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Abstract

Depression is the most common mental disorder which has characteristics of low
mood, sadness and insomnia. Many medicines have been used for treatment of
depression including antidepressant drugs and medicinal plants. Piperine is an alkaloid in
the fruits of black pepper, lone pepper and other piper species and previous studies
showed that piperine exhibited antidepressant effect. The aim of this study was to -
investicate antidepressant-like effects of piperine in mice and its possible mechanism.
Reserpine (0.1 me/ke) was used as depressive inducer and mice were given fluoxetine (10
mg/kg) or piperine intraperitoneally at various doses ranging from 5, 10 and 20 megrke
after piperine administration for 2 weeks. Mice were forced to swim for 6 minutes before
study commencing and after 2-week of piperine administration. Cyclic AMP response
element binding protein (CREB) and phosphor CREB protein expression and dopamine
level in the mouse brains were determined by Western blot technique and high
performance liquid chromatography (HPLQ), respectively. The result showed that piperine
reduced immobility time as well as fluoxetine and this effect of piperine was dose-
independence. Unfortunately, CREB and phosphor CREB protein expression was not
exhibited in all groups of mice. This error might be involved with failures in the process
of Western blot technique. However, reserpine, fluoxetine and all doses of piperine
significant decreased dopamine level in the mouse brains. The results sugeested that
piperine showed antidepressant effect and the effect might be involved with a
mechanism which is related to dopamine as fluoxetine does. Further study will need to

investigate other possible mechanisms of piperine which lead to antidepressant-like
effect.

Keywords : piperine, dopamine, depression, forced swimming test, CREB, phosphor CREB
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a']'iaBﬁ”lEJﬁﬁﬂfi']”.liﬂi)l’luﬁﬁﬂﬂﬂﬁuuﬂdﬁﬁULﬂ%BQﬁLUﬂIG\iIﬂIGlﬁLW@% (microplate

spectrophotometer) Wirrnnamianalusiuld standard curve Mnlusunasgusayi
Western blot (immunoblotting)

nsuanlushuaig 12% SDS polyacrylamide gel electrophoresis (SDS-PAGE) uay
immunoblotting  feieufvsiiarnzwizaaiufiu ot samples  ludviv lasdmiunan
WsAulunauiu elelctrophoresis marker wanivheslufiliideaiteaanalassadnalusiy
ntithfegeindauudaly vimsuenlusiuliananig 12% SDS-PAGE wavdalusiuignuon
rmum‘munimanahuuumu polyvinylidine fluoride (PVDF) vy PVDF wlﬁlﬂttﬂumsauma
59 albumin ey non-specific binding uiilunaaauluivtediiil polyclonal antibody 7
fAnuanizianzeeiu CREB protein 8n31du 1:1,000 %58 phospho CREB protein dn1d
1:1,000 figemqil 4°C $1fu ntiui PYDF Waheasaranetivvloidmivandunm 3
ads uaziluugly horseradish  peroxidase-conjugated secondary antibodies 8n37du 1:
5,000 {Wuwan 2 Falug antadean 3 ads wanwmassduTUsIUSEans SuperSignal” West Pico
Chemiluminescence Substrate (Bio-Rad Laboratories, Inc. California, USA) wagUunnuau
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| P oa a = = ey € a
Tsiulavuuduidy Yiuralusduonuaviivsingluwiuiiaugnitsisilagldlusunsy
= ® i . " .
ABLTILNDS Image LabTM " software (Bio-Rad Laboratories, Inc. California, USA)

nsiaUsinuuasarsaaUssam dopamine Tuausivasdninaass lauly high performance
liquid chromatography (HPLC)

