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AmeduedndunnuRauniivisesuaiiinuannlaefionnisdfe Tewn n1suansensuel
anas B uazuoulivdy lullagtufionfldsnuisednuwensuaifuad dadusumutagtu
LL@%EJ’]E‘#?L!UIWi piperine \Juas alkaloid ﬁwuiuﬁ%ngaw’%ﬂiwa LagaINNISANBTIRLIN
wansliiifiugn piperine SgvSanensuaiuash i’mqﬂizmﬁmaqmﬁﬂmiﬁamaaqu%‘lumi
ano1suaiTAS1ves piperine  Tunywnaén sasedumnalniiululagsduiusfunisan
DITUAUTULAT reserpine VWA 0.1 Hadnsu/Alansu QﬂI%Lﬂ‘fJuaﬂsmﬁmﬂﬂﬁtﬁmmimaﬁ?jmﬂ%’ﬂu
nsAnwl WIAANLASU fluoxeine Y1 10 Fadnsu/Alansu uay piperine ¥u1n 5, 10 uae
20 fiadnsu/Alansu Wuan 2 dUant nasanlesu piperine nsuiUsuIaues cyclic AMP
response element binding protein (CREB) uwag phosphor CREB Iuauamy‘m’alﬁﬂ laeds
Western  blot  @un151158AuTee dopamine  ilaeld  high  performance  liquid
chromatography (HPLC) namsdnwmuin piperine aananlunislsiindeulmvssmyviiién
WUREIRU fluoxetine Fanadenaived piperine lﬂﬁmﬁuﬁﬁ’mmmﬁmmaLﬁﬂléw’%“u Tun199
U CREB and phosphor CREB Umﬂ;]'n"l,mwuﬂmt,amaaﬂsummsmumﬂmﬂwumaLamfm
nau FoamintuiionadewnanauRanaslunssuiunsinulngds Western blot agnsls
fnumudn reserpine, fluoxetine Wag piperine NNvUATldaLNIIansEFUYEs dopamine Tu
aueaveImyYIIaneg 1 ived 1ty NansANYINnTlRRiuin piperine fignSanensuaiduas
waznalnfiifieadetoraduiusiu dopamine  Wuiaafu fluoxetine  nsAnwseluaas
Mns@nwnalndugiiulldlunisanensuai@uediaes piperine
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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, long pepper and other piper species and previous studies
showed that piperine exhibited antidepressant effect. The aim of this study was to
investigate antidepressant-like effects of piperine in mice and its possible mechanism.
Reserpine (0.1 mg/kg) was used as depressive inducer and mice were given fluoxetine (10
me/ke) or piperine intraperitoneally at various doses ranging from 5, 10 and 20 mg/kg
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 (HPLC), 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 suggested 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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Executive Summary

anudduaziunvasiymniiinigide
ANUANUNAUBIDNTUAITULAST (major depressive disorder) LuauRnUARNI9853A]
Adnduldnnuanduanuinuninednnsinulsdususuduglusamalne aannnsdise
ANNYNVRaLIAINLTIEAUNIF Tl W.A.2546 wudtaulveds 1.3 a1uau 191n15983AURnUNE
yosorsualfauain wazgudedanaudesionisiiaanuiinunfuinningae (@antuiseuszans
uazdeny  uv1AneNdouding, 2550) LAYAINTIBUIBINTHAVANIAABITUT LI IEMN
aunndnasUszmalnglul wa 2550 wuifihorsuai@uediiuunnfntubosq foud
W.71.2540 LLazﬁf\i”]mumﬂLﬂué’ué’w’fummi’mau;:iﬂaaﬁwm lngdnsouaulszvinsgUlien
qun1Aalul W./.2550 WU 196.51 (NDILNWINY NTUAVAINTA NTENTIIANSITUEY, 2550)
AUUANSDIMeS I kaT NN ina AL AR nAvesensuald A e s inTusg1aun
AuRaUnAvesosualdAine i UgyridedigUlsiesaziadany wonanieldanenas
msglumsquadinefifinnuiisunivesersual@uaiidsnseglusefugs (Saami et al., 2007)
Tutlagtuiloillunsfnwensual@uaiiogvanengusoiu 1dun e13nwo15ual
Fuas1lungu tricyclic antidepressants, 81lungy monoamine oxidase inhibitors, gnlung
selective  serotonin  reuptake inhibitors,  815nwIRITNAITULASI¥EA LR (atypical
antidepressants) LLazsn’Luﬂejm serotonin-norepinephrine reuptake inhibitors vaiuay
Tiusgansanlunissnwensualduesh uin1snevauesswethednliviveu Snisevane s
FliAne1n1shifisUszasdannsld wu Wladuiadony dadndy vewlindyu audy
lafings wazanssan wniamaunngas s (Anderson et al., 2008; Mann, 2005) ¥l
MswRuesneensuaBuai AiiuseansnmuazinenishificUszassely
auulwsduundmililunsinuuagvaaeugrimandyine it dulunsnu
lsAuazanuAnUnfinieg Tun1ssnwiensual@uaiifAuiendy dsieeunisanuiwalunis
$nwnorsunidanadlufivasulnsvaesdia 1wy St John’s wort, wand, adiutu wagvisn Faqud
Tumsinmorsuaifuedwesfivayulnsnarissliannsoasulduddn winnnmsinwanaiy
o1afgtsiunmsasuuasansdeUsramiluaeuazqvssueyyadasy (Zhang, 2004)
winlnedufisinuldunnlulssmalveuaziuldiuegwunsvaraiiaduasoundly
n13UgI0 W nAsAnwInuImanlnediqniinueisuaifuai Tnsansnneluninlnedidqns
fanana bown piperine %QL‘fJumﬁWW’m alkaloid (Bhutani et al., 2009; Wattanathorn et al,,
2008) aehslsfmunalnniseengndlunisinuersuaifuedives piperine §dlinsuuidn us
avazfeaIdeaiunmafiunsviauresansdeuseam Wi norepinephrine wag serotonin (Lee
et al,, 2005)
dlownnalnmseengriveseninwensuaiduasiieitenisiivarsieuszaimengg
sumsiuSinamedusiiusmeluaues Belmaker et al, 2008) Muiseiissdosnisineinaln
n1seengndte piperine  lunissnwiersuaifuasrfiieitesiulsinavesansdoussamuay
TUsfiumanil



