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Abstract

Neuropeptide tyrosine (NPY), a 36-amino acid peptide, is widely present in the
central and peripheral nervous system, especially abundant in the brain. NPY is the
most important stimulator of food intake. On the other hand, essences such as limonene
and linalool, which are respectively the major components of grapefruit oil and lavender
oil, have been verified to influence (decrease/increase) appetite in rats. Therefore, we
propose that appetite regulation effect of spices might be connected with the secretion
of NPY.

In a previous study, we had established a NPY expression screening model by
culturing olfactory nerve cells Rolf BILT for2 days.and treating cells with limonene and
linalool for 10 min. Thus, in this stﬁdy, we usec-l this model to screen thirteen spices and
expected to find potential spices that é.ouxy _§ti~£nulate NPY mRNA expression of Rolf
B1.T cells. Furthermore, a clinical tria} w:t; Liﬁmp__lement,_ed to study the effects of these
spices on the human physiologieal 'indlicéators, inéh_lgiﬁg ear temperature, blood pressure,
and plasma NPY secretion. Furth;ermore; lei)tin is synthesised by adipocytes in
proportion to the levels of stored triglycerides, and is a key hormone in the regulation of
food intake and energy expenditure. This research also analyzed the leptin content in
plasma. In addition, personal’s questionnaire was used to further investigate the
relationship between food intake and aroma components.

In NPY expression screening model, our result indicated that octenol, pinene, and
methyl phenylacetate significantly increased NPY mRNA levels in the Rolf BI.T cells.
Moreover, the results of clinical trial were as follows: 1) when the experimental period
was 10 min, limonene (negative control) decreased plasma NPY level, indicating that it

might inhibit appetite, 2) when the experimental periods were 5, 10 min, linalool
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(positive control) increased plasma NPY level, indicating that it might stimulate
appetite, 3) when the experimental periods were 5, 10 and 15 min, octenol could
increase plasma NPY level, revealing that it might be a potent stimulator of food intake,
4) the plasma NPY level in the pinene group had no obviously changes at any
experimental time. However, the results of plasma leptin concentrations were
inconclusive. We suspected that it was influenced by other physiological factors. Blood

pressure and ear temperature were not significantly changed at any experimental time.

Keywords: NPY, olfactory nerve cells, appetite, aromatherapy, human plasma NPY
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AR KRN e Y RET B R F P e ok Afy (linanyl
acetate) ~ ¢ f& 4 ¥ ¥ fiy (geranyl acetate )

B. pz# (aldehydes)

Frap >t Al LB 5 ) W R Tk o A R AR Aol
ﬁfﬁé‘ (citral) 5 &> R ¥~ BIFX ~ 2% -4 F 5 4 F pF (citronellal ) %

R F s ¥ (neral) 341 5 ¥ 7 i (benzaldehyde) 373 %

% ~ P ¥f (cinnamic aldehyde) 73 p £ o
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C. pr#f (ketones)

fb df Ay iR bR AR o~ RS /ﬁ“f QIR VIS ST
CEF PRGN EES? ALY F B RRE o Ao
(camphorborneone ) % 3 %% ~ ¢ £ 4 Tk (carvone) 3 A3V H 4
& j= > & j=fk (menthone) 7 A& j7 o
D. p=#f (phenols)

e i & ALf] LB p# 2 I LR 2 9%k 0 7 A 5 (eugenols) 3 &
T AR RS2 Em R EE /;gsr?% 3 fs (thymols) 5 A&3t7 4 /;gsr?% ;
% % > (carvacrol) ; 7 A7 4 f» (methyleugenol) % -

E. p# (alcohols)

feap ¥ & 5 H {Ef5 48 (monoterpenic alcohols) 5 A E & ¥ ~ p & 5 ~
3 > w4 s (citronellol) % LL*"?% Lo X 2 5F s 32§ E % (geraniol )
ERERAENE N e MR =& [ 1 s 5 rh;.ﬁ%w;t (sequiterpenic alcohols ) » 4riz
%ﬁ it (cedrol) 7 &t 444 %‘jzﬁ ﬁ%,( nerohdol) ¥ N T 0 santalolF fe
4R A ~ farnesol s A3t 3B - ’F' __‘,};.‘.ﬁ/}f ;;]:ré T o BT R
(di-terpenicalcohols ) » 57 i%¢ $“| ﬁda 47"}% R
F. % it% (oxide) _l _' l

Boi B2 § i35 R P Ceineol G f RS < 2 o R o B

s 3 it 4= 3 linalool oxide - bisabolol oxide ~ bisabolone oxide % -

Eagp

(1) BRRT A 5

¥ 34 4 (flavoring chemical ) @ E4e = (HenA Lk id @ © 3B H - ghi =
PodER AT LIHBEAN AR A4 (mixed flavoring ) @ R-ficfi X R AR & R

g A E ko LA R0 B SR R R T e
(2) #2ERT A

i

7

etk B A (liquid flavors) @ #7F & = 4427 g & ¢ Jf D EBRETA T A

RAMEAR (LRFFRAEY )RR (4 Q”’MLP/\ CHEE
SR B B AR (FIRF KA FC LR SR )

Fo kA 4L (powder flavors) @ if * 3tk & &9 » N F ¥ 0 H W A2 § &
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PR R ha @ (P50 1986) 0 10 Bk AT < RA R FA -~ F Fick
5 R

fo otk Bk (paste flavors) @ 2 E -4 48 fo > A4 MR B a8 & (L 48
0@ ‘@lgg o

N e e

A 4L “Spice” st F Rk p AP F “species” i B - A OR Lo R LT
S T T I PR T RS T Rt N I T Fp

FARTARSTIAREE B 45 c #0022 e PRI I ART LK
»efigﬂr G4 hh R T R IEARLE o514 (Tayloretal, 2000) o X
MMEFPAFLAPFHEMTAEBIAR A PE RIARE B g R ko # F

@

-

WIFLIERS S AR iRy g R A L A e A
R B o T ME S et 0 BT Ge TS

N\
If—\_.:"\.l.
|“"
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021 RS TS RRE

% Table 2-1. Structures, sources and functions of spices

Compound Structure Source Function
Lemon oil, 1. >R 9 7 3 3rGABATE A
Lavender, ( Aoshima and Hamamoto, 1999 )
(-)-a-Pinene @ or g hinokittiol, eugenol ,
(a- ,?:’T’p ) citronellol,
c-pinene B-pinene citronellal
H lavender oil, I 2388 Rl gl i n
Linalool fermentation broth (Elisabetsky, 1995)
(A \ / of A. cinnamomea
edible fungi Low 72 &5k § e b8 Bfrp
:plant.s;.qsmcially in A %% (Maggi et al., 2009)
1-octen 3-ol R N 2. $FR PR AR TR RS
kA family, N
Ur=%) J (’— amily Ve i 51 A2 g foekew gk (Walinder
:‘fennzf.ptatl]on broth ™
| (Tho=ad _ etal,, 2008)
. | _F;gn amomed 2
HO i | (:-!‘!'ijpeffﬂers 4 1 EEFRE - ey T T
Q,H || Ret Pep‘%e_l SNE A mmEmEal (Kempaiah and
) N N gt S Srinivasan, 2002)
| 1 annuunt) 2. Frdld ) FEE (Wangetal,
1985)
Capsaicin 3. w#E i (Yeohetal, 1995)
(k%)

4. FEPPEFPES F (Srinivasan et al.,
2004)

5. #F it gl RE R
(Chowdhury et al., 1996)




Turmeric (Curcuma | 1. % "&£/
longa) 2. ey
3. FEB'EFE S F (Srinivasan et al.,
2004)
4. 7 iFL % EFREA (Kempaiah
Curcumin
_ and Srinivasan, 2002)
(% %) o
5. #uF iv 2 Fug L (Surh, 2003)
6. £ 75 ¥Rz # »c(Huangetal.,
1995) -
1w FHE
Garlic 2. Fmgads §eas
) N S/S\/\ 3. #ms (antilipidemic)
4. FiFLfRA %
Allyl disulfide R
5. B E
6. Fumpz # 2% (Kleijnen et al, 1989
and Agarwal, 1996 )
T
Dl AEaa Ee L FE
Methyl W2 BARLES S FRET LA
phenylacetate -
)
"
/O Ty “a, | 1. B "z @k "y (Srinivasan et
T ApAplantderived al., 2008)
i i
© | mature product 2. L S Eb kA T EL & Sl
Ji 2 5 E* > 5 (Walton et al.,
2003)
Vanillin
CHS 3. 23 "}%“,f, pd A2 7E4 (Santosh
(4-hydroxy-3- H
and Kumar et al., 2002 )
methoxybenza
Idehyde) 4. FrHIAEMBRR R 2§ 1
( Teissedre and Waterhouse, 2000 )
5. B3R RARFLEASRE
(1 5 2006)
6. B aE- A
(Fitzgerald et al., 2003 )




Citral
(3,7-dimethyl-2

,6-octadienal)

Nk/\fk o
2.
Mral

Geranial

B3 L2 F i (Linetal,
2008)

Citral j ¥ crvesf 4 7§ B4 7 i*
% #r#1| bacterial NorA efflux pump
(Thota et al., 2008)

Eucalyptol
g

¢

Eucalyptus

A f MAET T Fo

5
et
N
=
B
—h
q

B R

LA

B g % dupz ok

@,

2

<

<o (i "IE?’E\E?.:

P 12
_.. -,1:,"'

A2
\v

i
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Table 2-2. Components and functions of essential oil

Essential oil

Composition

Function

Pinene. Phellandrene, 3-carene, cymene, terpinyl

acetate, elemene, copaene, caryophyllene,

1. 2% & i 4

(Ebihara et al., 2006)

Black Pepper Oil cadinene, caryophyllene oxide
Pinene, limonene, dihydromyrcenol, terpineol, 1. }% d Frgl 5 = vez E k3 4c 5-HTnergic neurons
Lemon oil citral isopropyl myristate 2 e R B R 2 2% (Komiya
et al., 2000) -
p-cymene (44.02%), linalool (20.5%), 1. 28 Fj= %1+ (Ozcan and Chalchat, 2008)
g-terpinene (16.62%), thymol (1.81%), b-pinene
Rosemary

(Rosmarinus officinalis L.)

(3.61%), a-pinene (2.83%) and eucalyptol
(2.64%).

Silene armeria L.

methylamine (21.48%), ‘a-butene (17.97%),
B-butene (46.40%); coutnarah (0:22%), cugenol
(0.21%), humulene (0.07%), farnesol (O‘OSI%)h
and linalool (0.12%). Ry r“.i
_-f_\_.'-; '__‘ \I i
irdl

(a4 |

L7l 8 &R ReE 4T
Bacillus subtilis, Listeria monocytogenes, Staphylococcus

aureus, S. aureus, Pseudomonas aeruginosa, Salmonella

V\etyphimurium, Salmonella enteritidis, Escherichia coli

O157-Human, E. coli, E. coli O57:H7 and Enterobacter
aerogenes (Bajpai et al., 2008 )

Amomum tsao-ko

1,8-cineole (45.24%), p-propylbenzaldehyde
(6.04%), geraniol (5.11%); geranial (4.52%); -
terpineol (3.59%) and a-phella.ndrene (3.07%).

L 2F AL A wEFABER BEATTER
2. ¥t Staphylococcus aureus CCTCC AB91118 7§ %5
2 B Fi 4 (Yang et al.,2008) o

Casimiroa pringlei

piperitone, eucalyptol, and a-terpineol,

1. g Aspergillus flavus #r#4] & F2 i 4 %
(Cardenas et al., 2005) °

2. ¥ 5 b & $ % (Ponce-Monter et al., 2008) °

Lippia rugosa

Geraniol (51.5%), nerol (18.6%) and geranial
(10.4%)

1. $ dspergillus flavus Link ex. F #r4] 2 Fec sk
( Tatsadjieu et al., 2009) °

Cymbopogon winterianus

(Poaceae)

geraniol (40.06%), citronellal (27.44%) and
citronellol (10.45%)

1. ¥ i %1k % (Almeida et al., 2001) »

2. FupE e A (Almeida et al., 2003 ; Quintans-Ju’ nior et
al., 2008) -
3. #E Rk (Almeida et al., 2004) -

Giger essential oil
(Zingiber officinale

Roscoe)

camphene, geranial, 3-phellandrene -

ar-curcumene ~ geranyl acetate

1. % Mg et g ) (Fugh-Berman and Kronenberg
2003) -

2. %2 %% # i (Pinetal., 2002) °

3. F e R FA RS (Fuhrman et al., 2000) -

4. B 5 I B i 2 B4 (Bode etal., 2001) ©
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= ) #3014 (attractant)

Lt N LU S L R L g R s Sy
— o @ oo FAIAx T AT G R EH L L i s ] T2 K M ek
FLik b d o drl ¥ k4o ig 3 M ehd B F% Lol L ARl anig v M T84S
REGCS ol SRy S gh I RN b VIR S F (R eSS SRR AR 3 J T S
o id R 2 E R L Bk R T A B LR R
BfemEaEa E o JIHBRE BRI ISR AT MRS R YA
Cooe SR AR L 25 P S 0 I ATAR T R B g A A (F
Fe#? 2 19975 % 0 2006) & fAd 4 2 2F 5 A 4eT o
1. A

PEEFAYAL L MR AR IR RAR T 2 FH o bldes k2

A AR T A S AT R0 R BERTEES A 0 7 ek ¥ a2k

P T FRWAL o

fo] FE 2 ALY T vEifedF e B B Alletpr R F e HAES TS
=

AR EE O TS AR ko HA S & s S 0 Ty g TR
SE-MELR ‘%“f’a”ﬁ R e 2 R IRN TR £ S A S A0
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>
o~

[

o Agpz el ki
N R
AR A BB ORE X 0 RS A T 0 TR R R AR
FoM2BARBEINRMRAZERE - LD 5 AR 8
%%ﬁ’%%ﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁi’f+§mwwg CEHES AR TS
4 7 (Purvesetal, 1997) o #Xm » A fFhom FEide + 3 ahg vh 0 32004 # 2%
Pf4m —P5 g 43 % ¥ 2 —Linda B. buck §v Richard Alex = 7 3 #hM 7 A e
FEE 84— JAFT S BFR- BRAAFITE LB ATITES
B9 96 391000 B3 ek 5] GEReR 5 i 4 A F10%) - B A B <
it d14p e BB el X 48 (olfactory receptor) o 7 whF X R 2T H v b A A

oy

Foeeg e @ o P fhed e WA A - B R v P 1R R A
F A o A F - LR Bl R A SO ISR L. By
WO S A vk o P10 e S e ST TR 1% St e R MR GRr
i% & = %8 (G-protein-coupled receptors) é P.k%f CRPARF R RIS € TR
CAMP 3752 » & m B ET#E+ i ,.m %j HME R e & fdkeng AW
e R 15|.L;- @—\- o SR o ST BRI A RE S

1000 v < W’E?“%ﬁ?ﬁ@dﬁﬂ@gg,%ﬁkﬁﬁﬁgﬁﬁﬁJ,

Bipe T FeRESN ) B3 Ak g % Bapl § PRI T L F e 4T T e R
P BB A G FR ~nrE 4 2k & (Buck and Axel, 1991) -

S E T e A
e
W AR - BAR G A > AR 2w (1) fF HRIF AL

‘\1\'}

EERS NS EX=EF LEEYE LR L LR R

s 47 B % fm¥e (olfactory receptor cell )0 (2) f F 4 is4kik ent 3 ' *s (supporting
cell) M2 (3) A rm® (basalcell): ¢~ it *ehFimrz » UL FFTHEET T
4~8 Ferwi RS % mie o # 4 F A R (basement membrane) } o0 P ¥ F - &
BAER L mw AT At Fmr s B AL H e 54 B¢ R
(phospholipid pigment) & {Fpt - F £ R IRF 15 ¢ > @ i d fl FR0A) 2 Hb o
e A fm e AR R ) AR 0 P PR S Blh dme AR S 4 el i e B

- R S D R Ba- 2 LS (cilia)z’v’ﬁi&i% AL F ek
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Axel, 1991) -
RN e O N B3 =il
MERLDBED FrRAFEHE AL B B (A0B 2-1 917 ) ¢
(=) e Brapdsdtapd gt > 2 kot B4EMS €75
G-protein-coupled receptors (GPCR) i * @ & F L4 4+ Bif -
() 2k g~ i > ¢4 P AZNOF > 5d GF a3l
o Rk ¢ o hafd § 2F 5 A e i ] 3k 0 R i) SR AREL
b A B E e AR R 2 R
& d

(Z) g asiagd e IReNFIVIE > S My hwPe g R0 20 X M BLE ~

APGL R B RBAPHEL LA GAL TR EHESR % (Olfactory
cortex ; OC) %i"g?‘ : ""‘!n)%@ﬂu ’/_‘i 7o o
Odorant Receptors and the @rgﬁ;on of the factory System
Lk TR R
Olfactory cortex
Otfactory. fg’_rfg,}méé' 4. Thesignals are transmitted to
bulb
5. I s higher regions of the brain
cell o .
Glomenlus ’ » _é\ ™
v 7k (I
#% Bone ()" 3.Thesignals are relayed in
' | glomeruli
ﬂ"‘" ’i%gg Masal
epitheium
Olfactory g

receptor cell

A E

1. Odorants bind to
receptors

: G-protein-coupled

e receptors

'--—’. »

. Air with odorant molecules

B 2-1 e 3 4 Bl s
Figure 2-1. Olfactory signal transduction pathaway (Buck and Axel, 1991)
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o AR R AR L
(=) A
m—'ﬁ ﬂui@ﬁ TR AL A ?'(r‘z*%t#‘li‘)‘ T i o F_-F),,;fé &«e,bﬁm}@ @—{f@

B @ 3w aiF 5P R (ArBl2-2) 2 R B £ T AR E (hypothalamus )

£ % (thalamus ) ~ ¥% (amygdala) ~ 0 # A 5 (entorhinal cortex) 12 % /% 5§
(hippocampus) % %3¢ o H¥ THRe § 1 E AFPUPA L E T HFHRE > 7 ALE
a7 i CPREEFR e FEEDREE B R T UASH R EZ e

o FRY RAFEFE apfep J AT F S LB ki cRivjp b o
Flpt o FBEEE T A PR A IR R IR o A i A R f o TR E L4
(- ) =% % (Aromatherapy)

ARt B 2 ’%ﬁd i R T e ﬁ%#ﬁ“—’@* BHELRERE o 424 §
AR AZRIE G 0 F KA {Uﬁ"@i ’J"ﬁ gr8eE 0 o2 B (Y & 7. René-Maurice

A

Gattefossé » 1928 % 4 H 72 7% 4oL LE g POERE Y - LA B F

B B i# o Gattefossé 4p 4 ﬁ#ﬁéﬂFfA%mmﬁw’aﬁ§NMEﬁ§%£
ierfﬁ’ithr%m@ ° P A
HRRFLEF ST '1§TF4/E‘*31‘4 }%F’*mﬁﬁ’ﬁ’%z& PR EAF AL T L
g S eieth b A KT S @Eéﬁu o %*75:};;;‘% AT RE- B FE O &
BOARLIEA RIS E S WA S (RE S FESEREETUE ER KD
FRIEET A WIARBEHLREET  TFERY APV ABEY UK

BAREF o FRAFE2 " 2387 KB Ean A3 s fE o

H

o B P ] SR TR B
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Cribriform plate of

ethmoid bone

Olfactory

bulb

2. Diagram of the basic pathways for processing olfactory information

Figure 2
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(Z) AR THp LW G52 HF
Lopasig kit

pAAE R T (NS ra ) A Rr R N S s B
#ARfod B2 R 8 AR (Glef FAAEDT ) o P AA K RRT F T
Eh b idl > TV EAEET R H RS Y FE  Fg e TRE R
R o

AR ke 7R p A S (sympathetic) ~ & R R A 5§ (parasympathetic) % %
i A &k Ki(enteric) (4-B12-3) (Godfrey, 2004) » % g 2 & % gAY 5% 4p 3 FHd
3 L
(1) 2 g#ag: SRR S R N R R AR /’ﬁ“‘
FHo R ER LR HRA T £ 4 o od B & 2 (fight or flight)ehE s o
Q%%j::~;Q@#@?§%ﬁi%@ﬁéﬁ%ﬁﬁﬁ?:éiﬁ%ﬁiﬂ
(2) BIRRA Gt #ay & fE Ry LTS Tae 2k fﬁ AR Rl e
ok TN BT S 4’3‘._‘!;{{,);‘{#7#%& ~ (R o Bl FHIRT 0 RIR
BE i htr Kok 4 ,‘_L,;&zgc o W& R l;d z;;gﬁ;#;%@** BRI S l42p A
PN AR FEF A ¢ i 8 ;lri;’;} T2 _@%{’}P ok 20 B A S