yEanniaiedunimaany forced swimming test vy ndngnibidsdindionisisne
(neck dislocation) mnuzuaum‘umwwmén 3 ﬁdgnﬁﬂﬂﬁqmiﬁu (homogenize) 571NV 0.2 M
perchloric acid (HClO,) by Taeld homogenizer &fildnnnisiuvia homogenate gninly
centrifuge A7 12,000 rpm gampil 4°C Wlutran 10 i ntfutidau superatant U
AsB3EAL PVDF membranes 9119 0.22 luaseu thiaviludauiinmuuesansdouszam dopamine
neld high-performance  liquid chromatography with ultraviolet detection (HPLC-UV)
Verticep™ BDS C18 reversed phase column (250 mm x 4.6 mm I.D. 5 pm) with pre-
column (20 x 4.6 mm 1.0.)] @m$u mobile phase w83 HPLC laun phosphate buffer i
Usenause 50 mM NaH,PO, way 0.2 mM Na,FDTA (97%) uav 3% methanol lasdl pH
Uszunas 4.0 3asinasiva (flow rate) Wiy 1 flad@ns/Ani U31105989 superatant Ue3auesi
sz 20 lalasdans aruenaduildlunisnsrana dopamine  #e 280 nm uazuFunw

dopamine Tuanesvsidninaasidiuinn  calibration curve wB3d13aLAY dopamine
UNTFIY

N15ILATISHHANTITNAADY

&, ' o ' o ' o
namsnaassszuaauiuaAtedstanunaIariouraA@ATINGg U (standard error
of mean; SEM) wanisvaaesfilavivamazgnitasiedlaaldatd ANOVA  iilavaaruunnsiig
sywinengu wazvndl p<0.05 axfiadniinnaunndasewinanquegiedidedarignisati
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HAavYY piperine Tuns¥nerosuaiBuadlaeld forced swimming test

Tunyrndnnaulasu reserpine Fadumsimieniliiinesunifad wuimyedn
65U Ruoretine  swspsrldnantunshimdsulmananfisFouiisuiumgunidniildsu
reserpine  LHEA0EWWIY? ma'lun'rsamaq-uammmnﬁ"lmﬂaaulm'uaqm{rmLam-m“lm'aunuma
wyruanlaiu  piperine 5L reserpine Lwim'saﬂaaﬁqna'ﬂhié’n\"{uﬁ'ﬁwmm'iuﬁu'um
piperine (‘iU'fl 1) ﬂmﬂsnmu'luwwuﬂmnﬁlu‘lmu piperine sy M3lESU fluoxtine Sikauiiy
L'Jmlum'ﬂumaau‘tmwamumﬂLanammuaamm yanniinsleiu piperine finavilatlu
ms‘lmﬂamﬂmwawy"vmamwwuw&umwﬂu fluoxetine \eeavz piperine luwuia 20

o

fiadnw/ilaniy Sufiunatlunishindeulmvemyrnidnsgnitisddydisiisuiivunungy
-
AuAu (3Un 1)

uavDs piperine fau3unvas CREB was phospho CREB lusussvesnywiaidn
Y = o
526U CREB Uag phospho CREB Muanseanludusaveayurién uanaduuauinil
dwiinlu@nayszane 43 fladadu (KDa) (3U# 2) nuamsAnulinussduves CREB uaz
£ o 1 | edd Ve ; 1 = | e v
phospho CREB luausayvradnvialunduauay, nauilaiu fluoxetine adaudien, nauilaiu
reserpine 9tALAY, NQUTILATU fluoxetine S reserpine waznguilaiu piperine Sy
reserpine

HAUDY piperine ApsEAUYDIANTABUSEEM dopamine luduavuenyw1ILaN

mslesu reserpine inaansuéiu dopamine Tuansswsmyrnidnegiiivddny ogaals
Annal fluoxetine finaviilifszau dopamine Tuanaswesmvyymidnanaiiuiy MIianatvedseiy
dopamine 'LuauwuaamémaLﬁmﬁm%uwé’amﬂlﬁ'%’u piperine Tnenagdananlituiuanudud
984 piperine ﬁ'm%'umé‘mngﬂﬂfjuﬁlﬁ% reserpine 39U fluoxetine #59 piperine WU
dopamine luausswamyamidnanasagaiidoddgugud
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43 kDa