IQUILAIANANYDIUNUIUITY
1. WeANwNaURY piperine Niloosualduiasiludninaans
3

2. iefnwinaues piperine fififoUsunawes dopamine Tuanesdainaassiifionsual
B

3. WlafneInaves piperine filfoUIMMv8e cyclic AMP response element binding
protein (CREB) wa¥ phosphor CREB luasasdninaaasiifensuni@uad

a. iefnwnalnniseengrsfiduldldves piperine TunisdhwianuAaunfvesensual

FULAST

V08 NTDULUIAA KaLUIMTUATITANTUATTVDIUHUIIUITY

ArwfinUnAvesorsuaituainfuanuinunivsensuaifiiatuldunnlugiisdane
MNnsnuvesssdnseusislansryitnuRnUnAvese suaiduaiudunuiauninisdnnei
agﬂué’uﬁuéfwaﬂmmﬁmﬂamﬁmLmﬁgwm (World Health Organization, 2001) wazdnidu
ALRaUNATLARTUIEeS (Kessler et al, 2003) M1SLARAIURAUNFAVDIDITUAITULASIAINE
nsgnuluvaggiu eroguninlnessuaraunminuesiagitasiesuasyanauIndo 1IN
a'ﬂwam'aLﬂwgﬁa’[,ué’mﬁﬁﬂmwmmaé?fqéfmqmuﬁaLﬁuﬁ‘iwmumn (Mauskopf et al, 2009)
wiilutlagiunssnwesuaifuesasinaeis samsfnunitlilden Wy wofnssudifuay
nsUrtamedndeny wazn1sinwilagldenlungudie uadsednsamlunissnwimieideng
wiandisslsifiaruuiuou 3nfisfihediianufinuniivesensusiduaiiindonisndudusuas
mosamssnundudiuauin (Little, 2009; Paykel, 2008) Fsannmeraiilosnainersuaifuadh
Aesiumannuatenaln vivliniseengnivessiwaznisirialasisdulaldnaminiinisuasly
mmmmamquiﬁﬁgwm (Millan, 2009) usnaniinnsldensinyildiAnennsldfaUssasdle
wnuagyhbiderldanglunissnuireudnegs (Gartlehner et al., 2008) ananunAna3aladl
ANuNENFYasvsee g fifiussansamlumsinwensual@ued ayulnsidunaden
Snmandslumainldlunsnuersuai@nai ilosnayulwsduninensifiogunanelu
Usznelng wagmaihayulnsnldidunsatuayun iy inenfoguilunaliifnusslovid
AR