Sepld EE AL B e i

c\'
o

2. MY

#2005 # Shen AT HFR > U A RERZE F B LR 2§ § e 2
Ha s R (limonene) &2 & 2 X 4fid 2 # 3 & 4 L4 fg (linalool) ]~
R s WA R AW EHEERAEL P B od F- 5Agumy 5% 71U
I F A F F A o g 4 T el R s B 35 BEIRA EA
Frdl@ L B A S SR e - P A g N A A TR A RAd (2 R
£ ) ¥ it €% 18 uncoupling protein 1 (UCP1) & i K @ RE R 4c 5 F 22 > 3 1Y
iﬁiﬁﬁﬁ%éﬁﬂ%%%ﬁ%ﬂ»MF%ﬂiﬂﬁﬁ’ﬁ%?ﬂé@#gm

¢ =50 (Shen et al., 2005 ; Shen et al., 2005 ; Tanida et al., 2005 ) -
¥ ¢h o Saeki (200047 § 5 A ik Hho F R R AR 6 A% L 21920 K ik

"*5? 4 o 'jéf)‘ﬁi‘—"rﬁ:/dl ;\4fﬁ1“—"|-ﬁ:/d’ BTE R AR E °ﬁ’* “\*::
17



BEL AT BFHA R KRR B R R A e R TR
i chaie S P g &0 e 5s ~ 16 £ H 2% o @ Sacki Shiohara (2001)17 3 2 54 i 4c » &
A NREFF A RE AR CREEAEA T RER EFFR o R
BEAEHBE > PRPFLFHFE L BRTHE A TEATHIAFEIEH G
VL eI AR TR R AR Y e

",‘TT TE AT Inoue F 4 (2003) & A n:?i;éiﬁ P S T >
7 &

gﬂ,"ﬂ_ﬁ_giﬁg ‘Siﬁéum‘g/gég %ﬁ;fﬁ_, NN %ﬂfi"‘l‘%iﬁiﬁ,(l) ;[H"\?]ﬁ'l)é R‘ﬂ\})’
FREFARDLREH > MERDF IR AARL R PR FFES > BREH S

BEH e (2) RRRRDFFERARY C BREFF LR ARDIZFE B
BEAEEER A REF PR ARDLIBFHRRIAEAELEFE - d NPT
FoORARPMBAPER AL IR TRAMBA TR IRSTRGS G F
—g A RE P R S S AHE TR WG p AR S R T T A
ﬂéwﬂ‘%ﬁﬁﬁ%%%éiﬁ@}agg%@Q
() 4 RS 7 5 aE 2 ?Aﬁ

i Bray (1990 )%= 7 ¥ vk },E,ZH #g-"—qv} lﬁt’%ﬁ 55 F) Bt #712 f 2005
# Shen £ A 7 fp pFiE4H er‘zﬁ‘/ﬁrji o r;\-sé,\ﬁ ;‘;éy J:ﬁ (limonene ) ¥ & * ¥ #F

.

o & H A 1%\/n\/uzﬁﬁi‘“(hnalool) faf/;r—‘ E\v“ : o BIESFL TR LR Y

;{rp;;g]t_m%q cd P EET IBRGEANT R 2 E 120 R R Tp

¥
a>
ot
FTNS
%
e
freh
o
&
m-ﬂ
BR

(limonene ) #]jgren+ & » H Moo F IR ]\" e b
(glycerol) 7 &34 (R-AF 7a T B 2 %% ) LRl v gd 2 F ¥
2 ¥ 1% histaminergic nerve ? j 7% {2 #73k (Shen et al., 2005 ; Tanida et al., 2005 ) °
EE A ERTENE R SRR R PRI EFE S
TR R E A g b T % (Shen et al, 2005) 0 d B FTF F A0F

PTG AL RRFOL M BRI
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Structures

Effects of stimulation

WY
OE=~onk e

Rt

Inferior

mesenteric

ganglion

Iris muscle
Blood vessels in head
Salivary glands

Oral and nasal mucosa
Skeletal blood vessels

Heart
Coronary arteries

Trachea and bronchi

Stomach
Intestines

Liver

Spleen

Adrenal medulla

Large and small intestine

Kidney

Bladder

Pupil dilated
Sligntly relaxed

Vasoconstriction
Secretion inhibited

Mucus secretion inhibited
‘“asodilation

Rate and force of contraction increased
Vasodilation
Bronchodilation

Peristalsis reduced

Sphincters closed

Peristalsis and tone decreased
Vasoconstriction

Glycogen - glucose conversion increased
Contracted

Adrenaline and noradrenaline
secreted into blood

Peristalsis reduced
Sphincters closed

Urine secretion decreased

Smooth muscle wall relaxed
Sphincter closed

Generally vasoconstriction

(A)

Structures Effects of stimulation
Pupil constricted
Iris muscle Contracted

Lacrimal gland

Salivary glands:
Submandibular
Sublingual
Parotid gland

Heart
Coronary arteries

Trachea and bronchi

Stomach

Small intestine

Liver and gall bladder
Pancreas

Kidney

Small intestine

Large intestine

Bladder

Sex organs
and genitalia

Tear secretion increased
Saliva secretion increased

Saliva secretion increased

Rate and force of contraction decreased
Vasoconstriction

Bronchoconstriction

Secretion of gastric juice and
peristalsis increased

Digestion and absorption increased
Blood vessels dilated
Secration of bile increased

Secretion of pancreatic juice increased

Urine secretion increased

Secretion of intestinal juice and
peristalsis increased

Secretions and peristalsis increased
Sphincter relaxed

Muscle of wall contracted

Sphincters relaxed

Male: arection

Female: variable; depending
on stage in cycle

autonomic nervous system (Godfrey, 2004).
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Figure 2-3. The sympathetic (A) and parasympathetic (B) divisions of the




I ~ A gi e (olfactory nerve ensheathing cells)
(=) Bz i
FAEHGE G RFLHE TS ARG G L R EFRE A2
fed B BhRE N P FRA S RALE RPN P RA G kA2 A i 97 L e (Graziadei
and Monti Graziadei, 1978 ) - wLi} 'm#¢ (olfactory ensheathing cells ; OECs) ¥ j& x4
Rerp Sgkak 2oL 3R A~ RAER G A A 3 % (Doucette, 19915 1993) 5 &
- LG P fRA Sk k2 & A e (central nervous system astrocytes ; CNS
astrocytes ) fv ¢t % 2 pr_%m#z ( Peripheral nervous system Schwann cells ; PNS Schwann
cells) FEHFMH s gime > Ak FdhRE CNS BB 2ZBFF A8 - Bl o wliflm
24 £ 2 A, NERL IR T 4 £ P X (Barnett et al., 1993; Goodman et al., 1993 ) %
BAEBZRBESI > 2 B E A8 05 k4 (Sonigraetal., 1996) -
L e b f o e IV B aagEiE b ’Qf FHE G ARPFTHRARM I
( GFAP) ( Barber and Dahl,1987 )+ 84c + 3‘4 G4 & 75 X % (p75 NGFr) (Gong
et al,, 1994)~ S100 34 F (Pixley, 1992 ) ~ph RA L 5 ut W rimee h J Ffrimse
ZbFR F] 3 oA 5w ve AR A (N—(IIAM‘-’:'faimly) (Doucette, 1993 ) 14 % ki v

(laminin) &g 4 o 3 % Rl Hok 2] Lo g B 2w s T 62 12 4 i 2 7
S\l 1

mFTAR o

(=) Pw2Fmy
e i F1E G P fRA G kM2 B A R e fodh B 2P e R E AR

%7%%%@&#@%?\i£\ﬁﬂ\%%ﬁ%%ﬂéﬂ’ﬁﬁ%m@ﬁgi

RAzd £ nimrg ok LR {esk g A 3 > 4oFNLI ~ Tenacisn ~ Laminin 2 NCM % o =

Wi BB E S L ATERBRY A E ARG > ¢ Rt

G2 Yk P EAFNBESE 25 & 5 F B H 5 (Boyd

et al., 2005; Ruitenberg et al., 2006 )

A3 o A2 R

(- ) #gorkpeg i (NPY)

N = A RO
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(=) #egrk (Leptin)

Leptin %_d % % < leptos (=thin)m & > 1 & & & R g & g¥pimie 714 4 -
et iRE s o~ 7 s BRI oreg B IRE RS 2SR
#1744 (Considine, 2001 ; Scharf et al., 2004 ; Holness et al., 1999) o Leptin 7 — #&
encode ob gene> d 167 1=k i #7 e = chd-v 5> 4 + £ % 16kDa’ # 3% £(OB-R)
£_f**interleukin 6 receptor of class I cytokine receptor superfamily - i% i Janus kinase
and signal transducers and activators of transcription (JAK/STAT) i & & 21 4 -
OB-R + % A & 1 #:0B-Ra, OB-Rb, OB-R¢, OB-Rd #OB-Re- 7 #O0B-R #N
AR Fldpin > 55 3 BC =LA R 5| (Bates etal., 2000 ; Miinzberg et al.,
2005) o R AR SETAREAGN BT a0 B S0 & § T
B N A PR 5 Been g £ (neuropeptide Y 5 NPY) ;ﬁ d #rHINPY ™ *% € &
B e L B A SEMEE PR L g ;p'ﬂ (Mercer et al., 1997) » ‘a¥ i £ 22 48
%?Q@#@}%’ﬁsm%&%wﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ:iﬁﬁﬁﬁbﬂﬁ
éﬁ@r&fnﬁﬂéﬁ-%Cg i Rk ,ér@ﬁ% DY

T fFo Leptin 1 & 5d = iFRGE KA ?Fﬁb E s LT Rer&a7 4% 2.

TERGFS R }I%:}F] Gl )%,;r% 4” +4‘!Tﬂs—(olfact0ry mucosa) N & = & L IR
IR = ﬂﬂkxwfﬂﬁmﬁﬁm %%1%%@%~;ﬁmwﬁ
subpopulation of maturating neurons ° 7% s % Mgk 2 Hag B¢ e |
iRt i@ 5 (758 9 (7 5 (pre-ingestive behavior) o #& > § &} i

7 fe s g s N ek o4 R (Getchell et al., 2006 ; Baly et al., 2007 ) -
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(=) a#% (Orexins)

Orexin % p # "5 < orexia i & #52. & » 7" L % hypocretins - 1998 & & —‘F% E
U Sk Bebr ¥ 3 R4 35§ Pt i G-protein couple receptor » ¥ ¥ iF i ¢ 4w
e 5 EPRE AP 2 o d TP SR ik E St & 5 orexin (de Leceaetal.,
1998 ; Sakuraietal., 1998) - & 52 % WA 13 S (7 5 (feeding behavior) 7& %
PR, 27 F AZiF #) (sleep-wake cycle ) 2 # 452 (Sakurai, 2002 ) » § #2884 7 ~ & B
BEZMWEE 4 2E R(Peyronetal, 1998; Date et al., 1999; Mullett et al., 2000;

Sakurai, 2002; Baldo et al., 2003 ) » %’gé A 75 “ﬁ% BEEAN S ASER BT RRT
LA

X BT “‘%’B’iﬁi R &7 5 43 (Haraetal,2001) o & 454 A /87555 &
BC2A e fpit chE M Orexin A {r Orexin B (2 ¢ # hypocretin-1{=
hypocretin-2) ° Orexin A 3 33 B & 2 ; orexin B 3 28 efipem 2 - H
< 48+ 7 A 48> Orexin 1 R¥2 Orexin2 R« ¥ fe% & Orexinl R 5 94%4p ii2 » £2 Orexin
2R PIF 95% > 7 v H A FILG FAR DI T o

SHEANCAGT AN A GRS o, —ka b 13\--& Hife B v 7 %73 3 4 (Yamamoto
etal.,, 2000) - I &85 k= (prolatln )Q'f'r'%gv ek ((dynorphin) £ F & I o fAS4k

2

ABET 0 TARLE F 4 jZorexin s f &rkaém,mali\aﬁojj » Orexin™ 7 fo

A k%@ (cilia 0 olfactory nuclel 'fr'amygdala) (Caillol et al., 2003 ) -
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s

¥z &~ gkt g B2 (Neuropeptide Tyrosine ; NPY )

- . i 4

A G ERRL § ﬁ-‘r?zﬁva- % 1982 & d Tatemoto f& 2 "o @ A& di &k » 5 36 Bieik
fefrie el ad ks B - A GRES T o B & Ld KA T rirkbhag
B 5 Ak 3R A R & pk (tyrosine,Y ) #ofi- & Neuropeptide Tyrosine » Neuropeptide
Y i 45 NPY o

NPY v fh e Sif ¥ cng Aspdr 2 L enifod Ap b5 % A4 )7 248 NPY o
4B e g A R S g kKB S F 2 22 NPY B B AP i i & & 5 peptide
YY(PYY): & F i H otk 00335 5Ee § 7255 (pancreatic polypeptides ; PPs) >
F G RAR I A 308 5 AL NPY 52% (NPY family) & % £ NPY 4.5 jo%

(NPY super-family ) ( & 3= p B 7404k 2-3 #5757 ) o

NPY R & & F a4 g d 4 el diggy! o« %z jj it (Cerda-Reverter
and Larhammar, 2000 ) » %] i & W& iZe” ‘]“?%F FABEBNEF RPIFE R AR
4 5 blde BAEHES T A kR R zé CE R RN R A
A ERCFESCRAZERRES (Rlﬁcskletal 1999 ) -

NPY 7 & ﬁ—d - B FF ”TF%:}';} : vd&rzd £ F1+ (NGF) (Sabol et al.,
1990) fr4 4 # £ 5]+ (EGF) (.C_ollmers et al A1993) 5 ¢ i5ie NPY mRNA &4
By Rm > % § % (Higuchi et al., 1988.) < iis%)i B gc% (glucocorticoid) (Misaki et
al., 1992) 1 2 g8 % (Schwartzetal., 1996) 32 ¢ % i NPY mRNA # 3 o b ¢ >
TALE BRI K0 gilAa R m & TARLE M NPY 7 £33 4 (Leeetal,
1998) o wh.af p 4k & chak £ > B € i A eLTR ) 2 NPY mRNA £ 322 74 ‘e 4p v

7 B F 43 3 4 (Rutkoski etal., 1999) »
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Table 2-3. Primary amino acid and sequence of neuropeptide Y, peptide YY and

pancreatic polypeptide.

Dift

3

30

15

NPY

T R Q RYNH
T R Q R YNHI
T R Q RYNH |

T R Q RYNH
TR Q RYNH 3

TR Q RYNH 6

YPSKPDNPGEDAPAEDMARYYSALRHY
YPSKPDNPGEDAPAEDMARYYSALRHY
YPSKPDNPGEDAPAEDLARYYSALRHY
YPSKPDNPGEDAPAEDMARYYSALRHY
YPSKPDNPGEGAPAEDLAKYYSALRHY
FPNKPDSPGEDAPAEDLARYLSAVRHY

human

rat
porcine
plinea pig
dogfish
lamprea

PYY

YPTKPEAPGEDASPEELNRYYASLRHYLNLVTRGOQRYNH
YPAKPEAPGEDASPEELSRYYASLRHYLNLVTROQRYNH?
YPAKPEAPGEDASPEELSRYYASLRHYLNLVYTRGQRYNH!
YPSKPEAPGSDASPEELARYYASLRHYLNLVTROQRYNH 3
YPPKPENPGEDAPPEELAKYYSALRHYINLITROQRYNHDY
FPPKPDNPGDNASPEQMARYKAAVRHYINLIYTOQRYNH 4

human

rat

porcine

guinea pig
dogfish

lamprea

PP

APLEPVYPGDDATAEQMAQYAADLRRYINMLTRP RYNH
APLEPMYPGDYATHEQRAQYETQLRRYINTLTRP RYNH? &
APLEPVYPGDDATPEQMAQYAAELRRYINMLTRP RYNH?

APLEPVYPGDDATPQOMAQYAAEMRRY ITNMLTRP RYNH {4
GPSQPTYPGDDAPVEDLIRFYDNLQOQYLNVVTRHRYNH 2

human

rat

porcine

guinea pig
avian

( van Dumont and Quirion, 2006 )

Diff represents the number of amino acid that is not identical to sequences found in human

N
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= ~NPY #3038 (7 5 2 B
() TARE LS 752 10

TALF (hypothalamus) ¥ ¢ {# 4852 R E Tl B8 2% - i £ T i
AGd xS LR R AR - BIESRE CHES T SRR T RS

AL S LE I LA FRAPT R § 0% o Stellar (1954) & )
" g ¢ i (dual center hypothesis) | » g TARLE F A BALE DY R
- % #3898 ¥ 1% (feeding center ) » =3¢t g]4% (lateral hypothalamus ; LH) - &
EA NSy L FARLH R R CHESfobi-k o TR MME s F T ET
BLH pF o> R € W 4e & o3P~ > 180 E 7L (Carlson, 1991) - ¥ - B 24 3
® 1% (satiety center) =3%# g ip]+% (ventromedial hypothalamus ; VMH ) - & 8.3
P EREDEERAFES D ERWIE FUTHFRVMH BFo A SR T ES
G o iTE R Apdl 0 TARLE a8 ’l/%’* (Arcuatenucleus ; ARC) ~ 4R+ #%
( Supraoptic nucleus ; SON) £ 2= 4% (Paraventrlcular nucleus ; PVN) % » 7v §_
AFESFLOEL RE ( Anand andBrobeck 1951; Gold, 1973; Swanson and
Sawchenko, 1983 )e ¥ “f ¥ f#2 & - Ao\' ﬁﬁﬁi W0 B¢ TR ik JR Elmquist
Eﬁ‘?'ﬁ (1999) =% » & B ,, z€| @ 47'%* ( heurotransmitter ) 4 # 8248 o
TALE IR Z %E 5#’}*—“?%‘* Ef*ﬁé & % % (ARC-LHA-ANS & _
ARC-LHA-cerebral cortex ) .17 #REx¢h IE'J VA MRl S A T B RS
1 & B o AR R ARSI ! S BiE BTy 848 % (orexin) 2 MCH
(melanin concentrating hormone ) % o ¥ — 2gR| 5 5 k-3 fP—-p EH & 1 &b
(ARC-PVN-ANS) 2z p |47 5 4¢ 55 %85 (medial hypothalamic satiety network ) >
Aprdl e fEehi & R B $8 3 AR KBRS F 3 o-MSH (a-melanocyte
stimulating hormone) ~ CART ( cocaine and amphetamine regulated ) % - 2@ » NPY
2 9% B 4p K 3-v (agouti-related protein ; AgRP) - j¥w ;& ke 8% (leptin) -~
%5 % (insulin) M2 44 Bk 2 BIF BT Gios 8§ Sk (Elmquist
etal., 1999)
L &?Eﬁﬁ;‘\ﬁ; PTARE Y s KPR R A e A Sl S
BE ~ B 4o 3 9 (ONPY/AgRP # 5 =~ (NPY/AgRP neuron) E¥rd|Ea ~ 'F K 85

7POMC/CART # 5~ (POMC/CART neuron ) > H ¢ NPY/AgRP # '§ =~ & ixNPY
25



g e A 4 885 POMC/CART # 5 =~ B~ i aPOMC » H % 23 o-MSH |
Bk el a 52 RS (AeRI2-4977 ) o

Distal gastrointestinal tract

Wl 24~ i BT 4w

Fancreas

Figure 2-4. Physiological regulation of energy balance ( Barsh and Schwartz, 2002 )
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(=) THE NPY ka2 & ¢
# 594 #KY (Neuropeptide Y » NPY ) B b 5 f® fper % 40 550 kb &
A& chr i At G A5 B4 HE S (Clarketal, 1984) » A R 5 ¢ 7 0 I -
FAMNPY (2 €M e F a5 2 S 5 (Seeley etal., 1995; Ammar et
al., 2000; Benoit et al., 2005) ° ¥ ¢t » NPY ¢ ¢ © g F|é¢ & chf b M2 6 > &
WA SR H4odk S £ (meal size )7 g 0 LR B B AT E B 7 2
( Stricker-Krongrad et al., 1994; Lynch et al., 1994 ) - NPY Ei&4& & ¢hi7 5 % %L%% d

-

g2 A Emre K & ANPY » i&m #-H B35 TAE > TARE L BET T 3R
Ev %

B H TR Glde bR ® ~ F B4 (Dorsomedialnucleus) & T ARLFE
3 (Billington et al., 1994 ; Inui, 2000 ; Kalra et al., 1999) ; @ 3% 5 4% ONPY e
IR € X TR T MM T ARE 3 P ? NPY 1% (Inui, 1999 ; Kalra et
al.,,1997) - 4 Z s (leptin deﬁmency) ifgb/ob | & ~ &4k L R R B2

db/db ] &> H FARLFE 5 A, NPY mRNAmzv FE EH 4 P 1 3 FONPY

s

£+ ¢ LR ¥F H 4c (Dryden etials 1995a Enekson etal., 1996) - » R A

e

2
2 AL B NP 4 pF o NPY A 2~ g Liﬁwp 4 > NPY &8 &qoh s ¢ H 4
(Baskin et al.,1999 ; Chance et al, 19b4)