43402

43 kDa

13KDa

[ gt s’}
Lo
Uaooass? Uneews? CRmes?  TUeEd GiDeeem? — s TEemsaat EEGm  SE———
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o 5 o & 1 © S
X 5 o g < N
('0(\ Q& Q\# "\i‘:ﬂ' Q\Q \Q(qu. Q\? \Q»qu‘ R p X Qo‘-.
R Q R
¥ LRI,
- Dy
L7 )
b4 Dl L
v .
S g Rt S LT R R e SRR wecoan) cowEEmyp GEUnED
o & o i A & e
o™ © Sl e D e o ¥ ¢ o
R QN ™

iﬂw 2 wauldsiuszau CREB uaz phospho CREB (p-CREB) wmuunimana 43 kDa 310
auamw'maniﬂma immunoblotting. Res ﬂavum'\“mnnﬂuﬂmu reserpine, Flx mvm‘wm
Lanﬂauwlﬂiu fluoxetine, Flx+Res ﬂawmatannamlmu fluoxetine 2NV reserpine, PIPS
ﬂaﬂu‘unmﬂnauwlmu piperine 5 fadnsu/nlandy, PIP5+Res ﬂawu‘unmnnauwlm‘iu piperine
5 uaaﬂm/rﬁ,aniu J2unu reserpine, PIP10 ﬂawum?mnnawlmu piperine 10 Hadn3y/
ilan3y, PIP10+Res ﬂawumuamamlmu piperine 10 fiaan3w/Alansy 3NV reserpine,

PIP20 ﬂmﬁumuanﬂanﬁlmu piperine 20 fadn3u/flansy, PIP20+Res ﬁawummannalmlmu
piperine 20 fiadndu/Alandu 39U reserpine

M15197 1 58duree dopamine Tuauommywrudn annsAnwilagld hish performance liquid
chromatography (HPLC) (N = 3)

WYUIAUAN 5¥AUUBe dopamine
(lulasniu/nIuvasdung)
NEUAUAL 0.76 + 0.13*
ﬂfiuﬁlﬁ‘?u reserpine 0.32 + 0.06*
nquiilasy fluoxetine 0.19 + 0.02%
nguitld3u fluoxetine $ufiU reserpine 0.24 + 0.04%
ﬂfjuﬁlﬁ%’u piperine 5 fiaan3u/Alan3y 0.26 + 0.00%
nauldTy piperine 5 fiadinu/ilansy iy reserpine 0.31 + 0.08*
nauilléi3u piperine 10 fiadnu/Alandy 0.41 + 0.11%
naiuﬁlﬁ%’u piperine 10 Hadnu/Alanii :unv reserpine 0.23 + 0.20%
nauilléisu piperine 20 fiadns/flansy 0.3 + 0.07
nduﬁ‘lﬁ%’u piperine 20 fiadn3u/Alaniu M reserpine 0.27 + 0.07*

=t [ ¥ o 1 = % =i ol ar 1
WINBWN Han1sanwnanidumnast AIULUEILUUNR G, p<0.05 Lﬂ'iEJ'UL'ﬂEJUﬂUﬂQNﬂ'lUF}lI
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afUTeuazaUNan1sAnen