aagulwsﬁﬁmsﬁﬂmLLaswudﬂﬁqwé%’ﬂmmsmﬁmLﬂ%ﬁ lowA St. John’s wort, wWsud,
vuty uagvan (Zhang, 2004) wWinlve Wuayulwsiinulfunnlulssmalvouanduayulngg
nefsfifiTenuinunniignisnwesuniFuad  asTuwinlnedifinsfnuuaswuindqnd
fanan Toud piperine Fafiuanssimin alkaloid mnnsAnwuanslififiugn piperine annisiin
psualTuas ludnineanalad (Bhutani et al, 2009; Wattanathorn et al., 2008) wmgaly
g1n30azuuidnin piperine @nsaanensuaifuailaoenels (Lee et al, 2005; Li et al,
2007) egslsfinnunalnmaiinersuniduainAsdostunsanamesansdeussaviluauos liun
norepinephrine, serotonin W8y dopamine iw‘fl’jﬂﬁﬂ’]ﬁaﬂawaﬂﬂiauﬁ‘sﬁ’mdﬂLaﬁmmﬂﬁﬁg
WarN1IYINeUYeLENDY taun cyclic AMP response element binding protein (CREB) uag brain
derived neurotrophic factor (BDNF) (Belmaker et al., 2008) nslde15nwosualdanasiiiug

'
v A

TensdeuszamuazlusAumadliseAuiadu (Racagni & Popoli, 2008) AstiunsAnwnaln
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Ustlputiianadnagldsu

1. naved piperine fifdeUsunamesansietszamuarlusivluauesdninaaesfitaniy
wtlouAneN U alTNLAT

2. nalnmseengrisiidululdves piperine Tumsshwensuaiduasludninnasuay
ansaussynaldluniseSuienavesenlunissnwiesuniduasiluau

3. duasuulougvessguralunsduasuaunmnieuasgunIniInuasssine

4. NISHELNINAUITEADUTEVIVY MUIBUNNAIUINGIAIAATNITHNN DAL
GULREBIGL

5. matagulwsiutudaduninensitegnusssumiuazniiaygylneddeg iy
TuinusslenisieUssrvunastieanaildnewazaldnuguanlagsiuveaUseme



UNUI

anuinUnAvesorsunifuainduainuiauninisersuaiitdawalinaudenely
Nang AU ﬁgﬂué”]maqmwLLMiﬂ%auﬁLﬁmﬁuﬁuﬁaﬁﬂaa L ﬂﬂiLﬁﬂIiﬂé@%ﬂﬁl‘N‘] (Glassman,
2008) uazn1sid@edin (Mykletun et al., 2009) IuﬁﬂumaﬂqﬂﬂaﬁuﬁLﬁaaﬁaq WU ANELASUALAY
o1uaifasuulaswesguadte uazlusuiasugha 1w maidelonialunisyiie Bimbaum
et al,, 2009) waznsgademldanadudivaumnlumssnwineiuiagiae (Welch et al., 2009)
nadavhlanlul a.e. 2000 wuimnuiaundvesensuai@uainduaivndusualunisnoliin
nsglumsguasnugUle (disease burden) (Ustin et al., 2004; World Health Organization,
2001) wenanialddrelunsshmanuiinuniivesonsuaiduadduualinfintuden s su
dewnanuszansawlunmsinwvesendnwensuaifuaiianfetuieldoredsaidondy
srovanunu hlinsinvenuinunivesensuaifueiiludgiusesendeaudaniionniie
FUhe gauagvng uazyanainsnanmsumd ievinliszansnmlunisinwinnuiinunfives
o1suniTuasuintueshasiud

avpvesmMninesualfuaidsliamsoagllduida  uidefuinfnannsanaswes
asdoUszamluaues Wun norepinephrine, serotonin ua¥ dopamine uena RSNyl
avasaiUlgonsualduas1iseAuves cyclic AMP response element binding protein (CREB)
Wwae brain derived neurotrophic factor (BDNF) udulusfufivhuidilunisdaasunisiadoyuay
MsnauTBLYaaUsEam (Belmaker et al., 2008) m’%’ﬂmmimﬁuLﬁ%ﬁﬁﬁiﬁéﬂuﬁaﬁ;ﬁu Tawn &1
lungu tricyclic antidepressants, &1tungu monoamine oxidase inhibitors (MAOIs), ebungu
selective serotonin reuptake inhibitors (SSRIs), 13w TUAITUAS Al (atypical
antidepressants) LLawﬂumju serotonin-norepinephrine reuptake inhibitors (SNRIs) Wizl
nalnniseengysiiuandnaiy usvinliiAnnamileuiufe WinseiuvesansioUszam
norepinephrine, serotonin kag dopamine Tugwss (Lopez-Muioz et al., 2009) shmanslden
AnsorufunauuezifinTinames CREB waz BONF fualviorsuaifanadwesiiivanas uas
UrenduNn T inlanuung (Racagni & Popoli, 2008)