Ak ekY g %"'mpp%/;ﬁgsﬁﬁm"e’iﬁFmG P ST S

*ooopwm e 3 fANPY X BARE R s”#é. "Y1~Y2~Y3-Y4-~Y5~Y6" %
1Y3 2t B Ak e iE s (Cloned) d) % (Balasubramania, 1997,2002) -
Fal S0 S A g0 RY] A YS X B2 ARt 0 Bl g Frdlp g A TR
Y #7134 S 7 5 (Dubeetal, 1995 ; Ishihara et al., 1998 ; Kanatani et al., 1996 ;
Polidori et al., 2000 ) - ’,}_5"1% AEEIRY] R Beax KY o HESE ML R
dARE W RETE S Y 4R d Find 41 & 39 (Uncoupling protein ; UCP-1) 3 £
B € % ¥ # 4. (Polidorietal., 2000) ; f4? G33PXY5 &% B frﬂﬂ IR
8% % fE s M2 35 (Inui, 2000 ; Michel etal., 1998) » #7112 > Y1~ Y5 &% %
ENPY 1 Eenff 4o Bipivr P gl £ 8 44 o

.__;gb E Bk f?g‘” W 'F ’&_ S—;E g\ 3 ’}“" PR .&r‘]’;}é ““’H'p—:Y ]9 ’ ;M-g /}Ek' ’}"r
¥% % & (Brown adipose tissue ; BAT) ¢4 # &% (Thermogenesis) ~ "% it 2 i
# (Energy expenditure) % 34 8 F» 2 B~ > & a B0 B 42 - BB RS o
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B {¢ 3 5 % 2L (Billington et al., 1991 ; Egawa et al., 1991 ; Zarjevski et al., 1993) -
NPY s R 75 55 A352F 5 A 4 5eha & % b o Gl4cF viim ™ < ok mie
l;'i”%’ Pl w3k 0 NPY 13 & fmie chiT % 3 & ¢ J23r | B o im e e ek hk
o (4 IL-6) » Frd] % BB L e E APl kB R AR T 0 & - BN
i A2 4 (Bedouietal., 2003) o
el pod L e T A L NPY Rl TR 2wt ic > B iR b AL e
T dt A S At R A o tp et 2 0t o ) i w e #T A SR NPY S BRER G

FrelFH g4 £ 713 (Hansel et al., 2001; Ubink and Hokfelt, 2000 ) -

NPY

Olfactory bulb

Cribiform plate of

NPY-producing the skull separating
olfactory nasal cavity and brain
ensheathing -
cells
Basal
cells .
NPY-producing ——— Sensory neurons in
sustentacular i"" _ nasal epithelium
cells N TR R AT
- -
= = Microbes in
o % nasal cavity
- -
B 2-5~ A4 Gk Y Gk Aeans AR

Figure 2-5. NPY-producing cells in the olfactory system. ( Brogden et al., 2005 )
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CER S R LS

1

>
~

NPY % # 574 PXft & fi (neuropeptide tyrosine) 2. ff fi> d 36 1 Mgk fid #7 e
FOREB AT A A SEY RN LR E - GRS L I T
eSS B2 PER S EE - 22005#Shen® A FRF F MR 2 Hed o R
g *F (limonene) it Frfl# % & &5 » @ & T A 2 H A & 44 g
(linanool) P RE& 4 & 25 > w4 Bl 4 F = A i flget prfle £ A K000
NPY - itd BT F L - AR HFL DAL FR URIFHF 2 AL R
BBy A& A Xz 4% Bl e 104 48 0 ¥ 1417 S drd] 2§ NPY mRNA £ 31

v

AT B w A G IR

M & =
NPY-producing oilhffacjt NA : = —
ensheathing cells | . \9 I
RolfB1. T =, % \"% =

W F . % a Plasma NPY and Leptin levels

Part I

>
o~

L %%‘ BIET 5 2 5x10° cells/mL & vl 4 A Emre i g S X EJT A
FLF 10 min 2 50 o EIE A E B Pl Rl
i 5 s 7e 4 I NPY mRNA 2 4 # 4§

ﬁd "Eﬁpik:';ﬁ%pﬂ.% %K}V\ J’%

Iy

,.

o
i\
=
‘3/
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*5

ﬁ ‘ \

|

i\ >

= 4
£ ,}3
Ny
= e
(b2t o
o

T 502 5x10° cells/mL + B4 Smres k8 X > g2
R4 10 min 2 {53 - @ b“prﬁ“i&’f*
W 5 e £ R NPY mRNA 2 4 & 4% F

Culture Rolf B1. T cell 2 days
Treated Rolf B1.T with sample for 10 min

!

e E R

| \
l

Spices

Diallyl Disulfide, Capsaicin, Citral, Curcumin
Diallyl Sulfide £

N

fh\‘u, . 7, Component of essential oil
|',-\. | ]

| -..-l-

. Il e |]i’lnene, 1-Octen-3-o0l, Methyl phenylacetate,
) : Vanillin, Eucalyptol Geraniol, Citronellal,

‘ 87 i m (filtronellol

Cell viability

Microscopy MTT Assay
NPY mRNA
expression
RNA. RNA, ¢DNA . Electrophoresis
extrlictlon transcript PCR reaction

[

Real-time PCR

N\
! Potential flavors stimulate appetite :
N N N NI ~
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L LRSI PRl T RS PR

Clinical trial

l

Pre-test: 30 health people
(20-35 years old)

l !

Negative s o
Control: Control: Positive Control: P?ntﬁee'
= Limonene i =
Water (n=6) (et) Linalool (n=6) Octenol  (n=6)

Sample stimulate 5 min/1 week; 10 min/ 2™
concentration week; 15 min/ 3™ week

Questionnaire Physiology
1. Food history 1. Body weight, body fat,
2. Appetite status hight
3. Mood 2. Body temperature
4. Sleep Quality 3. Blood pressure

4. Serum NPY, Leptin levels




Fr g REHEEE
B8 R
-~ ek
= & & & F B o2 $% Rolf BL.T (Adult rat olfactory nerve ensheathing
cells) > £ P4 B/ 4 & %1 £ EF 7 #“7p European Collection of Cell Culture
Health Protection Agency (ECACC) ﬁa?l » oo gt lm R R A TR R AR B0
S100~ M3 o4 4 53 & F]+ L 8 p75 4 '54 £ %] - 4kid 3¢ laminin ~ tenascin
% NCAM -
I~ P ERE RS A
1. B p Sigma, St. Louis, Mo, USA :
Capsaicin
Citral
Curcumin

Diallyl disulfide

Geraniol |}

1A
| 1

Methyl phenylacetate . - | |
3-(4,5-dimethyl Thiazol—é—yl_)—Z,S—diphe_lny"l-tetrazolium bromide ( MTT )
1-octen-3-ol .

Sodium phosphate dibasic (Na,HPO4)

Sodium hydrogen carbonate (NaHCO3)

Trypan blue

Vanillin

2. BB Merck, chemical Co., USA

Citronellal
Diallyl sulfide
(+/-)-Linalool
s-(-)-limonene
Sodium chloride (NaCl)
3. Fp Merck, Hohenbrunn, Germany

Dimethyl sulfoxide (DMSO)
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4. P p Hyclone, Logan, Utah, USA

Dulbecco’s Modified Eagle Medium (DMEM)

Fetal bovine serum (FBS)

5. B p fluca
Eucalyptol
6. B p alfa aesar

Citronellol

7. RNase inhibitor

Pk 2
i A &t SR kE B S AR R
DMSO
L1  s-(-)-Limonene  99% 1 ml Fluca ¥/ 5000 ppm
L2 (+/-)-Linalool 97% -~ <100 mi Merck 7o PR/ HE 5000 ppm
C1 Citronellal 96%~ 100 ml Merck B FPE 5000 ppm
C2 Citronellol 3 “{nl alfa aesar A G pE 5000 ppm
Citral Citral 95% 5"”;i"" ‘Sigma-Aldrich  #¥7%  10000 ppm
Cur  Curcumin 9% || 10¢ |Sigma-Aldich ¥ # 10000 ppm
Cap Capsaicin 50 mg’, S::igma—Aldrich i & 10000 ppm
DAS Diallyl sulfide 97% 50 ml Merck 10000 ppm
DADS Diallyl disulfide  80% 25¢g  Sigma-Aldrich 10000 ppm
E Eucalyptol 99% 1 ml Fluca T3 % 5000 ppm
G Geraniol 98% 25g  Sigma-Aldrich & E ¥ p% 5000 ppm
Methyl
M shenylacetate 99% 5¢g Sigma-Aldrich 5000 ppm
1-3 % -3-F%
0] 1-octen-3-ol 98% 10g  Sigma-Aldrich 5000 ppm
(FR%)
P (-)-a-Pinene 99% 1 ml Fluca TR 10000 ppm
\% Vanillin 100g  Sigma-Aldrich Y3 5000 ppm
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2 ARRFERE
1.0.22,0.45 ym & F4* F &g ¥ Hp Pall corporation
2. 1ml~2ml~5ml~ 10 ml serological pipettes Fp TPP, Switzerland
3.15ml~ 50 ml # F#t-< ¢ Pp Greiner Bio-one, Frickenhausen, Germany
4.500 ml ~ 1000 ml & 75#¢ PEp  Schott, Germany
5.3mL,5mL, 10 mL 4§

. Cell culture 3% % ¥ (25cm” ~ 75cm?) BEp  Cellstar, USA

. pH meter (Jenco 6071) Pp 54 » 5%

. Pipet (100ul ~ 1ml ~ 5ml ~ 10ml) F£p Rainin, USA

Nl <N N

. Pipet-aid P p Drummond Scientific Co., USA

10. Tip (0.2ml ~ Iml ~ 5ml ~ 10ml) pEp  Gilson, USA

11. = & Balance (HR-200) P prA&D, USA

12. = 33+ #cf (Hemocytometer) #4p Néubauer Ma

13. p # 4K fF % ~ 17 & (Precision microplate reader) M f Emax, Molecular
Devices, USA 3 E-q |

14, %4 (Eyela WFO-6008DWindly &¥en) (P48 Tokyo, Japan

15. 3 BR=F 4 (Dong-ming Tl\/lj323 Autoéla\.ge) BEp oA o

16. & F4% ¥ ~ (Laminar ﬂow). Bip "»"EJ?. e A s L

17. % &% 4 44 F PEp Taylor-Wharton, 34HC

18. {28 -ki# ¥ Tungtec RT-25R Reciprocating low temp. shaker bath pip
R AR o

19. ® = & pcst (Microscope Eclipse TE300) F&p Nikon, Japan

20. )z B pcst Inverted microscope (Eclipse TE300) B p  Nikon, Japan

21. $ % 44 CO2 incubator (Model TC 2323) Fp SHEL LAB, Japan

22. #w# Centrifuge KUBOTA 2100 pp KUBOTA, Japan

23. 4 g+ ko Milli-Q -k & % (Bedford, MA, USA)

24, AZHcE & %k B 3+ Nanodrop-100 (ND-100)

25. & &R B (Mupid-2plus gel electrophoresis system) Fp Cosmo Bio Co., Ltd.,

Tokto, Japan
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26. B A4 k% (UV-box)
27.PCR # % %E (PCR thermocycler) F:f 4p ¥ Rk B

Foa~F 2

- e

(- )ROIfBL.T %z bk ~ 342 8%
1.Rolf B1. T w2 2_fZi%

BEFHRWAE O FY PR N 3 9RoIBLLT w2 p iRk ¥
¢oBiis s ik & 337C fgé ’Ijrﬁﬁ:IL'Li‘—T—Jﬂh}\Eﬁ’fr’P%'\ gﬂ‘
Firo?vxNmie R I E R4 ~» TR ZR (89% DMEM + 10% FBS + 1%
L-glutamine ) ¢ ¢ » £ R ZRAFww kR > B > TI52 8 49 - *
37C 5% CO, > * E 2 BB rﬂif% ;%241‘5.—*»%52 i fmre phrtis > £ O %
B ALY TS AR o

2.Rolf BI.T fmP22_ 3%« o ~

sme 33 % % § 89% DMEM (096 FBS & 1% L-glutamine s % i ¢ » % ¥
R :
3237°C > 5% CO, v 7 B AA }iknig b B B4

3.ROIfBL.T im% 2 k&
Fmed Ea i~ 4 A\,%EB? R RN 2 % (subculture) - i&{7
BEBRE ARkwrp R R B0 o RA 2L AR > 1 3mLPBS ¥
it e dmie T B~ A1 0 2 t8 4e 2 3mL 0.25% Trypsin-EDTA T w 335 & 4 (7% 3 &
48 > @ fme A PRI R R FLRIN &0 3 FBSe3E %% ¢ {oTrypsin-EDTA %%
F R #swmre e b3t 1S mLaE A g @ 0 30 %8 121000 rpm, 5 min 3o 0 2
Tt FRIierBERRLEDY LY RFASE R RiFRHE- LB
A * &P wrede ) £ % 12 %% (89% DMEM + 10% FBS + 1%
L-glutamine)#-4n % Jk & 23 3 1x10° cells/mL » ¥ » T752_ 32 % #g ¢ » ¥ 3032 4 7y
Lo p 2 mecp » L2 H 47 o FiRRoIfBL. T fmie & hdp ik

A ERED FEFE8% M J AT %
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4. Rolf BI. T ‘m¥s 2 i} ¢ %1%
mre s B At > BF@E kR L 5x10°cells/ml 5 > 4c » & ImL 5 90%
FBS %2 10% dimethyl sulfoxide (DMSO);% %8 » R £323 (6 8 » @ FA ok § > T
P dmie LALE BB S A S P e 2 8 Mk IR S Y 2% » Cryo Freezing
Container: “t » 100% isopropyl alcohol (isppropanol) » 2<% *+-80°C 7k 4 ibri& %
B RR O ERBLFPERBIREF Y CRTEPET o
(z) wmrezt#k
Poip g AR 2 0.1mlsw 7 30 > 4e ~ 0.1ml 0.4% Trypan blue% ¢ > 2 &k
BT Ecwe o Pl P REY > AR ES gt e A L aniE e o
Bl A
e feiml = [(d TR B8 % 1 AIE e i) /8] x2x 10" 1R % #k
* DMEMS32 % % 3 5 fm % e 1 ST @b R i F skt v o

(Z) 4 # # 4> Rolf BLIT# % 35, /M F%%e (MTT assay )

MTT [3-(4, 5)-dimethylthiazol- 2-yﬁ§'—2,,5 diphenyltetrazolium bromide] & & /2
#1983 Mosmann % - % & /) i d )2' fi& ‘L«? | R dm e o™ x> RIL S A
S mre ¥ ﬁ»’i’if“]w?ﬁ P g3 fh R i ﬁf[a%. (succmaté dghydrogenase) SRS S A SF Y el
MTT2Z_tetrazoliumi® f = % & & 9;35 ﬁ?fofmaiani*uﬁ% RN P £ R LI
Bl ESTONMT Rk B o F FE AR S o sk E s i}céﬁr“g o @ F inE %fif_gkjlﬁg
P EMEEEE S TUMTITEE S ¥4 ¢ A4 %1 5 4F ¢ (Mosmann, 1983) -

A e N PR e e B Tl Mt kR B S 5x10° cells/mL oy ¥ &
- wellfd » 100 pLenfm e 232 R 5 ¢ 2 % « FHREE 70 F R EAL W5 7 b
100uL # ik B 2 % 5 % A 2DMEM 2 % ;3 #|:7DMSO » (iF15 A 4 %
6o BEAFERZAF F 4 ZDMEM o £ 4~ 100uL MTT (2mg/mL ) » *
37C > 55%CO, 2 % $4° B A3/ BFiS > 7 #¢ 100pL lysis buffer (DMSO) » {*
154 4818 > »+570nm Pl k@ > Pl T iwfe F P8 mfe W A 4 o MDMEM3E &
ﬁ&wgﬁ%ﬁ’?Eﬁﬁ%F%&ié%&&i@%iﬁémﬁﬁiﬁJE
b oo Ti B )3 X s 17 (ANOVA) > #5525 USASE st 2 730k

#{7 4147 > ™ Ducan’s Z|%rH £ B B F M o
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(z)

¢

AL F g Rolf BLLT + & A K imbe

B~5x10° cells/mLsw %2 i 4e » 6 well 32 % ¥ @ » §3037°C » 3 5% CO, 43 %

BAED X 0 X {Sher D2 AP F R > RS F ARG AR

B w2 DMEM3: & % s 0 J 8] o de » 518 > B 3037°C 0 7 5% CO, 3

%457 32 %10 2415 > Jcd me ¥ BRNA -

-~ ATFERR

(=)

(=)

# B~ Rolf B1. T total RNA ( Total RNA extraction )

5x10° cells/mL 54 § = A f1jcts 2 % » & * Geneaid RNA Mini kit
F# % RNA - #-fmre 7 T £ 1512100 uL PBS #74zim% > 4c ~ 400 uL RB
Buffer -4 pL B-mercaptoethanol & 3 S # ¥ 5 448 > £ 4 » 500 uL > 70%
Ethanol “¢ 4R 3 > @ A PB~502 pLiR ez 484 2 RB Column® >3t 4°C 11
13,0008 14 415 > + % Bili# S EF] 7 57502 uLid feiz A5 5 RB
Column*® > *% 4°C 413,000 léa\ é:ﬁ_fg & ,%:@;},ﬁh o v~ 400 uL W1
Buffer » ** 4°C 1113 OOO%&I»I ﬁw » 3 fﬁ,}@nz o 4r » 600 uL. Wash
Buffer > ** 4°C 13 OOO%&M lln\lZ&.fv 4 f:@,}ﬁ,,s » £ A X o # column
2% 4°C 1213,0004.< 3% 45 Lé ’T“c N RNase free water (DEPC) # % 34
ﬁa+&4cIH3MM$MM>m’ﬁﬁwajwmgW%aué”ﬁﬂdﬂ
RNA -

RNA k& 2 &2 Rl 2
1. A2 HcE & k£ B 3+ Nanodrop-100 (ND-100)

B b it eRNA 2 pl > 1 # A2 fic® 4 € € B 3+ Nanodrop-100 (ND-100)
PIEZRNA B2 55 o ND-1004 M E 4~ KL B E " R M4 6 5k 4 fF
Mo R F12uli& o BRI S o S TR RN A ek s (1 mm
202 mm) > EPEd T - BRE AT EE LS mE B4 R
By B enif gl o B Frnanodrop 4 {7 4%5% > Zhi% Nucleic Acid » it = £ 15 »
ﬂ%ﬁ%%ﬁ%Miﬁﬁﬁ%Omy@ﬁ&%@%u%?RM%ﬁ&&o
(O.D260=1F% » 5% ** Rig ¥ RNA kA %40 pg/ul) « & % 4+260/230 ~
260/280 - %k B2 1t @ 2 F W RNA 2 55 0 260/230 B & 43 2.0-2.2

260/280 & &1 *371.8-2.05 & ©
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2. P EpEEEA T A (formaldehyde-agarose gel electrophoresis )
PREE - A P FRNAREA - AEFYFEEEFBHEIT AL TR O
77 T pEeEE > RNAR ZE L)1 ? % formamide 3£ {7 % 1w
o R RBHAAARSE o d WYY - BRAEF T U
B R T AT A f ARl s R 1T BT R APEATR * ang
e 2 MOPS o gt oh > 25 7 FReri¥ RGBT 0 7P AN BB
BWEREFY T o d 3 rRNA @2 RNASE 2. 80~85% » 1/ ethidium
bromide% ¢ & > T IR chs B 2 & RNAJ F 3% 4 % 2 larges small
rRNAs( 2 24 # 5 28S£218S> 24 # 5 23S£216S); 47 *tsmall rRNA
HHiT 0 & ii&'}i&smearév’ﬂfr%{mRNAs » o % Fli mRNAsHAE 2 5> a &
B - hif ik o
3k BT ( Sambrook et al:;, 1989 )"
I e B 12% © mEid g ~
(1) #=P~0.48 g agarose/ & 100\_mL,11,L'\‘/V%_4‘£E # 94 ~ 25 mL dH,O/DEPC
(2) "Bk Y b #0% RS ,,{d{(ﬁ-iﬁm_ FAgi Riring s A B 3260C E
2K R S mif :.l L &
(3) #-% Fagarosein u’if .ﬁﬂiliﬁ‘fiﬁ% flll.l#z FA e r8mL 255
formaldehyde gel running buffer % 7.2 mLz © B o i o i HEL
8o g
(4) > F AN R ok B BN T3 S (B
30 min )
2. RNAH S #F (R84 =20 ul)
(1) dH,O/DEPC: 4.5-X (uL)
RNA (6 pg) * X (uL)
5% formaldehyde gel running buffer : 2 (uL)
Formaldehyde : 3.5 (uL)
Formamide : 10 (uL)
(2) Recz3 T @ ficfyts > B 365C JZE KH (£ 15 min
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(3) #18% 2 fed Hr g 4 3 kip ¥
(4) o Byt 1 Bdps § w2 kip ¢ o 3000 & g A u 4
2 uL formaldehyde gel loading buffer£? 1 uL ethidium bromide
3. mA

(1) EFTAR o JBEAZFERMICET AN > Ther G F 18
formaldehyde gel running buffer

(2) ™M50VRE RIEE 5Smin

(3) A rzA~172 RNAKE > M50 VT BRETR A 0 FiE B A48 &
I a2 o MBET R BHA 2 UV transilluminator

box » BLERNAS #F 2 75 af?)