mMsfnidunsdnuinandiviuiiwaves piperine  Afinansanensuaiduailuny
Enuasnalnfienaioadeaiunadingn InuanisAnyinisanatsutifuiaitiaeiy forced
swimming  test WUl reserpine i‘mav’i'flﬁnaﬂumshjmz‘-'iaulwmam%mLém'ﬁuﬁu Uufie
reserpine  irawitisnibitinonsuaiduairlunyrrudntd nsieesuduAiIIINNsaTy
reserpine um’lmmUu&ﬁlﬁﬁa’lﬂﬂ’uiﬂﬂm (Bolandghamat et al., 2011; Dhingra and Valecha,
2007; Dhir et al, 2011) dwm3unslasyu fluoxetine Fadusr¥nuensuaiduadiildedi
WHIWANEWI UL reserpine a\:maamwa'ﬂumﬂmﬂaau‘lmwawgwﬂLaﬂuu aguaelain
fluoxetine Siqnsannsiinansueifaasiann reserpine lnsgudues fluoxetine Tun1sanensunl
Fuatuansliinlunaisnstnumaludninaafilésu reserpine (Wang et al, 2013) Wio
Laild reserpine 11nau (Machado et al, 2012; Mutlu et al., 2012;) na'Lun'ﬁammsmmmaum
Fuadmieninlag reserpine an‘uunumﬂmu piperine Wuiy udidriin1sAnufisteuna
YDINTAND1TUMTULATIVEN piperine ﬂmmmu (Li et al., 2007; Wattanathorn et al., 2008) W
nansAnudinaiatuludnineaedililésu reserpine TumsmilonihlfifaesuaiFuadin
Apu nsAnEtsadunsAnuinsniuanenaves piperine lunmsanansualduiainnn reserpine
Feusvananmilunsanonsuaiduaivas piperine Indtdsaiu fluoxetine lnslavnguungs

osueianas IR dunnaugrangUsEms yillannadanaruioartiesiunisanasves
Tusiu CReB luavas 'Lutzjﬂaaﬁﬁaﬁ:ufﬁ%um%fwmiwﬁwﬁmm CREB anas (Ren et al, 2011;
Yuan et al, 2010) ‘uanmmﬁlnﬁm’iwmaaaﬁmmﬁmﬁﬂﬁtﬁmmsurﬁ%’mm%ﬂ CREB Tuauaiiszau
aﬂmwunu (Lipina et al,, 2013 Qi et al,, 2009) mumﬂwmm&ua‘lunfmnmmiumfcimﬁmamm'lﬂ
Fmsiiusedu CREB dannstfinseiiuvea CREB way phospho CREB luaua&mawaanquﬁlunﬁ
Snwvessnansunidnei Aifldluiogiu Tnsiinsssauimavosnsiilysiudanaandsein
6%y fluoxetine Wiwadauoeaing1ae (Choi et al, 2012; Zusso et al, 2008) Faulddalu
Sninaaadilasuanuasonouiansuaidaii (Qi et al, 2008; Wang et al, 2006) @ w3y
msdnuinulivinliiianisuansennues CREB waw phospho CREB luauasasdninaasmn
nduudlunquarvan Saduldliiuinamufinnaralunszuiunsinuilagds immunoblotting
w30 antibody Fil¥liamnsaoenqmold

sefuLas dopamine  Tuaypsiidiuneitestunisiinotsualua lnon1sanadues
dopamine wu'l,uawmﬂaaemmumm’lmnmmiumeﬂmﬂﬂ (Dremencov et al., 2005; Yadid et
al, 2001) nsAidnInaassldsu reserpine "Lum'iﬁﬂmuumaamvmfuaa doparnine Tuaies Jaua
Msnaansinddenadasfuratensinuiiseuin reserpine dadiuasimiisnivbiia
ansuniFuAd @nnsnanseRuves dopamine lulwaduseam (Beskid et al., 1992; Ofori et al,
1986) ama‘l‘inmunwwawwmam’lwn'ﬁﬂnmumﬂlmuuav‘lﬁlmum.n"' hlnineasu
Furdlay reserpine 103y fluoxetine ‘Naanqﬂﬁﬂ‘um serotonin transporter  ¥lWsuiy
dopamine anaaguiy meanasludnunsdindnifntusuientumsinuiouhiiissai
m'iEJUEN serotonin transporter uﬂaaﬂiuﬂ‘u dopamine Tugesd striatum V9IdRINAan
(Morelli et al,, 2011) LLa“m'iEJUEN serotonin  transporter Sinaiilvitin downregulation ¥84
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doparninergic neuron luaissdIu substantia nigra vasdninaaas (MacGillivray et al, 2011) Tu
nsAnublandliiiuin piperine inliiAaualndidsaiu fluoxetine Tunisamensuaiduainves
Fninaassnnmismaaaulaoly forced swimming test waransraAuval dopamine Tuanaas
Ginnassidfuiarildsunismisnihianesucifmailay reserpine Jseradululdiinaln
wilid iy piperine  lumsanensuaifinaifenrsvily dopamine  luanetanaudwiduafy

fluoxetine
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!@ Antidepressant-Like Effects of Piperine in Mouse