wiiensnwonsual@ueslutiigiuessflfdonldvarondy uomardlviseansamlsl
saffu nadenldedstutunmanevaussuesithefundn egrdlsinunanavaussositaede
ginlsiuiuey Jaduammliifesdinsusuasuruneuazaiinveselugiheduswoumn 8n
sansldemanesdaviilfinenslafisUsyassivilsiagliamnsonuld wu dladufindong
¥n wouldndu waraussan NI NAanad (Gartlehner et al,, 2008) uenaniinslde$nun
orsuniuadndudeddfiadefubunaumudiedestuldligiasnduuniionnise (Howell et
al, 2008) MIELUAHARINAIINTENIINITIEIINEITUATUATIAINNTIdelunsShwesual
Fuadlaigasiniians Sadienamersnlunisedusvdalnitunifonmalunisinensual
Fuesiiisravsnnitusazanenmslifislsrasdfionaiintuainnislden

Ussinalngifulszimaiigaallufenineinssssund uaziinmnhasyulnsdadianuldly
msleafunasfnulsasedunaniu agulnsiifisenuidgvdlunsinwneima@uaifiey



wanuvie (Zhang, 2004) ﬁﬁﬂuamqulmmdﬂﬁ?u Taun winlne Fefideneinermansin an
nMsfnuirsmandyinenvemdnlng wuirarsataanndnlnedgnsene loun gudannistu
fresdld (Naseri & Yahyavi, 2008) quisénudouuaiiiss (Chaudhry & Tarig, 2006) wazayian
Tusfuluidon (Vijayakumar & Nalini; 2006) SagudssnaadunaainnsAnuilunasnannasuay
ludnivaaes lnenalnmseengrisiisihanldedunenaiiintugdliansnasulfudueu Tud
YesgvsSnwesuaiTuAsnUhasatnanwanlneuazans piperine Suliuanssinan alkaloid 7
wulunnlveluailunisanorsual@uasiiiatuludainaass (Bhutani et al, 2009; Lee et
al,, 2005; Li et al,, 2007; Wattanathorn et al,, 2008) wazn15ké5u piperine fnaifiuseiues
serotonin luauesesdninaasuazoraduiusiugrdanesuni@uad (Li et al., 2007) uazan
M3fnufivred piperine  AH1uNUINNS1ERU piperine  ludainaasdluvuiadinin 33.5
Jaansu/Alansu iinanuduiwlates (Piyachaturawat et al., 1983) é”mm@ﬁm’%ﬂlwmﬂuﬁ%
ayulnsithunldlunmsisadiinvesnulnelaanzianldifunseandlunisszneuemsed
Wuusedn wazans piperine ﬁﬁagiuw%ﬂlmsﬁLLmIﬁmmﬁﬂaﬂﬁwﬁ%ﬁwmﬁwmLﬂuaﬁ%’ﬂm
osuaiduaseely Sadudsiivraulaiavii piperine sndnwinalaluniseengnssnwiensuel
FumslnsnmznalniiiedesfuuSinamesasdoussam sumalusivluaues ot Ui
Wugnshweonsualfuasiluounn
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ASLASBULAZNNS IRENSANS UNaRINAaDs

MEIRINFUMYILEN (ICR mice) 1andindnivaassunanid uminerdeuding Janin
uasUgy syunidnfiomungminaninfianiudnineaoadienside uvninerdeusans unan
oghation 7 Yudeurhmsmaaes Tneléuemsuasiilisifn andumymnaidngnuusesnidu 10
naw dadl

nauil 1 vyradnldsuinunge 0.9% taensdadndesiios uan 14 fu S 6 #
HunguauauiilalléFuanslae

Nl 2 iy uanldsU reserpine luthunde wuin 0.1 fadnsu/Alansu Taunisdaudn
Foaviod tunan 14 Ju d1u 6 i 1HungumuauiigninieniliiAnetsuaiduiaiiein
reserpine

nauil 3 iy uAnlEsy fluoxetine Tutinde aun 10 fadndu/Alansu dudulou
a3 1Junan 14 Fu S 6 f Hunguenuauiildueninwersua@ned

nauil 4 wymudnldsu fluoxetine Tudinde wwia 10 Sadnsu/Alaniy Tafuldsy
reserpine Tutiinde wuin 0.1 fadndw/ilansy Tnensdadndesies iWunan 14 Fu S1uau 6
¢ 1 Bunguitgninteniifnesuaiunaiian reserpine wagldfussnwensuniduei