(= ) RNA 2z & 4% (Reverse transcription,)
1.4] * BIO-RAD iScript' McDNA Synth'zesis~ Kit
2.RNAR & F 1 1000/l —
3ﬁ%ﬁ@%%$wswiwﬁggp

Compnent c ll | 1 1 ‘Volume per reaction
5% iScript Reaction Mi.); 2 : ' 4 8 4 uL

iScript Reverse Transcriptase . 1 uL
Nuclease-free water (15-X)pL
RNA template (100 ng/puL Total RNA) X puL

Total Volume 20 uL

301" BERER XS BEAE B

Temperature time
25C 5 mins
42°C 30 mins
85°C 5 mins
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(w ) R E&ps 4 F & (Polymerase Chain Reaction, PCR )
F1* EconoTaq®PLUS GREEN 2X Master Mix
1. X4 cDNA kR A3 200 ng/ul

2.5 FF e F A A AR AT 4

Compnent Volume per reaction
EconoTaq®PLUS
12.5 pL
GREEN 2X Master Mix
NPY-Forward Primer (100 pmol/uL) 2.5 uL
3. NPY-Reverse Primer (100 pmol/puL) 2.5 uL
DNA template (200 ng/uL. cDNA) I pL
Water, Nuclease-free 6.5 uL
Total Volume - 25 uL

3. PCR Cycling Condition

Cycling step Templei"z;a_'r:é | Time # of Cycles
Initial R = [P
Denaturation 5 R V & "/ A :
Denaturation §5°C ' 20 secs
Anneling 53C 20 secs 50
Extension 72°C 30 secs
Final Extention 72°C 10 mins 1
Hold 4°C 59 mins 1

4. NPY primer
Forward: 5'-CCC AGA GCA GAG CAC C-3' 16mer at 24  site
Reverse: 5-CCC CTC AGC CAG AAT G-3’ 16émer at 155 site
Product 132 bp (cDNA ) vs 924 bp ( genomic DNA )

5. Beta-actin (gene bank number: NM031144, product: 309 bp)
Forward: 5’-ATGGGTCAGAAGGACTCCTACG-3’

Reverse: 5>-AGTGGTACGACCAGAGGCATAC-3’
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()

% PR T A% (Agarose gel electrophoresis )

" 1X TAE % i% % % 2% agarose gel © 4v#4 1 % 273 f215 » 4 472 50C
e BB E AP S FHRAL O HB L H B~ ZIXTAE 2 ¢
Ay o MR RIOOVIEES104 48 o #-10 Wl PCRA # R £0.2 & 84 2 6X
loading dye (0.25 % bromophenol blue » 0.25% xylene cyanol FE » 15 %
Ficoll) » iR £33 5 » 4L ¢ » LT RI00V ~ 27 A 930 A48 B

@

I

6‘54

= {6 > #9482 » 7 7 Ethidium Bromide (EtBr) /3% ¥ %4 ¢ 104 45 -
N

ki 4204

/\

Lk

) b is (UVbox) ¥ BBARA 15 ©

\““?

|
i

F

TpE R L4 F & (Real-Time Quantitative PCR)

Real-Time Quantitative PCR & 45 PCR # 3 % — B 53k (& & W& 7l
HPCR A&+ #54 T % T FLASEOMuLE i JIPCR #3 iz PCR 2
P i end Mo A 1395 PCR % i S S R SN EAPARTE ST

fE s ki R HRE PCR {?jﬁ PCR & J& s ¥ e x ¥ L HE >
I LRt ff T E ,P g.@ PCR iB#7 7 B 1530 B 1R 0 4 A 4o
Fofe 38 {7 T /Hfrm—s-;zo—iwmﬁ;g P § AR ¥ - 5 B 7 2 EFIPCR

lfLIi‘"kj}‘i’tg‘ J{_,;. “rféﬁ,i\gﬂz@&z"_ﬁ mE Ct & &
1995 Ct EFE TAc4 DNAGEL fic> ad] 7 DNA %8 o 2 p A 7% £
DNA & RNA . ## 7 #7% v SYBR Green ] # - fi.% & "% DNA &
minor groove ¥ fhF kA o B Ay v DNA BRBEF - 4 g8
¥ K P DNA BRFEah kpr s FRGEERIRSE - FP o - B
KN > BB R N4 % DNA A5 gl o
SYBR Green ¥ % Z## 78 PCR il AiFf2 &
l.BE45F & > % SYBR Green %4127 DNA Bk & gy 414 ko
2.DNA %{£P% » SYBR Green % L3 % » & k& Bl > -
3. primer annealing 7 ¥4 % £ 4 @ A, XPCR A 4 o
4. ® £ =15 SYBRGreen 22 % DNA % & > k4 28 PCR i 5p
FORITE kDB < o

T Y BERN 2 28 271 * iQ5 Real-Time PCR Detection System
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(BIO-RAD, USA) % it 7 o
1. Pt b Bl i £ 2 cDNA » 40 » 10T 3R] > SAAF20 pLis > 20 b it G B

? it {7real-time PCR ¥ J& o

Component Volume per reaction
1Q SYBR Green Supermix 10 uL
NPY-Forward Primer (100 pmol/uL) 0.25 uL
NPY-Reverse Primer (100 pmol/uL) 0.25 uL
Sterile water 8.5 uL

DNA template (200 ng/uL cDNA) 1 uL

Total Volume 20 uL

2. NPY primer (gene bank number: M15880, product: 132 bp)
Forward: 5'-CCC AGA GCA GAG CAC C-3"16mer at 24  site
Reverse: 5°-CCC CTC AGE'CAG AAT G—S’ lémer at 155 site
Product 132 bp (¢cDNA ) vs| [ 92ébp ( genomic DNA )

3. Beta-actin (gene bank number: ,NI\H/-§031 1444 product: 309 bp)
Forward: 5'-ATGGGICAGAAGGACTCCTACG-3’
Reverse: 5’ -AGTGGTACGACCAGAGG@ATAC&’

4. F g ik

Cycling step Temperature Time # of Cycles
Cycle 1 95C 3 mins 1
95°C 10 secs
Cycle 2 . 50
533C 30 secs
Cycle 3 95C 10 secs 1
Cycle 4 65C 60 secs 1
Cycle 5 65C 10 secs Melting curve

o 2. NPY mRNA # 3 & ¥_2 Beta-actin % T % (internal control) > £
#-F B 4T L Hodp 'y 1 Beta-actindndic i 0 0 3t ATl & RS
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(=) s3tmdr3 i
PR kS E # H TS X RHcA T (ANOVA)» #5525 USASE % ¥

2L Ec e T A 49 0 1 Ducan’s | ¥TH L B R EP o
P b

Z o~ AR
(Lo~ FlafphidRd | §4tit-)
(—) B> 22k
Fr - HEEA PR IHF T2 H2 Ttk
PR D FELAEFIN NREFT AR PRI AFHE I
FTRIRE > EF*RTLAMABTE AL BHEIRL (RF ) B
o ARFARTMF L 1.65MHz  fF 40 o9 423 s BT BHcA 2 3 um F vk
HAkS o flgped L g nFE Y 11% W vw,;mnarw EAELNA
LIRR SR B AN o
1. #F3ite 3 2 225 REFFALL
2% # —limonene (%% K & ﬁT s ;I« I. | 8 ;%% f #4]%) {- linalool ( iE_
@%ﬁ\ﬁﬁ%%:ﬁ;atﬂ%y~ﬁ*&www4W@ﬂmﬁ%’é
AL 5 R A Ay ﬁ%» (NW) fefoigc% (Leptin) %2 258 -

2. F I ENEENE T ﬂt';;ra&g‘,%u £794 F = /4 ! pinene ~ octenol ~
$0 RN 2 TR AR R 0 ¢ JARE R A LR i (NPY)

feogcZ (Leptin) %2 2258 -
3LRFAARREDNE > ML T RABE A F TRk o

(=) FRER

6. BEZN D EEZFAFRE AL LERAFATFLF A BEF A
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7. F AACIREEAE 4 XRIF P AAFEEE
8. & ix% S ATR Y ZRIREHA R

(2) R3#E 2 @B

I ZRFEEFE

(1)20-35 ek »MEET L2007 » LaFE - £ & ihis
(2) o~ mpEmm (e ¥ 3 2ELF)

(3) &y M}
(4) #FokAFL L fie B F 2 FRE o

o

ok

:' ‘E..;’.jél.‘fﬁ ! Pinene (75 ppm)
g %‘éﬁé & ‘Octenol (2 ppm)
(2) FREFFFEEH o L0 <
RES-F T RN R SN .
Limonene ~ linalool ~ a-pinene ~ % octenol
T EH
(1) #35 &
(2) #8 € ~ #87;2% : Tanita "% &% £ # > BF-700
(3) = &3+ : OMRONG B 3§ 35/+ kR o B 2-HEM-7020
(4) B : Fora (45f ) TD-11162 3§
(5) 423 i HE SL-ID6SACIIOVA S A FHE R ETF
(6) 4 FEis
(7) - sRRH#

(8) - s &L

44



( 7 ) PR B

FoRAE A IRV DEFLIEFH? 2 FHREDEFT A= B
Lo f w1

(1) BLFERPAL P 0~ A2 T ]

(2) #% ¢ A rook2e 2 Fplh s L i E i b <4300 > <32
FER Y AP RIS B AR REERRE g £
RS F -

(3) £ FRESFIRENZF Y > BRLBFEFERE T @ >
X R M ARR DB

N - 'f- \
& Vah ¥
A -
H %)

L T Ty S
(I

g
& ~(
I '_\?35
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REHALFAR
(1) 37 FLPFLE  RBHRy 2024 B2V r A FLESIR
W Rt & o dever s K § AR
(2) TFEL RS 2 br o BB AT AET R RRE G
R iE ¥
(3) »tiplm % FHRL 10 A48 &L RBHFDAATHE (ot z)
EE A RME MR Mg BT R s Tmlicp > i s
R Bcdy 0 PR L Ap iRt R
P&
(1) KRBFRST2BMRD A F D55 10,154 48/5 5 - 5 - e
Lo E 118 K= EH e
(2) Row? > XRFHFFES L B ja ¥ S = e s G
7% 0 b
(1) 2 e gk eanfh gl ﬁ\&@
(2) 2L Tmlie 7 {8 54 ¥ (f/f%ﬂﬁr'f4 )
() fI* ¥ esXEga pi“fﬁwl R "I%Ié.ﬂ’??ﬁ" R G Rk R
(derit it m ) S £
4. R AT
fdn 7ml g3 Z EDTAZ 5 F > A& 84 {75 ’]\t’ Leptin®® NPYz2_ 7 &
(1) = ’J‘]%Leptinf;‘ T 2 B2
% Human Leptin Immunoassay SLP00 (Quantikine®, R&D + p)2 7 ¥ %
oo AT ARACT
A BB ok
1. Plasma-{|* Fupis 22 EDTA *g T &
2. 1000 xg & 15 248> = o7 &ApF 5 2000 T > TR LK R4 fE
i
B. pflF ks
1. - plasma sample #} 50

2. 50 B AFf¥ : 20 pL sample + 980pL Calibrator Diluent RD5P
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WAL E (EH T wR

1. Wash Buffer:
LR S < ﬁrﬁ 20 mL 2z Wash Buffer fie ¥ = 500 mL 2. Wash buffer
2. Substrate Solution:
¥k > colorreagent A frB F R M2 Rfe £ 1Sminp €* % o » &
well £ & 200 pL.
3. Calibrator Diluent RD5P (1X):
* 34 45 kA 20 mL 2 Calibrator Diluent RDSP fie il & 100 mL 2. Wash
buffer
4. Leptin standard:
* 1mL 2.3 3+ -k w3 Leptin standard > #* 5 10000 pg/mL stock solution °
Bt k2w o f e vortex 15 min 2 b e
5. Use polypropylene tubes: :
a.%= P~ 900 uL Calibrator ﬁiluent RD5SP (LX) 3 1000pg/mL tube °
b.s B~ 500 pL Calibrator DilenfRD5P|(1X) £ # - & tube
c.i¢ * stock solution ¥4 fﬁ%ﬁ -
d. e transfer 2. % > JEJII%«F’» ?I o
e.1000 pg/mL % 152 " 402 feg kA Calibrator Diluent RD5P i % FELD
&y sER (0pg/mL)
5o A
1. 3§ 4973 97## > working standards f- sample
2. 4c»~ 100 uL Assay Diluent RD1-19 %% — well p
3. 4¢» 100 pL z Standard #¢ Sample & # — well » &% T3 % 2hr
4. arxx =& well % 48

b.i& {7 wash 22 % 17 (B ¥ w = ):
= =& 1% 400 uL 2. Wash Buffer %% & # well 2 wash > % - =t = >
R AR LR 0 AR RN iy
B8 - = wash  fd %0 S g i 2 2 S B ERT R 7 &2 Wash

Buffer
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* #-plate 2 8 G g EzZ £ A o dry

5. 4c» 200 uL 2z Leptin Conjugate = & — well A > £83 % 1hr
6. EAF{Ee e dy/wash deofe ) BT
7. 4t~ 200 uL 2. Substrate Solution I # — well p » # £ > 83 % 30 min
8. 4t~ 50 uL 2. Stop Solution I * - well p
PR ENEI R F I o FHI ETRES AT REDRL > i & plate
FET® 23R 3
9. #30min p > P 450nm T 2 ¥k k(&

(2) = J‘NPY 7z £ 22 (Amplified enzyme immunoassay of NPY )
PL¥ NPY (Human, Rat, Mouse) EIA kit (0-100ng/ml) (PHOENIX
PHARMACEUTICALS, INC. )

A~ &R Rk

(- ) Blood Withdrawal

I fef g2 73 EDTAZ Lav§ﬁfier__§{acutainer tubes (7ml) > — Jz & = ,T*u
LRI S e T a—.;f—

2. #-x % j%_Lavender Vacutalner |tubes #13 4 27 ¥rd| 3¢ fiF aprotinin
(0.6TIU/ ml of blood) - 'fﬂ* Hel gt—k wdral e pr2l B

3. ¥ B 4°C 0 1600 x g > e 15 mif Jz & plasma 2_ % >

4. Plasma p73x %.-70°C » ¥ 33— B *

( = ) Extraction of Peptides from Plasma:
1. i Plasma fi& it :
dv ~ E R84 2 buffer A > 4°C, 4t~ 6000~17000% g > 20 min

2. Equlibrate SEP-COLUMN containing 200 mg of C18:

3 ml Buffer A, 3 =

I ml Buffer B, 1 =%
3. B~fa i 2 plasma 3% 0 4 » L T 45 2. C-18 SEP-Column
4. * buffer A (3 ml, 2 =% )% & wash the column > ¥ # wash
5. % buffer B(3ml, 1 =t )% $ 4r » > elute peptide > < # I polystyrene tube

6. #-z B 2 peptide » i 3z ¥ %1% 2-20C
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Bk # S
#-f 5z ek & 4o » 250 pL 1% assay buffer
C &g
FoHRER R (FE 20-23C) 0 #FH - 2 f%.’}i?jﬁﬁi %S:Bf [
D~ 5 %Az
(=) & EF
I fedse® L2 P B B@skimie R7) #H e * 5w E (25-45min)
2. * 950 mL Z 4k ﬁﬁi 20x assay buffer concentrate » = % — & 2. assay
buffer - % 20x assay buffer concentrate 5 7 5% & ° ¥ 22 ¥ /§ -ki# 30min
EIR&HGA R W AGUR e
3. * 1mL - Ixassay buffer ® /% standard peptide (&< ff#) & vortex -
#¢ stock solution )k & & 1000 ng/mla 8% % 38T (20-23C) <% 1
o 10min @ 3% % 2R fEo gt Man T B~ vortex
4. * 5ml > 1x assay buffer/¥7% primaryantibody:” # ¥ Smin & T = 273 2

EA e | == ||

fen
S
g
o
~zy
oy

5. * 5ml- 1x assay buffer +3% !Ir).lotil;%flatc?d peptides # % 5min 2
7 RS R e G :
6. * 200 puL > 1x assay buffer %% J:é}p‘.u positive control # ¥ Smin & I = >
SR R AR R Ar
(= ) #5 B 4> Blank, Total binding, Standard
7. A-14r A-2 i¥ 5 Blank
8. & B-14rB-2 4r » 50 uL » 1x assay buffer i¥ 5 Total Binding
9. 4t~ 50 puL ® e ¥ 4 2 peptide standards » B AR 4e » 2 BB S SRR T
kAR (#5->#1) 3 well2 "85 5 : C-1,C-2=>G-1,G-2
* peptide standards assay 7 = & 4§
10. 4v » 50 pL w /% 2 positive control I well H-1, H-2
(=) #5% B 4> Sample
11. 4 » 50 pL @ &% 4% 2 sample T K342 well b > assay = 2 £ 47

12. 4c » 25uL ¢ w3 2 primary antibody T + — well p » £ 7 Blank %>
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13.
14.

15.

16.
17.

18.

19.

20.

21.

22.

24.

25.

(=)

4v » 25l & w3 2 biotinylated peptide & # - well p > "% 7 Blank 86
* acetate plate sealer(APS)3+%- » &% 7 (20-23°C ) Orbital shaking at
250-300 rpm * 2 hr

#r.w  Streptavidin-horseradish peroxidaes (SA-HRP) » & # P~ 12uL
4v12ml, 1x assay buffer fe = SA-HRP solution > /%% ¥ vortex

BIFAPS - TR F e

* 350 uL, 1x assay buffer, wash =+ — well{s # % » FELIR A

‘-|-'
fen
Sy
oy

TAF e X

#% — well4c » 100 uL SA-HRP

* APS#%- 0 &% 8T (20-23°C ) Orbital shaking at 300-400 rpm > 1 hr
# 1 APS

* 350 pL, 1x assay buffer, wash & —‘well {5 % £ mEIATD

B% — wellp 4 » 100/uIi2_ PMB substrate solution » $+3-APS ik » 4%
2T (20-23C ) Orbital shakingat:300-400 rpm > 1 hr.

