMS Foita)
fluoxetine FojTojA] EHF thERIT dHld] S7b6IH e,
Adenylosuccinate synthetase (Spot 1.), Aldehyde dehydrogenase
class 1, (Spot 4)= HAls Fojroils tZ o) vls) 7161
REL} fluoxetine T T = HZET WISl 223193

Table 6. Proteins Identified in the Rat Hippocampus Spot 1.
MOWSE Score  MWw/pl

Protein Name

Adenylosuccinate synthetase, muscle isozyme 121E+04 50255/8.6
DNA primase large subunit 6639 58603/8.6
Long-chain-fatty-acid—-CoA ligase 4 5907 74328/8.3
T-box transcription factor TBX6 5235 58629/9.1
Poliovirus receptor related protein 1 precursor 5142 57065/6.1

Table 7. Detail Comparison of Candidate Protein in spot 1
Mean + SEM

{normal volume) fatlo

Nelumbinis Semen 02070 = 00632 16

Fluoxetine 00317 + 00117 025
Control 01290 = 00403 1

Nelumbinis Semen group

&
£ T
Fluoxetine group
& T {..._‘
Control group
. i}
A T 4

Fig. 12. Detail comparison of Spot 1 in 2-DE gels from rat hippocampus

Table 8. Proteins Identified in the Rat Hippocampus Spot 2.

Protein Name MOWSE Score  MW/pl
Cytochrome ¢ oxidase polypeptide Via-liver 3.145e + 04 12301793
C-Rel proto-oncogene protein 1.044e+ 04 64961/6.1

Rabi1 interacting protein Ript1 4438 £9553/9.2

" Tumor necrosis factor, alpha-induced protein 3 3978 87597/86
DNA-binding protein REX2 3947 76534/6.4

Table 9. Detail Comparison of Candidate Protein in spot 2
Mean £ SEM

(normal volume) Ratio

Nelumbinis Semen 0.1660 = 00632 2.21

Fluoxetine 0.1230 + 00253 164
Control 00750 * 0.0155 1
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Nelumbinis Semen group
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Fluoxetine group
L - 4 <
Controt group
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Fig. 13. Detail comparison of Spot 2 in 2-DE gels from rat hippocampus

Table 10. Proteins Identified in the Rat Hippocampus Spot 3.

I

Protein Name MOWSE Score MW/pl
Mitogen-activated protein kinase 1 23126+ 10 41276/65
Muskelin 5463e+06 84835/59
Fructose-bisphosphate aldolase C 3257e+06 39284/6.7
Osmotic stress protein 94 2.384e+ 06 94383/5.5

Table 11. Detail Comparison of Candidate Protein in spot 3

Mean = SEM

{normal volume) Ratio

Nelumbinis Semen 0.0880 + 0.0260 1.78
Fluoxetine 00117 £ 00472 2.37
Control (0.0493 = 00194 1

Nelumbinis Semen grou

PRS- ——
B

vy

Fluoxetine group

&

< +
Fay
I A
Control group
—r -~ [ H r 1

‘ E% P
T T
Fig. 14. Detail comparison of Spot 3 in 2-DE gels from rat hippocampus

Table 12. Proteins ldentified in the Rat Hippocampus Spot 4.

Protein Name MOWSE Score MW/pl

Aldehyde dehydrogenase 1A1 1046 54450/79
DNA-directed RNA polymerases lli 253 79855/60
Alkaline phosphatase, intestinal 1 precursor 183 58403/56
TNF receptor associated factor 5 70.9 04146/7.7

Nelumbinis Semen group
< » Lo g
F\U(;xetme group
4 < s < -
Control group
L% )

1 *

Fig. 15. Detail comparison of Spot 4 in 2-DE gels from rat hippocampus
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Table 13. Detail Comparison of Candidate Protein in spot 4
Mean + SEM

(normal volume) Ratio
Nelumbinis Semen 0.1720 = 0.0370 119
Fluoxetine 00317 + 00117 063
Control 01440 + 00145 1
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ol L, B, Bt PRE 7 '6@ 5
= ol Ele IR Ak SAE,
753'5}01 2| A~42&0]| £ (Morris water maze)E O]
ARG 23 dXle BoTo] dEde £
Struggling timeoll Qlo] FYHU= E7HE HA
oA HAC}. (Data 44

HAEE EMol &8 thadd 445 AF (Nelumbo
nucifera Gaertn) 9] &8 SXE AAS AOE, Hulrt Hk
SHL (LB ALt BRoE 017} mE EREAI7IY,
RS EOIE Bl RIMAITIH BEOE S017) wilf LHEAI7]
37t ol AA 55 § B, 78 B8 vist & B0l
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25 5% Zeo] /MLFUrt” ol £ Tail suspension, 237
FHUA 2 dAIeY, 72, Hgr] B 48 2L A= F

S o

FESE TS YHolH, BE AEAA UIEAS &
Zulgh ZE0) RIEAHOl AEHAE o8 wolrt? @
S At Hiel o] e gAY #ig) ke digsls
A=l NS A&E 49 FHE 4 AQEE, 2
= B9 B Aee Fu AAFdEAs drist 259
BAQl AEHAE F= CMSE UF 0|83l 972 1dsH
O ZRRG A SEE ZHE 2ol wikts S8 2y
fEe FETIE Yot ZAREHAIAME
(swimming), 7] 2Z7](climbing), FE&E(immobility)9]
B AlE BFBL 01 FES A3 89 FxE

Sh=tl ER6HA o188t REE0I8 SE0] Eoll miAAl
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T 04 2 ATAE2 CMS
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Ehdiria EEE]Mﬂ WA @R e Be Se8x S
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ol CMS &9 —?—%éoﬂ cish Al SIS A 57 € 4 gith
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Eﬂﬂb ZI0E HolLL AE £ ZAollAg 2ol CMSHE
Hich £2 ZHE HolX] ol U8 Yo B dFE
Rgolct. |
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matrix-assisted laser desorption-ionization mass spectrometry
(MALDI- MS)
(ESI-MS) &

W& electrospray ionization mass spectrometry
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