ngud 5 wyLanlAsUAIUYIURZNEU piperine Tudunde vua 5 faandw/alandy Tne
msdadndesties Wua 14 %u S 6 M iunduneaesngui 1

naufl 6 I AANLATUAITUUIURZNBY piperine Tuhinde wwn 10 fadnsw/ilansu
Tasmsdnindosies iunan 14 $u S1uau 6 § 1 Hungunnasangud 2

naudi 7 WIAANLATUAITUVIURZNBY piperine Tudwnde aum 20 fadndu/ilandy
Tnsmsdaitresiios lunan 14 Yu $1uwu 6 M 1Tunguneassngui 3

naufi 8 WU RANLATUAITUVIUAZNOU piperine Tudwnde aua 5 fadndu/Alanty
SRV reserpine Tuthinde vwe 0.1 faantu/lansa Tnemsaadhdosios Wunan 14 $u
$1uu 6 i Hunguveasengui 4

naudi 9 WYLANLASUAITUYIURNBY piperine Tudwnde aua 10 fadndu/ilandy
SRV reserpine Tuthinde vwe 0.1 faantu/ilansa Tnemsaadhdosios Wunan 14 $u
$1uu 6 i \Hunguneansnguil 5

ngudi 10 WIIAANLATUAITUVIURZNBY piperine Tuihinde suna 20 Sadnu/Alans
SRV reserpine Tuthinde vwe 0.1 faantu/ilansa Tnemsaadhdosios Wunan 14 $u
$1uu 6 i Hunguneassnguil 6

sailiflowatafunsldsuansuds mumidnii 6 nau gnilunaseuiReniuesuaifuad

gl forced swimming test



N1SANEINAVDY piperine Tun1sinenasualduiadlagly forced swimming test (Anudas

25n15AN®191N Dang et al., 2009 wag Wattanathorn et al., 2008)
Aouvhnsliansinagfumyeadn 1 fu vyrnidngnudesliiietndunm 6 wiit lu

IaunilansinszuanyuiaduriAudnatsssanas 20 lwuRlung aaUseunn 40 Lwufuns lag

seaunvgeaIniulnalszua 20 WwuRuens wavgaugiivesdnussunm 25°C ntuagiings
= < - < ! A ! ] o = =3 ! o

Tuiinsadusseganivyvridnliefoulmlugg 4 wilgavine laenmsivyvridnldindouln
Mmam miwuﬁmuaﬂaaauﬂmahﬁfusmm ﬂ&Ju’lLLavuﬂTﬁmaaulmLwanLaﬂuaaLwaiwmaaaaaa
wilorh ndsndunyriinasgminduimit wagidalius mﬂuummﬂaﬂﬂLamiuﬂmwd‘m
#1369 mamwaqmﬂwmﬁm’sLaﬂlm‘umLLaw piperine AsUMNSTEENANTITMUA yr1LEngn
dluirgiheglulvaumlanidnvaugzidudu (vauimsainszuenvuadurigudnalsUszanm
20 WwuRluns aaseannd 40 lwufung lneseaudnarasaniulrayssana 20 wuRling gl

voUszanm 25°0)  Tnenywnidngnuaseliinednduna 6 wiil wagvihnisduiinuadu
szeznavyraniiwdeulmlug 4 witgarine

A15ANYIUSUIUVDY cyclic AMP response element binding protein (CREB) 1&g phospho
CREB 1n#3%5 immunoblotting
nsUTunalUshu

AUBIAILYDIMYYNINGUNAABIAIY TH1LN1TIU (homogenation)  gnuasTlutines
dusunenlusAu (Tris buffer Usznounae 50 mM Tris HCL, pH 8, 150 mM NaCl 1% v/v
Tween 20, 0.1% sodium dodecyl sulphate (SDS), 10% v/v protease inhibitor cocktail)

gaumnfl 4°C  udnhwndunend 10,000 ¢ 1Huian 10 wndl ntutiesnardIuuLEs
Us¥naudie membrane fraction Wundnthunyilmiendlusnsdiusiieg emusunalusiv
AesnIsuTAnesa (Bradford, 1976) (Micro BCA protein assay, Pierce, Illinois USA) Tagiin
a1sazatedinainlusiudigandunasdioiadesatualnslalnfiines (micoplate
spectrophotometer) kaAIIUsHNaUsAULY standard curve 9NlUsAUNIATTINEAYTY
Western blot (immunoblottin