I WRIR F: )
#9% APS » e~ 100 LT DNHICI | 5 & “wellp > & 0 F > g7 ¢ € 4
T 4% ¢ £opd S5 il 620min P 4z plates £ %% 2

3

B1450 nm ™™ 2% Sk iE

Al WE AJEIER R e

Lz i;é—“ﬁﬁ # ~ BMI ~ 4875 % (458 5 ’ZIJ%NPY s leptin% v & 2_ 4p B |+

%“g d Pearson’s correlation coefficient4 7 °

(=) Tk b7 4 F 2 EJg- %

B % B > » M limonene ~ linalool ~ pinene ~ % octenolz. 3 § ek 'k % 35

PR KRB RRATRERLEATRER > T AT 2T R FRP

MAFELApd  E R (A BT ) &St B kAR limonene TR

(1000ppm ) 2z 4 i/ % DI g fc L B AT 0 0 A SF2 P eRiE 2 m 1T & > |
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E280ppm: B F R > AlEd A REMI LA KT gL 5 F
?ﬁﬁ’ﬁfr%"ﬁ% > o 2 B s ( De Witt and Bebarta, 2004; Karlberg et al., 1991; Larsen
etal., 2000; Hard et al., 1994 ) > Linalool # A #83#% » > kR E20% A K 7 &
Hees & el > JE R 5320 ppm BF P F-ford i 3948 {1 %0l o Pinene 0 e #*
PR&ApD LRI FRAE (BB UL 5450 mg/m’, 75 ppm ) 2_pinene %
Tlgeedeg s B A s A A F LSk A WF % L ¥ K s pinene
ZIEBATEH o B QI AR AR (T AR Lo A o g

(
et al., 2002; Eriksson et al., 1997; Falk et al., 1997 ) = Octenol > # % %8 F B dp A1
-] P Bt R R 10 mg/m® (174 ppm) B A F 3 X flgel o {5 A ek
( Walinder et al., 2008 ) -
Ra o AR HRBHLIRREJoER BEL 2T L RIN o R A Aok R

P2 AR AR B TR LT R F
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CEE S PY TR T
TR
S (ARFF) #4984 9w RoIFBLT 15 min™ i 78 & 2 5 48

d % QRHIET A P oA AE 23 R AR T A e i
AR o F s BB KA PRGN S o LR AR A
Flir T G and 2R LB BB A1 2RRZFRT
EFET TR we 3 EF 2 BRERLE LS YPrashar $FFFF B &

B Y A A R e i e F (43R 5% (Prashar, et al., 2004 ) o fpt IR ix

RN S
(—) ®RiF# Ki ('s-(-)-Limonene )
F i RN ? HL &4 F £ 4 RFFMF (s-(-)-Limonene) %

Jk 7880 ppm 11 T e I A gl i o i 385 Ik & 1700~7000 ppm
PRI Fr g S maf T2 3= (E]S 19) e #% @ » A Zhang and Lim (2008)
2 3 o d-limonenefik B ™ 4 mM‘r J3® Caco-2 (‘human colon
carcinoma ) ~ LLC-PK1- (porcme kﬁn&y eplthehal cells) 2 L-MDR1 (LLC-PK1
cells transfected with human MLbR I gene) = 7}% w4 PFET 0 R g g S
wigd oo e '
(=) # % pE ((+/-)-Linalool )
7% fE((+/-)-Linalool ) % & & I 4 i & = & » 7 Ak & 880 ppm 14
T el A SR B T 0 e ks ik & 1700~7000 ppm PE R § B F M i3
S 2 = (B52) o #3t A4 & %% 5 0 HMEC-1 » HNDF £
153BR > linalool #+# 2z % >#| & % 440 ppm (Prashar, et al., 2004 ) > o
¥ ool A S m e A SE A o e ¥4 linalool W ORE B R R o
(=) & %P (citronellal) ~ % ¥ % (citronellol) 2 4 £ %A% (geranio)
A A THOAEIMY AT PHRY RS AT
fod ¥k ik B 880 ppm M T LA S mre & T o @ Ak & 1700~7000
ppm PRI E R FFE A wme T2 = (B5-3) o 4 EF XA Ak & 440
ppm M T A Swmr g g FNL AR ER w5 L2

( ®5-3)
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(=) #¥p (eucalyptol)

a5 (eucalyptol) ¥ i 75 Afefw ¢ > 30 A G lwre g 2

JER 53500 ppm 14T > A ER 7000 ppm PER| € iE S w5 E 2 v
(B5-3) -

( 7 ) methyl phenylacetate

£ 5 #£ % 4 vk 2 methyl phenylacetate ¥ i v fFir ~ e 3R R F

S LA St Sk 2RR G880 ppm T o BT kAR 6 g F
mre itz 2 (F5-4) o

(=) E%p% (l-octen-3-ol)

B fE (l-octen-3-ol) * ¥ 5.8 % octenol » 2 & 73 & &gaEY > & i
KA 7] 2 AT 4 Kk g P A e % 2R R 53500 ppm 1T
B35k & 7000 ppm PE R A el 2o (F15-4) -

Ve Q) |
. E -;;'-..!;: : |
(=) % ¥pE (vanillin)._ !i!%”

24 dm ek 2 % & (vanillin) 458 AA2500 ppm 14 ek F e &

% o sk & 55000 ppm Al & Ee §2 2 o (FIS-5) -

(~) sk #2 (capsaicin)

¥or ek ke ? 3kaE (capsaicin) REHEFE A XA F o
3

JE B 2500 ppm 11 T $ei i amve m 5 F o sk A S 5000 ppm B A
g T E = (HS-6) °
(1) &% ((-)-a-Pinene)

i ((-)-a-Pinene) E3F 5 4414 4 242 4 > 7 4 & fhterpineol &
S A D R e RN A A e % 2 kAR
53500ppm T o BAPERR EEXwmrp T2 (BS-T) o
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(+) #pE (citral)

R (citral) S EM B Y LR A F 24 0 d BHEET IR A7
HWHAB A FH a3 REFEHTLEH S h® 2R RN 5440
ppm 2T A kR P g2 Fwmie i E 2 = (B5-7) o Zhang and Lim
(2008) 174 #EASL Caco-2 ~ LLC-PKI1Z L-MDR ‘% 4] pF » 5 ik &

SImM T g T 0 B015mM PIE S s g o

(+-) &+ % (curcumin)

FEER YRR % (curcumin) Zk &R 5 500 ppm 12T 3
EHGwe g T o F3W L RARARMEE S we G327 (BS-8) - ptoho
$+% Caco-2 ~ LLC-PK1% L-MDR w% > 4% 2EA 260 uM ~ 32 4| p&
TAEZ AT FER Z120uM =i e $& 7% 7% & ™ (Zhang and Lim,
2008) -

L - ) Diallyl sulfide &Diallylf&@gi&e
Diallyl sulfide’ 2Digllyl dishlfidesy 438 g f 4 1> $o0b g i
Emre g DR R A ‘"HJ; ,3'5;00 ppm I'i 350 ppm ° o gt AT FE IR A AP i
+£5% 3k B 7 Diallyl disulfidefp i *: Diallyl sulfide ~ 3 # 4 #14 f » #55k
£ v i 2 @4 (H5-9 - H5-10) -

d PRV Ay 0 2 R AR ;ﬁr%«;:«@;fﬁjgd Hlmre g Hz Mk
Boo Wbt AP e A S ik 2 JER FIR S A5 o
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Figure 5-2. Effect of (+/-)-Linalool on viability of Rolf BI.T cells after 15 min

treatment (n=3, mean = SD, P <0.01).
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Figure 5-3. Effects of citronellal, citronéllbl and geraniol on viability of Rolf B1.T cells
after 15 min treatment (ﬁ%me@n{t SD,P< 0.01).
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Figure 5-4. Effects of eucalypyol, methyl phenylacetate and octenol on viability of Rolf
B1.T cells after 15 min treatment (n=3, mean + SD, P <0.01).
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Figure 5-5. Effect of vanillin ‘0n§ﬁ ility-of Rotf BI.T ¢cells after 15 min treatment
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Figure 5-6. Effect of capsaicin on viability of Rolf B1.T cells after 15 min treatment

(n=3, mean = SD, P <0.01).
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Figure 5-8. Effect of curcumin on viability of Rolf B1.T cells after 15 min treatment

(n=3, mean = SD, P <0.01).
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Figure 5-10. Effect of diallyl disulfide on viability of Rolf B1.T cells after 15 min

treatment (n=3, mean = SD, P <0.01).
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Table 5-1. Limits of concentration used on Rolf B1.T cell for 15 min treatment.

Short Limits of concentratuins used (v/v)
name spices for 100% Cell Viability
L1 s-(-)-Limonene 800 ppm
L2 (+/-)-Linalool 800 ppm
C1 Citronellal 800 ppm
C2 Citronellol 800 ppm
Citral Citral 400 ppm
Cur Curcumin 500 ppm
Cap Capsaicin 2500 ppm
DAS Diallyl sulfide 3500 ppm
DADS Diallyl disulfide _ 800 ppm
E Eucalyptol = 3500 ppm
G Geraniol ! 400 ppm
M Methyl phenylacetate | | n,_ . 800 ppm
(0] 1-octen-3-o0l -~ 3500 ppm
P (-)-a-Pinene; .| 3500 ppm
\% Vanillin : . 2500 ppm




S EEEE (A5 ) TlgeLF4 50 Rolf BL T 10 4 4% NPY mRNA

F B2 o
(—) Total RNA extraction & B cr#2_
. Agpcg # k£ R 3 (nanodrop) ] T RNA JE A& 2 &
f1* Geneaid RNA Mini kit 3 B~32 & & X ‘54 L4 %‘r/f@“’ 10 min “%m
% 2 total RNA (% k& & 5x10° cells/mL) -+ 3§d ALfkc® A % % A& 3+

PIZRNAERZ SH c S5 F R e ficT B2 RNA TER 4
% 200 ng/ul » H 260/280 Wt & 5 2-2.2 2 FF 5260/230 v B H L 2 24

RNAw%*'E'»” PR R PERER B0 205 A (R 511

% Ik el 4o x At TASZ2  H total RNA

=4
w
=N
=
a
o,
=

o
Bk

FARFRE &M H A D 10
cmdish’ £ * F &3 & ad? ‘m”ﬁéz}& wm?z total RNA(RNA JE B % 5 3000
ng/uL) & o nﬁg,;%mﬁi,w@ RNA 2 8.5 o d T4 W7 005 (40
B 5-12): % > ’U}ﬂ?ﬂi mrlﬁ iEd F Ali‘l%ﬂ),f%{large subunit (LSU) 28S #¢
small subunit (SSU) 18S > %’gt“ {7 ."l.Féi T4 B~ RNA 20 & 247 o

i B2 FoREiFa Q2 R SHHFEARPFTHRLEN S
im £ L NPY mRNA 2 § 2% ™12 6well 82 %5788 & mbe 2 3 Vi (7 o

= Z everse transcription
(= ) RNA z & #4+ (R iption )
41* BIO-RAD iScript "¢cDNA Synthesis Kit #-4 B~2 RNAF 45 5
cDNA - & fhd Agfic® 4~ % % & 4R LeDNAZ k& 2 &7« % % 4 .cDNA

2 )k B ¥ % 1000~1400 ng/pL> ® 260/280+" & 5 1.8 = +» ¥ 4vH & F 24+ (1

URS-13 BEARE) o
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B 5-11 - RNAER 2 50

Figure 5-11. Concentration and quality of RNA
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(B) Quality of RNA.
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1124 .20 22486 11044 128 2.18 S0.00 220 10207 0125
1101 66 220323 11840 1.26 226 S0.00 220 o762 12285
114562 22012 122324 1.26 223 S0.00 220 10.262 T.175
1003217 20.062 10674 188 2.20 50.00 220 Q126 0092
108861 217772 11621 1.87 2.15 S0.00 220 10.105 0.059
105581 21.116 11.252 186 2.16 50.00 220 o767 0.040
128402 258093 1x768 1.87 2.19 50.00 230 11.732 0.041
1125.08 22.701 12,095 188 2.14 50.00 220 10611 0.0s4
120024 24.005 12209 1.87 2.17 50.00 220 11.064 0.254
117200 22.430 12575 187 2.17 50.00 220 10.220 0.0ss
127760 27.554 14214 1.86 2.18 50.00 230 12.744 0.0e1

B 5-13~ cDNA 2 k& 2 55
Figure 5-13. Concentration and quality of cDNA.
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(=) HapEis8 342 (Agarose gel electrophoresis )

#-F iz, cDNA 4] * £ %3515 1. p &4 # NPY:16 mer NPY primer

r2 % 2. i% % internal control Z_ gene : B-actin §d R & fFid 4 5 & (PCR)

A HAY > HE %‘%E‘ B pERRE T AR T S w2 kg 0 B % 4AcR 5-14
S o d TART LArif AATE orpiE 2 513 2 PCREX BB - P2

cycle #cv " if § # #-p £ A+ (NPY: 132 bp 5 B-actin: 309 bp) 3+ o

0.5% 0.04% 0.17% 0.02% 0.17%
0.5% 0.04% 0.17% 0.02% 0.17%

DMSO Ci1 E G (o)
DMSO (i1 E G . o . 0.04% 0.04%  0.125%
0.04% 0.04%  0.125% o M v
2 M \4
LI
e
501
0
e
L
00
401
0
A _N N N N §F
00

B

Bl 5-14 ~ cDNA SR EFrd 4 F et A2 %%
(A) NPY:132bp (B) B-actin: 309 bp

Figure 5-14. Results of polymerase chain reaction. (A) NPY (B) B-actin
C1: citronellal, C2:citronellol, E: eucalpytol, G: geraniol,
M: methyl phenylacetate, O: octenol, V: vanillin
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(w) Tz g R E&Frd 4 5 & (Real-Time Quantitative PCR)
F 452 cDNA £ PCR 2+ Jid A R E > fI* T L R &P
BEF BREFERL AR F RS T
1. 12 5000 ppm DMSO 3 i3 & cr14 4L
12 5000 ppm DMSO % i3 A4 L2 AJR 32 % 5 % 2 ek # & mv% 10
min > NPY mRNA # 2 & % 4o @) 5-15 © 7 5 #dp 2 PR H R
A 5000 ppm DMSO A2 e 4 55w #e 4 I NPY mRNA 2_ Bcig 3 (714 i
B (=1) - 2% %7 #&* 400 ppm citronellal j&J2 2 el F A & 2% » NPY
mRNA 23L& 5 0.484+0.117 ; % 400 ppm citronellol ~ 1700 ppm
eucalpytol ~ 200 ppm geraniol A2 2wl 4 4 & fw P2 £ I NPY mRNA B4
%) % 0.020£0.005 ~ 0.661 +=0.038 ¥ 0.230 +0.091 - # ¢ > 12 400 ppm
methyl phenylacetate % 1700'ppm octenol fJZ 2_ v i #¢ 5 k% % 3L NPY
mRNA z_ 5453 15 nli 2.25-9#0.754 fr 6.528£0.968 » ¥ 3=2:f P
<0.01 L 5 £ B0 WA L A 4R TRA G 1 NPY mRNA 2 3+
A4 o iz 2 1250 ppm Vamllm }{q!%i v A v dm e 2 NPY mRNA 2. £ 31
£ 6 0.101+ 00607 | || : |
2. 17 10000 ppm DMSO ,;%»;i‘ 1.
™2 10000 ppm DMSO & ,gf?fﬂ mé oo B A A X 2w 8
10 min > NPY mRNA # 2 2 54 @) 5-16 « F S ficdp2 3-8 > 5% > &

>

1233 4] 10000 ppm DMSO AJZ v 4 44 5 4m#e 4 T8 NPY mRNA 2 #c & &
fFvt i (=1) o B% K75 1250 ppm capsaicin f= 400 ppm diallyl
disulfide B2 ts 2 b # Sime 2 A L NPYmMRNA 2 7 B 473 5 » A ¥
H_0.504 +0.187 ¥2 0.543 £ 0.054 - {2 %5 250 ppm curcumin ¥? 1700 ppm
diallyl sulfide g2 2_ 5% > H NPY mRNA 2. £ L& &4 5] 5 0.062 +0.043
4+ 0.034 £0.039 - # # > 200 ppm citral &2 1700 ppm pinene e JZ 2_ v 4 #¢
Zwme £ BUNPY mRNA 2. 35430 1 285 1.797 +£0.097 4= 5.051 +
4181 - 2@ » A 1700 ppm pinene EJL 2. ¥ % JL NPY mRNA 2. £ -
ZP<0012%%4Z3 > & 1700 ppm pinene 4 #2147 5 2 7§l NPY

mRNA # JLegd o
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3.

FE PP HRES T IIFIR - F § F SR octenol ~ ¥ k2
methy phenylacetate 2 pinene (3% 7 A4 F2 "5 f2A 4% » ~H S5 H7
ZAF PR BEF {ELEAN S A RRF £ RE 2 NPY mRNA >
T NPY mRNA £ 3L % I ™ 5 1700 ppm octenol > 1700 ppm pinene >
400 ppm methy phenylacetate °

PRAFFEIRZIREHAA G FIBMABEH L 2

A BN F R X kRS 3 - & (Yeretzian et al., 2004 ) o Fc i ip]
A G mre T g T L ASE AP TR oo i e e IR
NPY mRNA 2_it # % % 4pk o 3k (2007) #£3:4:2ie * # % B4 (garlic
extract) ¥ ELF Foa d S A F]F NPY AF LR B8 2% 80
A GREPS ik R 5 6.25%107 ppm Pl g A e NPY A F12 R E 2 0%

& 6.25x107 ppm pENPY REE B R 0 R & 6.25x10” ppm

R 7 5 F ek b B e RR 2 % S E B & B NPY

HFlZ AR N\

eH o AN ERY 1766%‘&211&1 sulfide ¥ 400 ppm diallyl

disulfide 3= & & ¥ {1 /,%I"a—%j%ﬂ’ & m’“? ATUNPY mRNA > & 44 9 %

B2 ERTY T ”?5’5&%‘#'?*’ FIEgR - P (v ) 1229 5%

Bk R AR 100 & 15 AR A g e 3 % F NPY mRNA 2 % 7

ie A o FEE SR AT
12 50 ppm DMSO 5 i3 &g 4L

™ 50 ppm DMSO 2 3 &lchd 4l > edZ82 %5 X 2. E A4 Swe 10

min > NPY mRNA £ 32§ 84c ] 5-17 - 9 skdcdp 2 328 = 58 20003 4
50 ppm DMSO /&2 e85 4 5 fm#e £ L NPY mRNA 2. #icig § (7 i i5( =
1) o %% %7 @ * 4ppmcitronellal 22 v F 4 5 m? > NPY mRNA
Z2IE 5 0.359+0.009 ; & 4 ppm citronellol ~ 17 ppm eucalpytol ~ 2 ppm
geraniol /&2 2_ w5 A 5w & L NPY mRNA )4 w5 1.324 +1.037 ~
0.601 +£0.082 ¥ 0.409 + 0.044 - 4 ppm methyl phenylacetate % 17 ppm
octenol EJZ 2_ vl F A T imPe £ L NPY mRNA 2. & 4 4] 5 0467 +£0.271

v 0.572+0.152 o @ 12 12.5 ppm vanillin 2 2w 4! G me 2 NPY
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mRNA 2. £ REP] 5 0.741 £0.194 -
et gegp 2 (v ) 1 ochdicdpdn s (AR 100 B 5 2 44 TR AR )

H NPY mRNA £ % B chf At dod 520 (H 82 2585 1 [(1/100
sample ] npy gene + 22 — [ sample ] xpy gene 2 #22) / [ sample ] xpy gene + 422
*100) o d FBE % ¥ OF R)eJ2 17 ppm octenol ¥ 4 ppm methyl
phenylacetate - H 5. % w2 £ 3 NPY mRNA £ #2 1700 ppm octenol ~ 400
ppm methyl phenylacetate 4p +* & % > & %] 5-91.23% % -79.31% ° ¢ ’
fed2 4 ppm citronellol ~ 2 ppm geraniol £ 12.5 ppm vanillin £2 % ime A
W2 AL d H AR o P Sl A S m e A TR NPY mRNA 25 4 (4w
W4 5 6544.61% ~77.75% ¥ 635.46%) o ¢t > % 4 ppm citronellal
£ 17 ppm eucalpytol §1]jgred & 44 35 m%e 4 I NPY mRNA 2 5¢ # £ 400
ppm citronellal 2 1700 ppmeucalpytol 4p * 7= = *5-25.77% £ 9.13% - o
P s LR B 23 B R 4 i fmsr NPY mRNA 2 £ o £ ¥
e RS ARE 2 AR Jr*‘t%k%f%é 3‘ ‘w L B F 1% NPY mRNA 2. %
R o | =5 ||
12 100 ppm DMSQO % /Q;S?J%’J'é J:l _

Vi 100pmeMSO.,1 ,I%’*f =k ‘F‘ VIR A A X 2 A S 10
min > NPY mRNA # 72 3458 r%] 5-18  F S licdp2 3-8 2 5V 5 1 U3
A 100 ppm DMSO A2 ed 4 4 5 5w %2 4 3L NPY mRNA 2_ #c B 3 (71 i)
B (=1) o %% 12.5ppm capsaicin = 2.5 ppm curcumin J2 &
2 FR Hmie H LI NPYmMRNA 2. 2 £ £ 7 % » & % H_0.252+0.041
#7 0.392+0.075 - e & 2 ppm citral 2 17 ppm diallyl sulfide ZJZ 2. w2 >
H NPYmRNA 2. 2 & » % 5 0.589+0.124 fv 0.414+£0.056 - H ¢ > 4
ppm diallyl disulfide ¥2 17 ppm pinene EJZ2_ e 4 4 & w22 4 I NPY
mRNA z 3543 1 A4 1.337+£0.253 40 1.563 £ 1.060 © 28 @ » gt &

2% ¥ 12 100 ppm DMSO 3 i3 3 end 4L > 35 B F 5 1] NPY mRNA 2.

£ o
Bpdcdp e (w) 2 chficdpp ot (%%ﬁ? 100 a2z {444 FkR )
HNPY AFZMBRETE A dok 520 (HE2 2505 0 [ (1/100
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sample ] Npy gene «#22 — [ sample ] npy gene <222 ) / [sample ] npy gene « 222

*100) o d % ¥ & { 2.5 ppm curcumin ~ 17 ppm DAS £ 4 ppm DADS >

NPY mRNA # R E s g3 ¥ AW @ kR AFED 2 4440 > 2 1

# NPY mRNA £z it 4 2 %% 3 534.30% ~ 1118.09% £ 146.04% ;

2@ > 12.5 ppm capsaicin fv 2 ppm citral 3% 15 NPY mRNA # L2 &%

4 P E w1 49.90% ~ 67.20% © 2 ¢ > 12 1700 ppm pinene it 1§

NPY # Fl4 E B cnd 4 kA5 24815 NPY mRNA 4 ke 24 1

%3+ 1> 2 NPY mRNA 2. £ AT 5 69.05% -

d PP RS ET UFIR DA RIRER RS TR EA G

W% £ LNPYmMRNA 2 it 4 2 4k 3 & ¥ G &EH 222 F o mFR
kR Z 7 F fEPE 9 limonene fr linalool 3t §1 el 8 4¢ 5 b w2 £
7. NPY mRNA ~ 5 4p Ip 2 A8% =55 (2007 ) 7 34 = 834 31 %] ( Betaine ~ Garlic
extract ~ DMPT £ TMAO) 2 % % % A & #5283 7 50 4 NPY 4 %]

M2 WS R D A A5\ B FRESZ FIEFRF > 2¢ BT
NPY # 52 £ LE o - :' ;':-

e f_> & 800 ppm llmoneJne ﬂfx" 800 ppm linalool EJ® vd: 4 #¢ = tm¥e 10
min s 7 % 0 12 & e ik 5 i et R <ip g0 2 {13 NPY mRNA # 3¢
Bost o AL Y 0 BEAR ﬂ’z}ﬁaﬁ”’?ﬁﬁﬁ By HEFZERT B B
NPY mMRNA 2 B2 F Mo e £ 272 P e A PN EE LG T
Bk A 5w £ T E NPY mRNA 2 B2 B4 7 > &7 %4 12
R BE S K F %% % ¥ froctenol -~ pinene % methy phenylacetate (%
. NPY mRNA 2 % I € 5 ! octenol > pinene > methy phenylacetate ) = £ 7
At Tl A Sl £ R F NPYmMRNA 282 4404 7 -

Flb oo % - 3R A R % 0 PiE# octenol £ pinene &7 fAE G
ol A e £ LB NPYmRNA 2 R E 2 4845 7 > i¥5 A 4857
S e -
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Figure 5-15. Gene expression of NPY mRNA in Rolf B1.T cells treated with different
samples for 10 mins. (n=3, mean = SD, P <0.01)

*The comparative changes in gene expression of NPY mRNA were
determined by real-time PCR analysis. Values were normalized using
B-actin mRNA levels as a reference.