Narttaya Chalwiang’, Thanasak Teaktong

Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok 65000,
Thailand
E-mail: chaiwiang.nart@gmail.com

Depression is the most common mental disorder which has characteristics of low mood, sadness and insomnia. The
World Health Organization ranks depression at the top of the list in terms of disease burden in 2030. Many medicines
have been used for treatment of depression including antidepressant-drugs and medicinal plants. Piperine is an alkaloid
in the fruits of black pepper, long pepper and other piper species ard previous studies showed that piperine exhibited
antidepressant effect. The aim of this study was to investigate antidepressant-like effects of piperine in mice using
forced swim test and western blot. Reserpine (0.1 mg/kg body weight) was used as depressive inducer and mice were
given piperine intraperitoneally at various doses ranging from 5, 10 and 20 mg/kg body weight after piperine
administration for 2 weeks. Mice were forced to swim for 6 min before study commencing and after 2-week of piperine
administration. Expression of cAMP response element binding (CREB) protein, a transeription factor involved with
neurogenesis, in the mouse brains was determined by Western blot technique. The result showed that piperine reduced
immobility time in dose-dependent manner and the highest dose (20 mg/kg) produced antidepressive effect as well as
fluoxetine. In reserpine-induce depression mice, all dose of piperine exhibited the same effect as fluoxetine in mobility
time. Piperine produced increases of CREB protein expression in brains of treated and untreated piperine mice. The
results suggested that piperine showed antidepressant effect and the effect might be involved with upregulation of

CREB protein. Further study will need to investigate other possible mechanisms of piperine which lead to
antidepressant-like effect.

Keywords: Depression, Piperine, Forced swimming test, Western blot

In Vivo Evaluation of the Analgesic Activity of Standardized Rhinacanthus
nasutus Leaf Extract and Rhinacanthin-C

Nirajan Bhusal', Pharkphoom Panichayupakaranant, Wantana Reanmongkol™’

"Department of Clinical Pharmacy; ’Department of Pharmacognosy and Pharmaceutical Botany, Faculty of
Pharmaceutical Sciences, Prince of Songkla University, Hat Yai, Songkhla 90110, Thailand
E-mail: wantana.r@psu.ac.th

The in vitro anti-inflammatory, antioxidant and anti-allergic activities of standardized Rhinacanthus nasutus leaf
extract (SRLE) have been reported but the in vivo analgesic activities of SRLE and its main active constituent,
rhinacanthin-C (Rn-C) have not been investigated. Based on our previous study, SRLE was prepared and the total
thinacanthins content was standardized to not less than 70% w/w. Rn-C was also purified from the SRLE. The aim of
the present study is to evaluate the analgesic activities of SRLE and Rn-C in three pain models as follows: acetic acid-
induced writhing, hot plate and formalin tests. Oral administration of SRLE (20, 40 and 80 mg/kg) dose dependently
- suppressed the writhing response induced by acetic acid in mice. Rn-C at the same doses produced a similar effect.
However, neither SRLE nor Rn-C had a significant effect on the hot plate test in mice. In the formalin test, both SRLE
and Rn-C at the dose of 40 mg/kg significantly reduced the licking activity in the late phase but not in the early phase.
- At the higher dose of 80 mg/kg, SRLE and Rn-C decreased the licking activity in both the early and the late phase.
These results suggested that SRLE and Rn-C possess favorable peripherally analgesic activity.

Keywards: Experimental animals, Pain models, Rhinacanthin-C, Rfinacanthius nasuius
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