nsuenlUTAuAIY 12% SDS-polyacrylamide gel electrophoresis (SDS-PAGE) uag
immunoblotting  fekeufvedfianIztzasiusaifu Tneth samples  ludiesdmsunen
TWsAulunauiu elelctrophoresis marker wazishegsluguliionfioaanslasadelusiu
ntuthiegsiiniouudaly shnsusnlusiulianadae 12% SDS-PAGE uarddlusufignuen
mmﬁmﬁfﬂimaqaﬁumwiu polyvinylidine fluoride (PVDF) ¥uy PVOF ildluudluansazane
5% alburnin tfieffu non-specific binding W& lunageuludHwes7il polyclonal antibody
1ANULANIZL129AU CREB protein 8m31d7u 1:1,000 %39 phospho CREB protein 9m31d7u
1:1,000 figaunnd 4°C drafu a1ntutia PYDF Tudafeansazanesillesdmiudaduna 3
% uazailuugly horseradish peroxidase-conjugated secondary antibodies 8%%1@U 1:
5,000 Wuan 2 $alus MNTUENEN 3 A%a nansnasERUlUSAuGEENS SuperSignaL® West Pico
Chemiluminescence Substrate (Bio-Rad Laboratories, Inc. California, USA) wagUuninwau



TusAunlavuuduidy Ysualusiuanuaunusinglusduildugninsieilagldlusunsy
a s ® . . . .
ABUNILFDT Image LabTM  software (Bio-Rad Laboratories, Inc. California, USA)

n53AUSUIMReENTaeUTZEM dopamine luanasvasdninaass Tngld high performance
liquid chromatography (HPLC)

¥ rniasafun1Iaany forced swimming test wyw1ndngnilidsTindaenisisae
(neck dislocation) f\ﬂﬂﬁ?ﬂﬂﬂ@ﬂ“ﬂ@ﬂ%lﬁﬂ%ﬁﬂ 3 ﬁagﬂﬁﬂﬂﬁwmif]u (homogenize) 531U 0.2 M
perchloric acid (HClO,) b Tngld homogenizer dafilgnnnnistiunde homogenate gnily

centrifuge #1A13137 12,000 rpm gauigdl 4°C uan 10 unil ntuthenu supernatant 14
n509HU PVDF membranes au1a 0.22 luaseu iethluinusunamesaisdeuszam dopamine
1wl high-performance liquid chromatography with ultraviolet detection (HPLC-UV)
[Verticep™ BDS C18 reversed phase column (250 mm x 4.6 mm ID. 5 pm) with pre-
column (20 x 4.6 mm 1D.)] @m3U mobile phase ¥83 HPLC léufl phosphate buffer 7
Usgnaunie 50 mM NaH,PO, tay 0.2 mM Na,EDTA (97%) way 3% methanol lagdl pH
Ussanas 4.0 $n5n15a (Flow rate) Wiy 1 §ad8ns/unfl USunsues supernatant 1e3ayesil
Téuszana 20 Tulasans mnueneauildlunisnsiani dopamine #9280 nm wazU3una
dopamine TuanesvoIdnInAaIAIUINAIN  calibration curve WB9E15AZAIY dopamine
19IFIY

N15IATIZANANITNARDY
nanneapszuanauAadutAn ARG euTeIAlnALIM g (standard error

of mean; SEM) mamwmaaqﬁlﬁﬁgwungﬂﬁLﬂiﬂzﬂ@ﬂiﬁé’fﬁﬁﬁ ANOVA  Lflomanuuansng

FENINNGY kaEMINA1 p<0.05 AgfiadndANULANANsENINaNeg1ellTed Ay neatia



HaNISANEY

Navas piperine Tun1sinworsualduailnely forced swimming test

Tunyvrdnnaulesu reserpine JaduansimienilfAnesual@uash wuimywudn
fldsu  fluoxetine  Fahoarlinatlunslindeulmanauiesuiiivuiunyudniledsy
reserpine  Wfinsegnafien  nalunisanasweananlumshiindoulmvemymudnnuliiguiuile
Wy anlasu  piperine  $3uAU  reserpine  win1sanasdananliduiusivenududures
piperine (3Uf1 1) oeslsfinalunyuidndilallésu piperine ey nslesu fluoxtine fnauiia
nanlumshiidoulmvemyunudnetaiidedfy uenNANMSIASU piperine finariliaaniy
msliindoulmvssmrmidnfisduduionty fluoxetine Tnsiamy piperine luwwin 20
fiadnsu/Alansy Fudiunailunslindoulmussyvidnegnaiideddnilewsouiivuiungy
AIUAL (gﬂ'ﬁ 1)