*a, b, c: Base with different letters are significantly different from the
control group (5000 ppm DMSO). P <0.01

*C1: Citronellal, C2:Citronellol, E: Eucalpytol, G: Geraniol,

M: methyl phenylacetate, O: Octenol, V: vanillin
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Figure 5-16. Gene expression of NPY mRNA in Rolf B1.T cells treated with different
samples for 10 mins (n=3, mean+£SD, P < 0.01).

*The comparative changes in gene expression of NPY mRNA were
determined by real-time PCR analysis. Values were normalized using
B-actin mRNA levels as a reference.

*a, b: Base with different letters are significantly different from the
control group (10000 ppm DMSO). P < 0.01

*Cap: capsaicin, Cur: Curcumin, DAS: Diallyl sulfide,

DADS: Diallyl disulfide
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Fold Difference Relative to DMSO

B 5-17 ~ e 4 & m"é’?"l PE"}%""I 2
12 real-time PCR i {7 {:5.‘ L.”ﬁ ﬁ

1.5
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a
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um%% 1450 ppm DMSO /g

ZBERFL VA RE o T u ANOVA ;Fi Fite ¥ % Ducan (F% (6 8 B4

17 (n=3, mean + SD, P < 0.01)

Figure 5-17.

Gene expression of NPY mRNA in Rolf B1.T cells treated with different
samples for 10 mins. (n=3, mean£SD, P < 0.01)

*The comparative changes in gene expression of NPY mRNA were
determined by real-time PCR analysis. Values were normalized using
B-actin mRNA levels as a reference.

*a, b: Base with different letters are significantly different from the
control group (50 ppm DMSO). P <0.01

*C1: Citronellal, C2:Citronellol, E: Eucalpytol, G: Geraniol,

M: methyl phenylacetate, O: Octenol, V: vanillin
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Figure 5-18. Gene expression of NPY mRNA in Rolf B1.T cells treated with different

samples for 10 mins (n=3, mean£SD, P < 0.01).

*The comparative changes in gene expression of NPY mRNA were
determined by real-time PCR analysis. Values were normalized using
B-actin mRNA levels as a reference.

*a, b: Base with different letters are significantly different from the
control group (100 ppm DMSO). P <0.01
*Cap: capsaicin, Cur: Curcumin, DAS: Diallyl sulfide,

DADS: Diallyl disulfide
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# 522 R RARDHHEL T gl T A Sz £ I NPY mRNA 2 8 7 41t
Table 5-2. Variation of gene expression of NPY mRNA in Rolf B1.T cells treated with

different samples with different concentrations for 10 mins.

Sample concentration *Variation of NPY mRNA (%)
( sample ) (1/100 sample )
400 ppm C1 4 ppm C1 -25.77
400 ppm C2 4 ppm C2 6544.61
1700 ppm E 17 ppm E -9.13
200 ppm G 2ppm G 77.75
400 ppm M 4 ppm M -79.31
1700 ppm O 17 ppm O -91.23
1250 ppm V 12.5 ppm V 635.46
1250 Cap 12.5 ppm Cap : -49.90
200 ppm Citral 2 ppm Citral - -67.20
250 ppm Cur 2.5 ppm Cur . 534.30
1700 ppm DAS 17 ppm DAS | _.,_ £ 1118.09
400 ppm DADS 4 ppm DADS| 11 | 146.04
1700 ppm Pinene 17 ppm;pinene -69.05

*2L 8 2 2 ;% % ! Variation of NPY mRNA expression (%)=

[ (1/100 sample ] npy gene « #2& — [ sample ] npy gene = #22 ] X100

('sample J npy gene = +22

* CI: Citronellal, C2:Citronellol, E: Eucalpytol, G: Geraniol, M: methyl phenylacetate,
O: Octenol, V: vanillin, Cap: capsaicin, Cur: Curcumin, DAS: Diallyl sulfide, DADS:
Diallyl disulfide
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253 RFFAATH

Table 5-3. Baseline characteristics of experimental subjects

| Body fat Age .
n Sex BMI Education
(%) (year)
M
Control Water 6 - 20.89 23.48 24.2 Graduated
Limonene 4M
Negative 7 23.35 24.63 26.4 Graduated
(80 ppm) 3F
Linalool 3M
Positive 6 22.59 24.67 24.7 Graduated
(320 ppm) 3F
Pinene 4M
6 22.10 213 25.2 Graduated
(75 ppm) 2F
Sample
Octenol 4M .
26:_5 9 25.3 27.2 Graduated

6
(2 ppm) 2F

1: BMI: body weight (kg) /hight* (m?)
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() X#FE»» % P Jf:t‘ NPY ¥ leptin 7z £ 2. B 2 & 5 ¢ NPY - leptin

>

zREEEE Wy ?‘rﬂ«‘fﬂ&(BMI)ﬁf}"&ﬁ 2 Y e
2 )gkiﬁ T # M EEBMI € &5 ]\ ¢ NPY 2. 7 £ 7 4p B 12( Baranowska
etal., 1997 ; Linetal., 2007) ; @ i % ? leptin P| ¢ £ |+ %] ~ BMI 4)3 A0 B
(Nam etal., 2009 ; Priego etal., 2009) o gfl% &8 3 2 X @ 30 X E 0
i ﬁt‘ NPY £ leptin 7 £ 2. B 242" & ¢ NPY -~ leptin 2 £ &2 £ & - ¥

L= E'W’Fﬁﬂ:}ﬁﬁx (BMI) 2 R % o

>

H‘:\

R TR i;é-‘ﬁ Jf:t‘ NPY £ leptin 7 & 2. B %4

< }’%:}F} leptin ¥ 14 %%EI BT AR E 5 k4% NPY/AGRP # ‘&= F 2.
leptin receptor 3 & k#rd| NPY 2. 23> s&a EFr4| a5~ B &S
T e R A ST Pl ‘Q}fgﬁé &% (Mercer etal., 1997) »
BB AR 3 R ARAT Fli BB L 5}%“‘ NPY &
leptin 7 & 2. B T2ty 2 %‘i% E}L b O 48P leptin ",% 7 F ¥ NPY
SR ks b b HE ;ﬂz ]+ % % (Chen et al., 2005 ; 2006 ;
Getchell et al., 2006 3 Baly dlt als, 2007) ) SR RN ERY X EF A3

Feduz AR % (P=0.479_6.) o A

2.XFW o XPFF AL iﬁ%“ NPY - leptin 2_ B 1%

O S-20 T UHOR  LEE o L F ESEE Y NPY 2 0 (b
B ) 5 0.0234 5 £ leptin 2. AT Bt 5 0.0234 0 d PV s AT
fiigé-"zﬁ&ﬁ_ﬁ’ Jf;t‘ NPY - leptin 7 & B %47 o Lin & &i/}fﬁ?z
(2007 ) = Fé—**’-&éﬁl.‘ (0-400 month ) £ » J\t’ ONPY 223 H 4
B o Ra o +j\£H§L" EPCIR G o JEPIE T R TS i?é‘“'ﬁ~

A ARIT (2232 ) #F 3§ JptABE o (NPY,P=0.4115; leptin, P
—0.9441)

3. A 0 SR E MG A S 5;]%6 NPY - leptin 2. B i
;M-)s/éﬂ\’gﬁ”r] ll}wj—@ipé‘ﬂ\ﬂ_’]\ NPY - leptln 4 ‘Ei%jﬁ’.%ﬂﬁﬁﬁﬁ
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¥l BS21 T R LR E T A S aﬁé NPY 2 i % ta i %
0.0047 > R Ap B2 20H 1S AR F B > ZEF M A S8 I Y leptin 2

Tt Bk 0.633 2 Ap M4 (i p=0.0001 {EATF H A ML) » 7 &
EEI Fé—ﬂ RN L 'JJ{H‘ leptin 7 £+ A%3 2. 4&% - J2ip| 2 R 7
» leptin & "p izl s A ibeh- Firf 5 0§ k7 BAR S copRiz 0 B A0
B4 g2 B4 5 D leptin i KF g B B gt g R
B (Bell et al., 2005 ; Chilliard et al., 2001 ) » &= & A7 7 1%;#?56
FIRF AR 2R % o (NPY,P=0.7142 ; leptin, P=0.0001 )

CRGEW 0 XY BMI-%i’iﬁJ{ft’ NPY - leptin z_ A 1%

LW R EH BMI &4 'Jfgt‘ NPY - leptin 2_ - %_fa s B 4
0.0065 2 0.3101 (@ 5-22). 7:;4‘%‘%'{ BMI £ 5 5}3{“ NPY z_ iz iy
74 0.0065 » H4p WL - Baranowska .2 % (1997) F§ 4% 5 R
BMI £ 5 3]5(“‘ NPY 2/ & & ’ﬁ #Efﬁg'ﬂ o AR P P end & 4Hyte ol
2% A H BMI ¥ 5 " NPF?FA@ > FTG 2 BMI%*]?]?:/\y
25-30 ~ 31-40 ~ >40 % 3140| e #ﬁgﬁ\;ﬁa\, SRR T
F,.’E'- BMI g < 3% Ri% 22 25 el rsc;}az?l AR 2R B A ¢ T
7 in e 2 A8% (P= 0.6670)

X f BMI &2 B¢ leptin 2 j4- 2 it 0.3101 > d B¥ 23

B BMI EA% 3 L'J*]gv‘ leptin 7 € 7 5 A% B 2 483 - H &
Baranowska 3?%4" (1997)F 3 # 73 4pfe 2 48%4 > 42p| H R F] 5 leptin
P At R Y 0 K ARG R B A RES
2 345 ¥ leptin fs ;’f]{ft’ Nz EE R Eme s Bk £ AP (Bell
etal., 2005 ; Chilliard et al., 2001 ) > @i ¥ "3% 5 £ 5 H 48 £ ~ ﬁ-*l%ﬁﬁ_ ’
BMI g~ B csr e ™87 é’“‘zé“l‘“’ FE G AP 2 % (P=0.0011) -

DR RIRE ]V”vljl—fk’ J"]gt‘ NPY - leptin 2_ B %
At g s X R B'Ié‘_"'v'll,’i’i fﬁ%“ NPY # g B (24 ; e 22 leptin 2. 2

B HCHAPM B L B A Y leptin S0k R HF 0 T 42 (W5-23) (i
76



AEMFALR) PG CEMP AT R AL F NI EEARR
%] (NPY, P=0.0819 ; leptin, P=0.7585) -

71



16

o
14 - °
[ ]

12 4 ° PY
O
E
[@)]
=
£
a
)
©
g
[72]
© P
o

[ o o
5 ° .o °
y=0.005x +2.918
0 o o
R*=0.017
100 200 300 400 500 600 700 800

plasma NPY (ng/mL)
B 5-19 ~ 3% » £5a gk Y NBY B0 leptin § £ 2 4p M 12

Figure 5-19. Relationship between plasma.ﬁﬁ? and plasma leptin of all subjects
(n=31). ‘it 0y

78



A B

g
3

y=-5.778x+666.77 y=-5.778x+666.77
R2=0.0234 R?=0.0234 , ‘'

g

’ L]

2

8

H

Plasma NP Y concentration (pg/ml)
-
-

Plasma Leptin concentration (ng/ml)
-

8

m T I T I T T T I T I I T

D 2 21 5 ] D K% 3 D 2 y B B D 2

Agefyer) Agefys)
& 3 @\
Bl 5-20 ~ % 3E@ o 2R (A) & gl ? \NPY ‘% %B) Edbp g '3]{”’ leptin 2

BopME " i

3 ~—

Figure 5-20. Relationship betwee " ge and plas

=

leptin of all subject?in%@bﬂf@i' &
B & . W

Lz il
j.’,lj = li_ s E

79



M
& o
Bl 5-21 ~ £33 > £ % (A) vl
BoApmis

T
Figure 5-21. Relationship befﬁ@elgp\

plasma leptin of al[’subj%@tsc

a0
X
m.
* X

Ea g ¥ *
2 LA S
s X
§ |k wT Mk X
T g
e P *
g X %
5 X
) £
5 *
£
e
a

a0+ *

y = 0.992x+495.43
R2= 0.0047
ey} T T T T T T T
0 15 D 5 D ) 9] 3 D

80

Plasma Leptin concentration (ng/ml)

-]

2

B

2

i

hid

o

Lhd

y=0.4567x-5.2859
R2=0.633




%

T0- . L

] A
= ’ . M "—E" 24 A
%m- . o ' E’
'g ! o M § 0+
Fm (A y=1.8050x+477.41| E y = 0.4948x - 5.8085
g ¥ , R2=0.0065 % R?=0.3101
g . §
> m c 6
a () g
o [ 3
£ 4
£ 20 8
= 2
2-
- ]
o Y
m T T T T T 1 T T I T
5 2 b a: ® ) £ B 2 5 @ % @
BMI BV
& T, 3
& o ) @

522 €30 0 232F (A)) NPY'2 (B) BMI # 4 % ¢ leptin

R M

e o A
Figure 5-22. Relationship bé‘t;_\j/e sma_\NPY, and (B) BMI and
e

plasma leptin of aﬂsu@m ™ 4

o ¢ = =F _1.1'{
2 spegEtol

81




o~ (=3 ==} - - . |

e —
o

S
7 <K g

<N
= <
=
5 8
~ =
(]
- <
w2 =
d 80
| )
F -
3l 5
N\ Y’
A o
- Z
=,
o w2
e 4
W =
- —
W\Jq ¥\ Y
, '\ est,
'W’ A n
< 9)
W=
, K
- l-; N .
S >
B\ F
<. ) _12_4
- £
Ao :
=, E
Anse =
w3l E
- m
ﬂnb. nw £
T g
Ange %\ =
S o



1.

() %35 102 15 248> £3# 44 %7 NPY » leptin § £2 % 1*

SRR Rl e R ARV E S AL 2 ARECET A
W2 i (TG v R AT o B RS R B R A
chig v £ A & 55 0 T NPY & leptins.i0-15min Yo = (16 R E— T RIE) +
TORIE X100 KA o IR RS > TR LY BUEBA > LAY

FEFEMT A 2 ;‘—iﬁ%}%éﬁ?ﬁiﬁﬂ NPY % leptin 2_ % i* -

anle

—_

b BERRAR R R TIONPY £ leptin 2 %1 £

20 MR ELuIFEIF R RS L J]{‘ ® NPY % leptin L3577 % 2 1+ 2 2 s g
2 A g

3. M E RN RS Y TIONPY 2 leptin 2 # 1t

4 PRBEWLFLL ’3]{?“ T I NPY Z leptin 2. % it

LN Y

™ )Ié' “-E'—%g'gﬁ;}?’é : Fé 5 A ].0 z 15'&? |’ " J\ t‘ - i”NPY ~ leptln 7 %ib ??_

(1) & % NPY * £3% 55 1¢|a ,1‘:5-5\;. o g
[ 2a @\ W e
ﬁ?%%%(%@&m\%sﬂj ORI Lok iE S R 5 10
15 A4z frdle s B NPY T3a2 %1% 4% -149% @ pds i 9 okt
CHEF L P4l 9452 4 # limonene (Shenetal, 2005) iF 5 35 f 47
Fleo H A 541027 15 A 45 NPY 2. T 3% it 0 w5 1-0.06%-11.54%
B -413% B¢ S rsE R g 10 A 4P NPY TR A hF 5 A
Fy ekt e @53 tlka852 4 4 linalool (Shen etal.,
2005) %5 sk iyl LFF NPY 2 Tog it F 4 5 242 15
Aharai b A HY R 05 b4 %FJ&;’ﬁmQQFZNW%E
5.71% > @ {10 A~ 45pF 2% 2 NPY Tso% i ™5 » # @ 5
2.49% o ¥ ok o 4 B A 2 mre £ L NPY mRNA 2 &5 T 5 i
FNE G EEE ﬂﬁ«uaﬁﬁgm%%mMWmMM1é$#®
pinene % octenol » # & 11 % WHEE 52104 15 248 NPY 2 T39% 1 5
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% pinene &% ¥ & B 5 2.20% ~ 0.08% % -8.13% ; % octenol &% ¥ 7
HA LS A4 10 4482 154480 NPY T30 F355 H 4> H a0
Bl A 1 13.67% ~ 3.30% - 5.21% ©

IL. 4%

NPY Biip 5 a® o~ ¥ BH G iz wd - d Py gs7 i
FoNPY 2 W ior v FHINNEL L4 0 B Y 5 RAONPY
s 22 554k (Seeley etal., 1995 ; Ammar et al., 2000 ; Benoit et al.,
2005 ; Kobeissy et al., 2007 ) - “ﬁ% plzo ks B Bk BT 4 - MDMA

(3,4-methylenedioxymethamphetamine ) 2 METH ( methamphetamine )
STRBY 0 §EIE R NPY RA S FY NPY Bhz £ A
23 5 (Kobeissy et al., 2007 ; Chen et al., 2006) - ¥ 4w F ki~ ?fr%gr‘ 28
Fenflge g xR NPY 228 o Ak % ° > f 474]% limonene > &8
PR &L S HR S AHS e Ag, (Shemetal ,2005) + F 4 K 4
o 10 A 4BPF o s NPY<F 4 2o MFH - %0 37 5 5 F $rd)
NPY # JRiE @ Hedh 645 20 ;ga_,f-ér'w i 5k 2 Shen %5 % (2005) 2 #
PREEEUE AT RE zl. Hhs *‘*rL*;; FET L (T R A S
% JL NPY mRNA ) 2 :,:*3:#;1 i mﬁg

E B AR R R R ”‘"’?E- 7 Tl a #8524 # linalool ( Shen et
al.,,2005) T2 Bz T Irdlie » Adlg s AP LFEE L }c’ NPY

FAEG o s MR E G (I NPY A IRiED BAE G AT B o gt B
%+ £ Shen ¥ & (2005) 2. P F k2SR AFkT 2 mirE
2 T L (F b A S we 2 L NPY mRNA) 2. 2% 4p 3w i o
¥oobo % B A w2 & IR NPY mRNA 2 &35 T 5 > &iF :",—;E’T”ﬁ
B Pl B A (%% 4 L NPY mRNA 22 4 # # F octenol %
AgE 10 2482 15 480 NPY T3o8 (v S o84 o Lo kg7 2 25
B NPY £ JiEm REE S p52 4 - A » fpinene 2@ RI#LE IR % o

%P8 >+ limonen - linalool 4v pinene = > 3P| & 3 4 &k 2 octenol

—-JI“:
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(2)

TR W RAPROT A A F R R

Mathey % § % (2001) % Essed % é‘f—ﬂ (2007 ) 4 B|¥E> 4 &

B d RS THOERL RE o HES R Y ARELDE (3
BT 16 BEL) o HEF EFL/,;]‘ 4v chicken flavor ~ beef bouillon flavor ~
turkey flavor fr lemon butter (fish) flavor >+ 4c & ¢ > 5y BiE & £ X &S
T ¥ W48 € (Matheyetal,2001) © k@ > % Essed % ?Jﬂ"ip E

4ed f8A #4 5 (chicken soup ~ stewed chicken ~ fried chicken ~ roast
chicken ~ stewed pork ~ roast pork ~ stewed beef ~ roast beef % roast lamb) -
L AR F 4 MSG 112 MSG*4ca” »RlAFRFEIH v I L
FAZ R R RET Ad R ;é Al ER P EZE R
I~ E DA R FeRig chdhek o sda ] 0 AR R X i‘i 7] 5O
AFREERT R A FEBWEARNPY 2 £ 8 o

n”.ﬁt‘ leptin ** Z5F 55102 15 2 T €
L %% {ﬁ#‘
i . s
i R %55>ﬂwﬁm’u¢wﬁﬁﬁs~ma
15 » 42 ¥4 e hmmitwf%wig-wﬁ%oﬁﬁiﬁtﬁlﬂ

limonene > H & 5~ 10 ¥ 15 /w\éileptm 2T E o ul i 1 -6.15% ~
491% ¥ -10.02% H ¢ 5 X% ;é—'ﬁ flc 15 & 485 T % leptin 22 | &~ &
BB AR F B o IT5 #S% 2T 4] e linalool » % Féﬂ leptin 2. T 325 1t
KA SA 1044 TE AP R N 04 BPET AR S HEAs
B 5 -7.88% ¥ -8.16% @ 15 A 4EpF i;é'fqz& leptin T 325 i+
Rl HEE 537%- ¥ b GENE G BFE (k- 8T e
*¢ % 3L NPY mRNA 2 4 jf 4 J7 pinene % octenol » # 4 024 & 5 -
10 £ 15 4 48 leptin 2. T 32% it 5 fipinene £.%] ¢ 4 %] & -8.47%14.32%
% -291%; - octenol % ¢ 2 #HmA_ A S5~ 4510 ~ 4835 15 4 48 leptin

TiagitFmL 7% HiEsw i -895% - -7.66% fr -18.71% -

85



B
d bRk WOHFRIFEF LR leptin 2 7 0 A R
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A R 0 FETARE AN T T renst iy o IE g0 & i
FINPY * TAE2Z 2 &a i G457 % R BT WA IgH D
SR PR B R R A S A (Merceretal, 1997) 0 ki R LT
fro ARk Y > &5 Pl e 4 2 octenol B &I K 0 KRS
kB~ 10 2452 15 A 4dleptin 7 BT IRT "2 483 > &2 NPY 2 £ 2
BV EARE o LS TV UIEP octenol £ fgr 8 2 A Vit A
38 NPY 2. 4 3% #r)| leptin % JLATER o

Ra o MEXREERAEOREY CFTUFRIFEIERS ML
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hen et al:, 2005 =.; @366) |o ¥/ fdeptinjk & * HE H & L7 - &

(C
&
4 Booo gLty Getchell i‘ﬁ?i (2006) Z Baly % & (2007) # 3R

leptin¥ f s A4 ( olfactory mucosa) PERELAR HEXIBEHd R
E2 R A R AT S AEME I~ A e Frsubpopulation of
maturating neurons © ¥ 3 A3 FIRE KN HF G T £ F K Jj‘: ? leptinZ. z
R

€0 fed AR 43 Mleptin mMRNAZ LB 3 4c o @ (8 7 F 5

li'_
LN Fleptinz HiEL BF AL T HF RORATE &P 5L IERES

oy

{7 % (pre-ingestive behavior) ° I ® > r F B R L D7F By €22

&

H PN g E 04 I (Getchell et al., 2006 5 Baly etal., 2007) o d 12+
rleptin® 3F 3 2 B F LB UK S SEF R - RIE2ZM %o
R o g At Iffc # ipleptin't ¥ £ (free form, 16.7kDa) % 3-v &
242558 % & (protein-bound, >70kDa) » HIB % v it Rl E &% 4 24
% (Zengetal, 1997) - ",% pt 2%k > NPY % leptin 7 s ch A= PR | A
5| % 5 124 48 (Grouzmann et al., 2001 ) ~ 244 45 (Klein et al., 1996) >

FAEAFE R E TR R mEEFARA
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20~
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Water Limonene Linalool Pinene Octenol
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B1524~ %3 484 5 5410 4 15[ @ka;ﬁigaﬁa NPY 7 B2 %1
7 ANOVA f’tiﬁ#ﬁiﬁ uca.ﬁ lrﬁ fv%-;gl A
(n=6, mean =+ SD, P<005)[ ' “_
Figure 5-24. Changes of plasma NPY- co_nceptrat-ion‘ after stimulating with various

spices for 5, 10, 15 min (n=6, mean £ SD, P < 0.05).

LS4 EAEAF 5105 15 A4is o EEEEa Y NPY FR2 80
Table 5-4. Changes of plasma NPY concentration after stimulating with various spices

for 5, 10, 15 min.

Plasma NPY (%)

Sample/Time
Water Limonene Linalool Pinene Octenol
(min)
5 -1.49 -0.06 22.93 2.20 13.67
10 -1.49 -11.54 -2.49 0.08 3.30
15 -1.49 -4.13 5.71 -8.13 5.21
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HEl 5 min _
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Bl 525~ %3 464§ 53104 154\&&’7 ’:xpéﬁl}" leptin % £ 2 % 1t
7 ANOVA % wfﬁ {1 ducan xti ! %_,E}_ A g

(n=6, mean + SD, P < 0 05) :
Figure 5-25. Changes of plasma leptin concentration after stimulating with various

spices for 5, 10, 15 min (n=6, mean + SD, P <0.05).

55 A LA F S10% 15 2481 o )»pé‘ﬁ_ﬂ_ﬁ]%ﬂ leptin 7 & 2. % i*
Table 5-5. Changes of plasma leptin concentration after stimulating with various

spices for 5, 10, 15 min.

Plasma Leptin (%)

Sample/Time
Water Limonene Linalool Pinene Octenol
(min)
5 -6.63 -6.15 -7.88 -8.47 -8.95
10 -6.63 4.91 -8.16 14.23 -7.66
15 -6.63 -10.02 5.37 -2.91 -18.71
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"R e BEE R R S a Jf: ? NPY -~ leptin T35 3 2 + 22 it § 2 L fco
o
ﬁd ffp‘f»péfvn.’l\t‘ NPY -~ leptin T35 T % 2 2 it § 2 L s
KBRS R R 2L e B H 2 250 kgl RR e
;‘;J._/ﬂ—ruggiiy.;rﬁ/,,\i}: N /\g{;_pﬂiiy.;rﬁ/,};k: N /\g{o
(1) €386 ¢ NPY 2357 %2 1 22 L E2 4 e i
VORTE L dpA T o NPY T3 i F 5 -1.49% o Adci o~ A (drdk
5-6) LB H© £ NPY 2 2 T % A ez & (% ¥ 2% I limonene %2 >
Pliges A 45 > NPY T % 2 i58 § 29.85% « A s = 4 1 NPY + 2 2 i
BF 39.66% ~ A Bici = A o 10 A 4EPFv NPY T "9 2 X e 5 5 o
TET g 2205% > A%cs T A A 1465% > A s A o B lS A4
P NPY ™ "%-11.63% ~ + AI588% 5nd fick i o w X &2 = 4 o Tt o B
limoenen ‘%] 7 % L. 5% 4st 1044 4507 % & 15 A 4575 NPY T 5 57 |
e A Fedoi NPY F sl dak ﬁs:q o & 2\ »linalool > & 5~10 %2 15 &~

4P > 8228 NPY 2 & '8z Fﬁﬁéﬁwm;}_z 5 & NPY } 2 2 F A 24

\.‘..
r

M
#NPY T~ "% 2. F ~ ?i*#:-ﬂxu5ﬁﬁ%MWFﬁiﬁ93

51.70% - X = ’pmene; .‘Hv’ ’*Eﬁ?F"*E\M B R B A FANL 5A
5Pl NPY F 2 53 (3L'£@18.49%) ~ 10 2 45PF > NPY 2 2 7 "% X g
Wbldple 2 B oA AR g (-14.97% ~ 14.48% ) ~ 15 A ABPF > BT RE A
Bcd S8 (-11.37% 1 %) ° froctenol E%|¥ » A HAIEER LR (5
Ak 10 2482 1544) o NPY T35+ 4 F 40k & & Bk i 9§ NPY
THAAE AL S RE S 123.65% 2 A 5484% 2 A {0 9.77% ~
A oo HY X v fge S AP NPY 2 A3
(2) x’;éfén_?]it‘ leptin T327F 3 2 A2 gL g2 A gL

KRG T s leptin T3 F L -6.63% 0 A BkiE A A (4
£57) cBBEG L mleptin } A& THEF A A B Al FREE
% I > * # H_% limonen ~ linalool % %] » B §_# octenol 2 %] P » X 3F{s n
A leptin LIS A4~ 10 2482 1S A4 BERT AL R A

Ve Gl 5 0 X 14 octenol % linalool A5 A 488 10 A 4P T er ) A Bk
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# 5-6. LAY T n ’ZTJ{T P NPY T35  § 2 X3 A el i
Table 5-6. Changes of plasma NPY and number of subjects being affected after

stimulating with various spices.

Plasma NPY (%)
Time/Sample 5 min 10 min 15min
Water -1.49 -1.49 -1.49
n= 6 6 6
Limonene -29.85 39.66 -22.02 14.65 -11.63 5.88
n= 4 3 5 2 4 3
Linalool -5.84 51.70 -18.88 5.71 -6.16 23.53
n= 3 3 3 4 3 2
Pinene -30.38 18.49 =14.97 14.68 -11.37 8.10
n= 2 4 3 3 5 1
Octenol -6.30 23.65 -3.33 4.84 -8.02 9.77
n= 2 4 L JA2 4 2 4

~

2057 LA S TS Y leptin = $358 (5 £ % £ 25 4 feA
Table 5-7. Changes of plasma leptin and:number of subjects being affected after

stimulating with various spices.

Plasma leptin (%)
Time/Sample Smin 10min 15 min
Water -6.63 -6.63 -6.63
n= 6 6 6

Limonene -11.00 5.96 -9.73 24.44 -12.45 4.49
n= 5 2 4 3 6 1
Linalool -12.48 15.12 -12.10 11.61 -7.20 24.21
n= 5 1 5 1 3 2
Pinene -23.14 6.20 -14.97 43.43 -12.23 6.40
n= 3 3 92 3 3 3 3
Octenol -10.96 1.09 -9.36 0.82 -18.71 0

n= 5 1 5 1 6 0




MR iR EE R RS Jf: ? T 35 NPY - leptin 2 % i

?}%kg’:—%;}ﬂ DA HAEBRFF A4 G T » RPELGA R FFE PR
8 f5enF 3 kAP LR £ 07 T §F (Schneider, 2006 ; Priego et al., 2009 ) -
M2 R R R AR P A BRI e
323 v = & (Eckel and Moore, 2004 ; Priego et al., 2008 ) ; & ¥ » # K3t # &

34

THEINFE G 0 RS 8 % 7 orexigenic 2. #E 9 (7 5 (Gayleetal., 2006) o
B TRE P B RAp A § R A4 i B (Ogden et al.,
2003) o ¥ R 2 R EEHENEIDILFIFZARTAR o AT TTEL R
—%z/w\:]t:‘_‘%ljéé HESN102 152 48XHFE ’]\F‘ T332 NPY % leptin 2. % - >
BE BT
(1) #-2 wipMuldFdf e ’]\v‘ I 35 NPY 2. % it
BEdrd 585 rok BEEHIET O NPY T8 5 5 -1.49% - §
Fo4 % limonene ¥ B L vk A K E 5 A GPE o & i % NPY 2
5%@%1“5%’&\“4]5,’819%4 1078% Ram oo w10~ 15 2 4pF > T
L R O J]g( * NPY 2_ g E‘i‘t;gﬁﬁf‘ “§ 2_AB% o B ¥4 % linalool ¥ &
b2 510% 15 A\ﬁfﬁﬂJPY BEmE L 25T AR BB S
49.95% ~ 0.06% £2 - 180%[ R E B I’I-‘* M5~ 10 2 4EPFLTIRT A A
15 & 45 pF o ’J\“ NPY 7z & igﬁ ) xZ\'}; » - -4.10% ~ -5.03% % 16.98%
hiRsk i opinene W2 T A 3L J‘ #9¢ NPY 2 B2 $itfE - kP ¥
b0 fhipEeie octenol » § M E A LIRS 10 % 15 A ke f}f\ft’ NPY
FEATHBER Y A2 AR WAL 1044 THZRG AP
LIRS AP T*""T*L’]\“‘ NPY 2 5 £+ 24 5. F o
(2) B2 piEuiFEitLFEn 5?]{7“ T 12 leptin 2. % it
BE% ek 59 RIELFAIET o leptin TEF M F L -6.63% °
B 4r#4l% limonene F G5BT T2 L HARFESZ 15240 %
P oleptin 2 JE R R BT 2 ABH ; ARA A 10 A EPF s T A ML I‘
?oleptinz. Z E R R F 22 4557 2 NPY A 10 442 2% TR F
2% o & g4k linalool Bl & § M2 % M A £ 3K 5 A 4PF leptin § B

R ILT 2 AR B 10015 A 4aPE R E IR 1 o @ 3% ¥ pinene L
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% 5-8. i% ‘IJ_}_EJJ* ’J’)» Fqu‘ {$ m ’J\ ¢ T IaNPY 2 §2‘

Table 5-8. Sex-associated differences in the plasma NPY.

§ M8 L M4 30 NPY % leptin 04 JLARS ¥ & — K

NPY 5min 10min 15 min

Men Female = Men Female @ Men Female
water -1.49 -1.49 -1.49
Limonene -8.19 10.78 -14.47 -7.63 -1.24 -7.98
Linalool 49.95 -4.10 0. 06 Y 508 -1.80 16.98
Pinene 8.53 -10.44 -10. 03 20.29 -5.60 -13.18
Octenol 2.42 36.15 0.56- -1.30 0.92 5.35
% 59, BALEERG R L Y T30 leptin 2 1
Table 5-9. Sex-associated differences in the plasma leptin.
Leptin 5min 10min 15 min

Men Female = Men Female @ Men Female
water -6.63 -6.63 -6.63
Limonene -6.91 -5.15 5.91 3.59 -9.66 -10.52
Linalool -8.72 -7.03 0.55 -16.85 1.24 11.56
Pinene -15.64 5.88 24.26 -5.84 -2.99 -2.76
Octenol -8.79 -9.29 -5.91 -11.17 -21.01 -14.12
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4. &% %"F’i‘ X3Rie ﬂf\?t‘ T332 NPY % leptin 2. % it
AR BHLIAES RS - X REE 5102 15 A2 3E
T o N TRAcd 5-10-5-14 45 o MG HRTE B E 0 £ F - — ik B
SRR EHEERNA R P2 TS
(1) o B3 dpn:
& E ﬁp‘?]&\ MEFm2 Fl+ B BT XRELS L ﬂ]{f\:‘ T 2 NPY % leptin 2. % it
B % o
(2) fgzn_ﬁNPY/g‘fé_if—?i
A, BB R4 2 gf@wm # ¢ NPY z kB (Carrasco and Van de Kar,
2003 ; Morgan et al., 2000 )
e~ BERE S ’JJ{T“ NPY z_ kB ™ *4 (Czermak et al., 2008 )
BMI EA4% 3 ’J\t‘ NPY /}Es)ii‘r\rs (Baranowska et al., 1997 )
A% & £ (0~400 month?)- n ]\t’ NPY JkBA% % (Linetal., 2007 )
breddk A AR R R 2 Iﬁ I’.- ﬁ”{/,%ri),gﬁé ‘3‘_/‘,«]%‘1§L’]\F‘ NPY
J& & 4 (Morris etal., 198@*

(3) #5i J]%Ieptmg;_\f]%.ﬂ 2

H

m o 0w

A F R RSB (nl.;tfit-i_olﬂal sta‘cusljI~ «(!Getchell et al., 2006 ; Baly et al.,
2007) ~ 15 .

B. BMI &4%3 x ’J‘ # ¢ leptin )k B 4% % (Baranowska et al., 1997)

C. leptin frn ’Jf:“’ Z R sme i R gha s E4p M (Belletal.,

2005 ; Chilliard et al., 2001 ) ° 4 #g#5%s e % & 4 leptin 2. i# & 5 3.2 +

0.5ng x 100 g’ fat min™ > 4p 2>+ % & 3.6 + 1.2ng x 100 g fat

ek

min" > EEF A BN ek E s B ¢ 8 leptin 4 b2 B (Zeng et
al., 1997)
(4) B A4 F e £ 14~ 3uw% b (Yeretzian et al., 2004)
(5) Br2&2 2 Fhi oSV ERSIY
AR LRI 4o T fi"ll%%ﬁxpénglﬁﬁt’ NPY -~ leptin 7 & &1 2. F]3 4p %

]

B R K -
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%510~ gl £38F L ¢ NPY % leptinz 3 £ %1

Table 5-10 . Changes of plasma NPY and plasma leptin in control group

Water Plasma NPY (%) Plasma leptin (%)
No. of 5 min 10min 15min 5 min 10min 15min
subjects

19 -4.86 -6.92 0.34 0.14 0.75 6.96
11 139.84 -10.97 -20.14 13.71 -12.86 -7.62
13 -23.96 -10.17 7.67 -28.79 12.47 -0.16
16 2.87 -14.14 4.28 -5.39 2.43 1.28
24 -37.82 15.48 16.96 -16.25 -6.89 -8.31
14 2.62 -31.82 46.55 -27.41 -24.51 -17.64

dle s ok

% 5-11 ~ f £ 41 % limoene » i;éﬁl ;FJ% ® /NPY %'leptin 2. 7 & % i

Table 5-11 . Changes of plasma NPY and Efﬁsma leptin in limonene group

Limonene
No. of
subjects
31

9

17

1

6

12

22

PlasmaiNPY (%)"-

Plasma leptin (%)
5 min 10min 15min 5 min 10min 15min
-15.25 -35.92 -3.10 -6.39 17.76 -22.96
2.42 -0.40 2.386 -7.98 27.62 -15.06
-51.72 27.74 -13.95 -2.73 -10.64 -5.11
31.78 -49.32 9.69 -10.52 -11.12 4.49
-13.57 -9.14 5.56 11.62 27.92 -12.26
-38.86 1.57 -14.89 -27.37 -5.24 -15.81
84.77 -15.32 -14.59 0.31 -11.90 -3.47

96
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Table 5-12 . Changes of plasma NPY and plasma leptin in linalool group

Linalool Plasma NPY (%) Plasma leptin (%)
No. of 5 min 10min 15min 5 min 10min 15min
subjects
27 32.22 5.20 -2.62 -8.67 -4.70 -3.66
23 -2.62 -5.93 -3.27 -14.62 -5.27 -9.60
15 120.26 0.92 0.50 -2.88 11.61 16.98
8 -12.96 1.24 - -21.18 -14.39 -
2 -1.96 15.49 -12.60 -15.04 -16.98 -8.33
14 2.62 -31.82 46.55 15.12 -19.18 31.45
- AT B8 B X ;é—fg Rk T L AER % 9Bk
% 5-13 ~ A% & & pinene » X 2 ?F;”NPY % leptin Z BB
Table 5-13. Changes of plasma NPY. and pl-aiéma leptin.in pinene group
Pinene Plasma NBY (%) Plasma leptin (%)
No. of 5 min 10min 15min 5 min 10min 15min
subjects
21 17.17 -16.48 -11.42 6.85 14.37 0
26 25.43 -27.50 8.10 -5.38 5.61 8.18
25 23.80 4.78 -14.57 -10.05 -33.24 -3.61
7 -32.28 -0.93 -4.52 -53.98 110.32 -16.54
10 7.58 40.18 -9.68 1.37 -7.25 11.02
18 -28.47 0.41 -16.67 10.38 -4.43 -16.54
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Table 5-14 . Changes of plasma NPY and plasma leptin in octenol group

Octenol Plasma NPY (%) Plasma leptin (%)

No. of 5 min 10min 15min 5 min 10min 15min
subjects
29 17.36 14.66 6.97 1.09 -9.08 -19.16
5 4.92 -16.84 -11.63 -12.82 0.82 -29.51
32 -3.90 2.04 4.69 -12.29 -11.01 -16.52
3 -8.69 2.39 3.66 -11.13 -4.37 -18.84
20 5.44 -2.87 23.76 -4.30 -10.98 -23.75
4 66.87 0.26 -13.06 -14.28 -11.36 -4.49
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(m)uéw%gwﬁs~m&15@ﬁ¢£$ﬁﬂﬁii@1%“

e SRR AN LR

BAELOXRENLED B (55102 1544) BRI Ty
mEF gL (£ 5-15)

BBV A AR PR R S AR e R e dp 0 S )
& linalool 60 4 455 » H 488 € 7 & ¥ "% M2 /= (Linck et al., 2008 )
%Uwﬂﬁgﬁﬁﬁiiﬁiﬁﬁﬁ’%%Aw%ﬁ5%%£$1£&ﬂ$
2 TEH R E RFIG A LA Tl g el R p B g ER
¥ 55488 (Shenetal., 2005 ; Shen et al., 2005) - 4p 77 § B R 758 4 12 &
EHF M 2 E 2 T Pl 120 A48 Ao X Tl o 6
dok BUME 2 9 M R SRR B 0 3 LR R THB R E KR

o?ﬂm_&ffgnsﬁp%)ﬁ\m m;io:v\m, T‘rg_” #pﬁ—ﬁ%—rﬁj‘lﬁ. PUIR o

ER-ERR S ﬁ’éwx§4$\m£15Aﬁ)i@1%ﬂ’jﬁ
HFRGHEEL R (E 516j

Tanida % %f—ﬂ (2005) ’;ﬂ I g%fhﬁt # (1/100 suspension) % H

i»limonene (1/100 suspensmn) 1l /}'EI“ L 10448 0 ¢ R F S B2 0 R
o Japl R RFS ¢ fEd Hlreceptor %% histaminergic # 5 k sz 1%
95k o g K ¥ 0 Saeki%  Shiohara (2001 ) #-3F & 3 b 4 » & 4 B e
FEEFARE R CREEXFL P RE RN IR BRI S
Tk Bn FHE L BT R AAAMRRY > T EFR;AES S HT

BB I R R B R RE R
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Table 5-15. Ear temperature of all subjects after stmulaing with various spices for 5, 10

and 15 min.