WAYB4 piperine fiaUsu1avas CREB uaz phospho CREB luauasvaanywudn

5¥UYes CREB WAz phospho CREB fanseenluansswomyvidn uanaduuauiil
dwiinluanauszana 43 Aladadu (KDa) (U 2) 9rnuansfinulsinusgduves CREB uas
phospho CREB Tuawasvyadnitslunguaiuay, nauiilésu fluoxetine aghafien, nauilasy
reserpine 9819LAY7, ﬂ&juméf% fluoxetine 3IUAU reserpine LLazﬂa;mﬁlﬁ%’U piperine $1AU

reserpine

WY piperine eiaszﬁ'waaaflsa‘aﬂixam dopamine °luauawawgm'u§ﬂ

M3lAsu reserpine fnaanszau dopamine luaueswosmyrdnegwited Ay aedls
Aimu fluoxetine Hravilisziu dopamine Tuanewewmywdnanauyuiy N15aRAUDITEAY
dopamine IuamawamlﬁlﬁmLﬁmﬁmﬁﬁwé’qmﬂlﬁ%’u oiperine Inemassnanilitufuarududy
Y84 piperine é"m%luww'mé‘ﬂﬂzjmﬁléj%lu reserpine 394U fluoxetine %39 piperine WUI13EHU
dopamine Tuauesvamyridnanasedefidudfyiguiu
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gﬂﬁ 2 waulusfuseau CREB waz phospho CREB (p-CREB) ﬁﬁmﬁn‘[maqa 43 kDa 210
suaawyranlngds immunoblotting. Res Aonyudnnauiiléiu reserpine, Flx Aovnyun
Lﬁﬂﬂ&jumﬁ% fluoxetine, Flx+Res ﬁam@ntﬁmdmﬁlﬁ%’u fluoxetine $UAY reserpine, PIP5
Aovyrdnnguitlé3u piperine 5 fadn3u/Alandy, PIP5+Res Aovyunudnnguilld3u piperine
5 fiaansu/Alansy AU reserpine, PIP10 ﬁamsumﬁmejuﬁléf%’u piperine 10 faansu/
Alansy, PIP10+Res ﬁamyunlﬁﬂﬂﬁjuﬁlﬁ%’u piperine 10 fiadn3u/Alaniu 39U reserpine,
PIP20 Aeviyvnaidnnguiilédu piperine 20 fiadn$i/Alan3y, PIP20+Res Aovyynidnnguiilssy
piperine 20 fadn3u/Alansu $uAU reserpine

A13797 1 SeAUTes dopamine Tuauemyv1idn 3nnsfnelagld high performance liquid
chromatography (HPLC) (N = 3)
WYV1AEN 32AU89 dopamine
(lulasn3u/nTuvasauas)

NANAIUAL 0.74 + 0.13*
ﬂﬁjum@ﬁu reserpine 0.32 + 0.06*
nauiilesu fluoxetine 0.19 + 0.02*
ﬂﬁjum@ﬁu fluoxetine 39UAU reserpine 0.24 + 0.04%
nauilé3u piperine 5 fadn$u/Alandu 0.26 + 0.00%
ﬂﬁjumﬁ%ﬂ piperine 5 fadn3u/Alaniu TIuAU reserpine 0.31 + 0.08*
nauilésu piperine 10 fadn3u/Alan3u 0.41 + 0.11%
ﬂﬁjum@ﬁu piperine 10 fiadn3u/Alansu $IuAU reserpine 0.23 + 0.20%
mjuﬁlﬁ%’u piperine 20 fadnsu/Alansu 0.3 + 0.07*
ﬂﬁjum@ﬁu piperine 20 fiadnsu/Alansu 9IuAU reserpine 0.27 + 0.07*

nuBLAe HansAnwILansduAedst duleuuunnnsgiu, *p<0.05 wWisuiiisuiunguaiuay
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afUseuazasuNanIsAne

nsAnuiiiunsfnufiuandifuimaes piperine fifidensanensuaiduasilumy
gdnuagnalniienaifendestunadand1n nwan1sAnwnisanensuaifauadlagld forced
swimming  test wu1 reserpine  Sinavilinarlunishiadoulmvemynnudnifiutu duie
reserpine  finawmieniliiAnersusi@uailunyrrudnld nmsinersuaiduiaiainnislisu
reserpine Hisreauiudulunaenisdne (Bolandghamat et al, 2011; Dhingra and Valecha,
2007; Dhir et al, 2011) d1msunslasu fluoxetine dudussnwonsuaiduiadiildoeng
unsnarendeuiy reserpine  dsmaaniiarlunisliindeulmvemyuindniy eduield
fluoxetine Slgndannsiine1suniduiad1ain reserpine Tnsgives fluoxetine Tunisanensual
Fueduandidiulunanenisinuiisludninaaoiilésu reserpine (Wang et al, 2013) w3e
1ilé1 reserpine 1AoU (Machado et al., 2012; Mutlu et al., 2012;) walunisannisiinensual
FuiadTniienilng reserpine aTuiunslasy piperine Wiy wiininsAnuiisteauna
vosnsanensualTuAs1ues piperine founiiil (L et al, 2007; Wattanathorn et al., 2008) u#
namsanwfnanintuludninnaeitlldlésu reserpine lumsuiienihliinersualfuedaun
fou MsdnwisadunmsAnuusniiuansuaves piperine Tun1sanensualfue$1ann reserpine
FauszansanlunisanensuaiBuad1ves piperine Indifiesiu fluoxetine lglansrungs
mimi?ﬁmm%ﬁLﬁmsﬁumﬂmmmmwizmﬁ nilsluavndsnarifgideaiunisanasues
sy CReB Tuawes lufthefifiensual@uadmuindlssdiuues CREB anas (Ren et al, 2011;
Yuan et al, 2010) uenanilludninaassiigniviertiiliinesuaifuad1 CREB Tuauesiiszdy
anauuiy (Lipina et al, 2013; Qi et al,, 2009) futiuthmnenidunmssnwesuaiduaiidaidly
finsiiuszdu CREB dan1sifiuseduves CREB waz phospho CREB Tuaneaiendasiugnslunis
fnwvosenorsuaiFuaiiisfldlutlagiu Tnedinsmenuiwaveanisifinlusudsnaiandaain
195v fluoxetine Tuiwadaneswilnfnge (Choi et al, 2012; Zusso et al, 2008) sauludielu
dninnansiildsumnuadenauinesuaifuas (Qi et al, 2008; Wang et al, 2006) dm3u
nsanwiwuITliilRAensuansesnves CREB uas phospho CREB luanesvasdninaasann
nauwilungumivay Fedululdadnfaaiuiianaialunszurunisdneilaeds immunoblotting
vi3e antibody fMldliamnsaeengndlé
26U dopamine  Tuanesfldrwisrfestunisinersuaifued Tnenisanases
dopamine wuludainaaasiimienilnine1suaidue$ (Dremencov et al, 2005; Yadid et
al,, 2001) M3dninaaasldsy reserpine TunsAnwiiinaansysures dopamine Tuaues Fawa
nsnARBIRInadenAdostuaNENSAn Y TisIeuT reserpine  FuluansiimieatiliAg
DITNATULATY @1WTnANTEAUUDY dopamine Tulwaauszam (Beskid et al., 1992; Ofori et al,,
1986) ogrslsimunisidninaaesunsineidveiileusarldldsunaniedldinensuel
Fuailay reserpine 195U fluoxetine %qaaﬂqwéﬁuga serotonin  transporter  ¥iNlAszAU
dopamine anadluiu nsanasludnuasinaiatuguiounmsanmiewnthifisenuin
nsduds serotonin transporter faanTzAU dopamine TuaNBIAIU striatum VOIFRINAADY
(Morelli et al, 2011) uazn1sduds serotonin transporter dwavinlvlAn downregulation ¥e9
12



dopaminergic neuron TugneaIU substantia nigra Y8sdRINAaY (MacGillivray et al., 2011) Tu
nsAnwinansliidiuin piperine Vlvianalndideeiu fluoxetine lunisamesualduAdives
dnivnassanmanagoulagld forced swimming test wazamsiuves dopamine lusaii
FninmaeefildunarlilléunswideniliAnersuaiFuailag reserpine Fseradululddnnaln
wiledmsu piperine  Tun1sane1suaifuasdonisvinld dopamine  luanetananduientu

fluoxetine
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Antidepressant-Like Effects of Piperine in Mouse

Narttaya Chaiwiang’, 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 arrd 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 transcription 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

s In Vivo Evaluation of the Analgesic Activity of Standardized Rhinacanthus
" | nasutus Leaf Extract and Rhinacanthin-C
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Nirajan Bhusal', Pharkphoom Panichayupakaranant’, Wantana Reanmongkol"

'Department of Clinical Pharmacy; *Department of Pharmacognosy and Pharmaceutical Botany, Faculty of
Pharmaceutical Sciences, Prince of Songhla 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,
thinacanthin-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.

Keywords: Experimental animals, Pain models, Rhinacanthin-C, Rhinacanthus nasutus
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