2 (C)| baseline 5min  baseline  10min  baseline 15 min
water 35.7 35.7 35.8 35.7 35.6 359
Limonene 35.6 35.5 35.7 35.8 35.7 35.8
Linalool 35.8 35.8 35.9 36.0 36.0 36.0
Pinene 35.8 35.9 36.0 36.0 35.9 359
Octenol 35.8 359 359 36.0 36.0 36.0

205-16 ~ A IR K5 L 1015 A s b i RE T

Table 5-16. Blood pressure of all'subjects after.stmulaing with various spices for 5, 10

and 15 min. =
= & (mmgh) ¢ N
Baseline 5'min baseline 10 min baseline 15 min

(f3gh » 75k R) : -
water 116.5 7251103 83.3]106.2 68.7]105.8 66.3|108.2 71.5(1053 67.5
Limonene 111.0 704 (1049 694 (1114 664 ([111.6 70.6 1053 66.1 1054 70.0
Linalool 114.7 72.7|109.5 75.5|107.0 71.0 1153 7501144 764 (1104 72.2
Pinene 1173 733 (116.2 81.3|113.8 68.7]108.7 71.3|110.8 75.0(107.0 69.5
Octenol 1237 80.3 [ 123.2 77.71120.5 79.5|113.7 79.5|122.2 84.8[119.0 76.7
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(T ) REE5mEpXy ’J\t‘ NPY % leptin 7 & % i 2_4p B |2
AR E 2 %32 582 4% Council on Nutrition appetite
questionnaire (CNAQ ) - the simplified nutritional appetite questionnaire
(SNAQ) % the appetite, hunger and sensory perception questionnaire
(AHSP) -~ TFEQ (three-factor eating questionnaire ) ( Wilson et al., 2005 ;
Mathey et al., 2001 ; Karlsson et al., 2000) - I ik 5 2 )[% T % 0 e r
BFTREHEAEANLFFRLEE2ZID o AT 2R LA L0
o A EERRUEFT TR ELTERE LRS- P 2 G R R
FiRiEn o B2 30 FRRBSe fF]% ? NPY % leptin 2. % £ v
WX TAp R Gl T 0 P IEY B A AR o A 2 Bdp WA
#c£ 7 (1 coefficient of determination )
. F5min i ¥ 87 2 F X 1 % ? NPY ~_1_eptin ZERIZ AL
d & S22 EAIR £ E R A B LEEF R Y NPY 2 leptin § £ %102
}o B o ¥ 025 TR limonene e xpkii m«@ RBBRL e 7 NPY § ¥
b Ap B (p<0.05) o lmalooi i§5" éé & % leptin 7 £ 2 % v &2 f* £ 23
ib@?@%ﬁ‘wika%%i—iﬂﬁﬁﬁﬂ*
G e e . %;32 il‘gfi# #Bréé (A& B 5 p<0.05 - p<0.05 2 p<
0.01) - #Am » % pinene %7 ééﬁé% (Sl i e £ 2 BEHRE LW
Faga B R EE e B NPY e leptin 3 2 % 1 2 A F {4 ML (p<0.05)
octenol s @ » B F fBel (B0 E - ﬁ‘ﬁﬂﬁf’fi’#ﬁ%# gk B3 R 2R ch NPY
FERCLEF LML (p<0.05)
Z@ESMn 2 R EE AR A F 2T A2 AT A i hdp s 24
Ll R A 9 4 i A linalool e % ;é'fg i Jf: leptin 2

=

%
FoBE 5 fe % pinene 2P| 5 f 4 B o octenol ¢ > B AF 8l cAE Y R D 2
LEFLFNPY FRERCLMFFAMIL . BEF L AT
BB PfEF R e X éj‘n.ﬁNPY PR E B ET PR o Bt N
2 % BE BER S T AR ERF A AEE AL R A

2. %3 10min B $ 222325 7 NPY 2 leptin 3 %1 2 4p B 4%
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P E 523 FFFEE - BIE P BX ikﬂ;,_;“f]%:’ NPY % leptin 7 & %
itz pBfit o felimoene 2P » R Bro X W 2 R Bre I H RS A
MR FNPY F R EAF fAPM AR D ApR L (p<0.05) o 3T
2R R B AR E R R RPN A B LG ek S
FIF A PR X P L ﬁf\?}l\ NPY % leptin § 22 % 1* 7 4p ¢ o % pinene
R 10min > F&% Y SR RO R~ FmHE O N Iﬁ e E R~ i
PR R RS X R ’]\ NPY z 2 %1 28 % g p B 12 (p<0.05) - &
m » foctenol & ¥ > éﬂl' Iptin 7 TR 825 BEFa PR HE > 2 3F%
{57 “%’B*itﬁ?},’g.\}%f‘:}ik qRERE 397 Ak F I AP 4(p<0.01) - %A linalool
B FIEE A ’chNPY Z leptin z 2R ERF 25 maiphllto X 10min

2R E 0 B L S

3. X% 15min F;“%léf?s?gﬁ'*‘ﬁ;ﬂ‘}%ﬂ NPY‘leptm R 2P

d % 524 5 A 1 358 bt?z:vf—f & 4& ¢ NPY - leptin 3 £ % i 2

%

A9 BE 4 o % limonene % ¢ > Apf:‘ ﬁNPY TR EBESRG i R R
% s (54 R LD wwwzwow CPEO.01) » 30 L R 2
I o X EF s I leptin B i % i Ph”é‘%%" ST R R I F LM
@(mow>ommmgﬁ,w%.ﬁﬁﬂfﬁﬁmﬁﬁﬁxﬁii%Nm'
SRR RIF A AMIE (p<0.05) ; ESkis > 4 BHES PR K2 pEA ST
R PO LRFHLENPY 2 BRI LT LML (p<0.05)
BB R - B R BTN NN SR R

R RS SRS SRR T
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Table 5-17. Correlation of the different parameters in questionnaire and plasma NPY,

leptin levels after treating with various spices for 5 min.

5min Limonene Linalool Pinene Octeno

BHRBLER NPY Leptin NPY Leptin NPY | Leptin NPY | Leptin

1LE gssk 2 v 0.022 03949  0.0032  0.0003  0.1417 02228  0.0157  0.0655
2BHBEREE AR 0.0164  0.0017  0.0395  0.7664*  0.093 0.6469*  0.0075  0.0957
3BHBOPT g F 0.0006 0.005 02369  0.1405  0.0496 = 0.1205  0.0049 = 0.0814
435 o fF eRaE L 00048 00012 0.1446 03494 02429  0.0849  0.0019 0.15
Sias o F ohRng X 0.0055  0.1122  0.0844  0.0837  0.0019 03123  0.1376  0.0678
6.3%% 1 > 3 RIS g 0.2149 = 0.0027  0.00007 = 0.1582  0.494 0.00003 0215 0.1062
7iEBks 0 P BES R F 0.0049 10:05347:,0.1233 02563 0.3605 ~ 0.0868  0.0408  0.0007
8aEk i o o IR 0.0935 ;'-OI.:1769-‘_'-_I 0.0889.  0.0091  0.3992  0.0004 ~ 0.0209  0.018
9. 3% s > iy BB FEE _0._1972'- ©0.1905 '01'63g9. 0.0941  0.7177* 02382 0.0027  0.017
1038515 > § fpkeig ¥ 0.0427 5_\??.—@9:%]\] 02883 03515 03471 0.1338 00008 0.1478
1133518 » i B4 Qm%i Q?THQM$__MQ4 0.3333  0.1539  0.2936  0.0062

L g I Py

- 3Pid2 R 'NPi.(I p h_‘eptin ]' h‘NPY . Leptin NPY | Leptin NPY | Leptin

LR B vi el 2 3 4 00107 “20:297°70.0593 00744 00004 00039 00309 04303
2RE B R 0.0448 03719  0.0593  0.0744  0.1903 = 0.1411  0.7297*  0.0654
3. P grae 0.0006 = 0.0046  0.1222 0.227  0.191  0.0041 03149  0.1251
4. A ek g4 0.6608*  0.2259  0.0476  0.7894* 04639 = 0.3484  0.0244  0.0079
5.~ FPRELERA 22 0.0547 = 0.0373  0.0058 0.8776**  0.4914  0.4263  0.8063* 0.00006
6. PER & 5 0.1111 0.1366  0.1933  0.0045 0.61  0.0429 03577  0.0667

Values are Pearson’s coefficient of determination

(r: correlation coefficient, r* : coefficient of determination)

* Significant correlation at P < 0.05

** Significant correlation at P < 0.01

- REAAPRM R F A
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Table 5-18. Correlation of the different parameters in questionnaire and plasma NPY,

leptin levels after treating with various spices for 10 min.

10 min Limonene Linalool Pinene Octeno
R (S 2 T NPY | Leptin = NPY @ Leptin | NPY Leptin NPY Leptin
1.3 B - - 0.0332 03127  0.0039 0.1433 = 0.0153  0.1309
2R%HBEWEE A 0.0839  0.0933  0.032 0.0174 = 0.0008 0.4837 = 02049  0.0452
3RS bt R L 0.282 023 0.0081 05122 0.0303 0343 0.1336  0.1163
4357 o iFF B £ 03553 05036 0.0671 01376 0.672* 0.0652  0.1216  0.0024
SEmY 0§ hrkag £ 0.5694  0.0922 03501 0.1123  0.066 0.0835 0.0792  0.0063
6.3% 5 3 EESIR K 02015  0.4219 0.14 0374 05554 0.1137 = 0.1551 = 0.758%*
T A BES R F 02637 = 0.0007 0.0541 0.1865 0.0183 0.085 0.0199  0.0023
B.ikgk1s o M IR 0.0003 _0.0128750.0671  0.1376  0.724* 0.0447 = 0.001  0.0957
0.1 0 S HF Y RESHEE 00207 0. 0044 --"'o 0671 %0.1376  0.712% 00288 00559 0.016
103251 »  °f pleg £ 0. 1651 10,0677 0 3373 . 0.056  0.2826 0.1686 = 02729  0.730%*
11385 14 » HAH R4 0.4846 /_\1_2_ I 1775 0001 0.5885 0.1977 = 0.0068 0.084
W m&l.a~
- R BLER NPY ¥ Leptin= NPY = Teptin  NPY Leptin NPY Leptin

LR A B vd chfl 22 3 4 0.719% | ’,i[)}lsos 010‘[13 1 05582 03381 0.1436 = 0.0037  0.0632
2R E R s R 0.692%0, 00475 0:0432° 00129 02979 0.0239  0.0717 0.124
3. BB 03865 02075 0013 00719 0.1234 2.00E-06 0.1655 0.732%
wE gk B 0.1628 = 0.0112  0.013  0.0719 - - 0.0005  0.0722
S-AREEHH 2L 0.0316  0.4223 0.1355  0.2207  0.1295 0.0935 02741  0.0055
6. PR SR 0.5327 © 0.0299 = 0.0802  0.0065  0.2499 0.1703 = 0.4327 0.057

Values are Pearson’s coefficient of determination

(r: correlation coefficient, r°
* Significant correlation at P < 0.05

** Significant correlation at P < 0.01

- REAAPRMER F A

: coefficient of determination)
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Table 5-19. Correlation of the different parameters in questionnaire and plasma NPY,

leptin levels after treating with various spices for 15 min.

15 min Limonene Linalool Pinene Octeno

RS LTR NPY Leptin = NPY  Leptin NPY  Leptin NPY  Leptin
1.3 gk 2 vh g 0.3182 | 0.1725 - - 0.1188 | 0.1886 @ 0.0009 0.0775
2RHRELREE A 0.0742 = 0.0125 | 0.2847 0.5233 0.029 | 0.3883 = 0.0824 0.2056
JBHRE T B PR R 0.5793* = 0.1179 = 0.0002 0.029 = 0.3106 = 0.2109 @ 0.0002 0.0359
4.3% ¢ > iy wRag £ 0.1316 | 0.6096* - - 0.1233 | 0.0008 = 0.4704 0.0399
58%¢ 3 ‘Fﬁi—m&ﬁ - 0.0251 0.0367 | 0.0504 0.0481 | 0.7036* = 0.0623 | 0.4105 0.008
63351 > 7 B hE § 0.3264 | 0.1504 | 0.0028 0.0291 0.1648 | 0.3815 @ 0.0213 0.1543
Ti3E%ts > 2 BFESeng ¥ 0.2453 _0.4422 0.233 0.0081 | 0.7818* = 0.2117 | 0.0163 0.0519
8.3%ts » 0 ﬁ‘-'[ﬁ i - T, O.I'922_ 0.1791 0.1233 | 0.0008 0.077 0.1982

935kt il BPOE R -f_. - :01®2' 0.1791  0.1251 = 0.1199 - -
103851 > F V%’ pE-tR F ; 0..'223.3 F&006Y \0 3516:l.' 0.0333 0.2959 | 0.0099 @ 0.1337 0.2584
11.38% 1 > H4H 84 0.809** ! Uw | b2251 +7.00E-05 0.2959 | 0.0099 0.274 0.3909
-iP2TR }Leptln ‘l\ﬂ’Y ; _ Leptin NPY | Leptin NPY | Leptin
1B e cnf 3 3 4« 0. 327 0 007 0.114 0.366 0.019 0.054 0.094 0.289
2R R B enfEY R 0.099 0.237  0.114 0.366 0.032 0.014 0.002 = 6.0E-05
3. g gay 0.003 0.017 - - 0.451 - 0.01 0.017
B ek g 0.282 0.072 - - 0.302 0.403 0.245 0.022
5.- 31'}'3'% A D 0.06 0.112 = 0.569 0.644 0.635 0.099 0.359 0.002
6. PEFR & R4 0.038 0.408 0.194 0.097 0.73* 0.006 0.449 0.016

Values are Pearson’s coefficient of determination

(r: correlation coefficient, r°

* Significant correlation at P < 0.05

** Significant correlation at P < 0.01

- REAAPRMER F A
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Appendix
Effects of spices on neuropeptide Y expression in olfactory nerve cell and
human plasma
Po-Ju Wu, Shiau-Wei Chen, Been-Huang Chiang
Institute of Food Science and Technology, National Taiwan University, Taipei 10617,
Taiwan, ROC
ABSTRACT
Neuropeptide tyrosine (NPY), a 36-amino acid peptide, is the most important
stimulator of food intake. On the other hand, essences such as limonene and linalool,
which are respectively the major components of grapefruit oil and lavender oil, have
been verified to influence (decrease / increase) appetite in rats. Therefore, we proposed
that appetite regulation effect of essences might be dependent on the secretion of NPY.
In a previous study, we had established NP Y-expression screening model. Thus, in
this study, we used this model'to scfeen thirteen spices and expected to find potential
spices that could stimulate NPY mRNA-I,eigp,rcési.on of Rolf B1.T cells. Furthermore, a
clinical trial was implemented to study: the%:ffe?cts of these spices on the human
physiological indicators. In NPY exprelsisingi:scrgéning rﬁodel, our results indicated that
octenol, pinene, and methyl phenj;lécgi[ate caused the significant increase of NPY
mRNA level in the Rolf B1.T cells. The results of élinical trial showed that limonene
might inhibit appetite, both linalool and octenol might be a potent stimulator of food
intake, and pinene had no obvious affect on plasma NPY. Blood pressure and ear

temperature were not significantly changed during experiments.

Keywords: neuropeptide Y, olfactory nerve ensheathing cells, appetite, aromatherapy,

human plasma NPY
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1. INTRODUCTION

Spices are composed of fiber, carbohydrates, fat, protein, gum, ash, volatile
(essential oils) and other non-volatile components. Cooking foods with spices is the
oldest form of aromatherapy since their aroma can stimulate gastric secretions that
create appetites. For people throughout the world, spices add aroma, taste, color and
texture to food and create visual appeal in meals. Aromatherapy, using essential oils, can
relax or stimulate the body, create certain moods, relieve cold symptoms and respiratory
problems and ease muscle pains through releasing neurochemicals in the brain
(Raghavan, 2007).

Since food intake and sympathetic activity are closely related (Bray, 1990), Shen
et al (2005) examined the effects of the scents of grapefruit oil, lavender oil, limonene
and linalool on food intake and body weight. These researches suggest that smell of
grapefruit oil, particularly its primary component, limonene, affects autonomic nerves,
enhances lipolysis through a histaminergic response, and reduces appetite and body
weight. Otherwise, scents of lavender@il and itsdetive component, linalool, have the
opposite above effects. Furthermore, lit'é;rg‘ggrg'_s_i'ndicated that capsaicinoids, fenugreek
powder, and lemongrass can improve and :s?fﬁiﬁlate appetite (Bessot et al., 1996;
Robbins, 2000; Raghavan, 2007). Inve.réelyl,iZanthoxylum piperitum inhibits appetite
(Epple et al., 2001). Above these étﬁdi:es might iﬁdicate that spices could influence
appetite through smelling. . : =

In the olfactory system, neuropeptide Y (NPY), a 36-amino acid peptide, is
synthesized by sustentacular cells and olfactory ensheathing cells. NPY is widely
present in the central and peripheral nervous system and plays the most important role
in appetite stimulator in the hypothalamus that regulates energy intake and expenditure.
The arcuate (ARC) of the hypothalamus contains two sets of neurons, one produces
agouti-related protein (AGRP) and neuropeptide Y (NPY) and the other produces
pro-opiomelanocortin (POMC) and cocaine- and amphetamine-related transcript
(CART). The first type are orexigenic, promoting food intake and reducing energy
expenditure, and the second type produce the opposite anorexigenic effect. Furthermore,
leptin is synthesized by adipocytes in proportion to the level of stored triglycerides, and
inhibits NPY synthesis leading to the reduction of food consumption (Seeley et al.,
1995 ; Ammar et al., 2000 ; Benoit et al., 2005 ; Kobeissy et al., 2007).
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Most of the papers report the effect of spices on appetite, food intake, and body
weight. To our best knowledge the effect of spices on NPY mRNA level in olfactory
nerve cells has not been reported until now. Therefore, we proposed that appetite
regulation effect of spices might be dependent on the secretion of NPY.

In a previous study, we had established a NPY expression screening model by
culturing olfactory nerve cell line-Rolf B1.T for 2 days and treating cell line with
limonene and linalool for 10 min. Thus, in this study, we used this model to screen
thirteen spices and expected to find potential spices that could stimulate NPY mRNA
expression of Rolf B1.T cells. Furthermore, a clinical trial was implemented to study
the effects of these spices on the human physiological indicators, including ear
temperature, blood pressure, body weight, body fat, plasma leptin and plasma NPY
secretion. In addition, personals’ questionnaire was used to investigate the relationship
between food intake and aroma components for human.

2. MATERIALS AND METHODS
2.1 Different spices affect NPY. mRNA expression of Rolf B1.T cells
2.1.1 Chemicals. -~ LIPS '

Capsaicin, citral, curcumin, diallyl di@ﬁde, geraniol, methyl phenylacetate,
1-octen-3-ol, and vanillin were purchaééd f;b'm Sigma. Citronellal and diallyl sulfide
were purchased from Merck. Eucéfypt:()l, (-)-a-pinene and citronellol were respectively
purchased from Fluca and alfa aesar. Reagen’ts for quantitative real-time reverse

transcription Polymerase Chain Reaction (QRT-PCR) were ordered from BIO-RAD.

2.1.2 Adult rat olfactory nerve ensheathing cells (Rolf B1. T cells).

Rolf B1.T cells have an antigenic phenotype which closely resembles that of
olfactory ensheathing cells. In routine culture conditions, Rolf B1.T cells constitutively
express glial fibrillary acidic protein, S100, the low-affinity neurotrophin receptor p75
NGF, laminin, tenascin, and the neural cell adhesion molecule (N-CAM). Rolf B1.T
cells supplied by the European Collection of Cell Culture (ECACC, Porton Down,
Salisbury, UK). Rolf B1.T cells maintained in DMEM + 2mM Glutamine + 10% Foetal
Bovine Serum at 37°C and 5% CO, . For each assay, cells were clutured to medium at

37°C and 5% CO, for 48 h.
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2.1.3 In Vitro Cytotoxicity of spices.

The cytotoxicity of 13 spices (capsaicin, citral, citronellal, citronellol,
curcumin, diallyl disulfide, diallyl sulfide, eucalyptol, geraniol, methyl
phenylacetate, (-)-a-Pinene, 1-octen-3-ol, and vanillin) were used at 5x10° cells/ml
for all experiments. Cells were seeded on 96-well plates and 13 spices treatment
were supplemented 24h after seeding. General viability of cultured cells was
determined by the reduction of 3-(4, 5-dimethyl-2-thiazolyl)-2,
5-diphenyl-2H-tetrazolium bromide (MTT) to formazan. The MTT assay was
performed after incubation of cells with various concentrations of 13 spices for 15

min at 37°C in 5% CO, atmosphere. MTT (2 mg/mL) was added to each well in a
100 uL. Cells were incubated at 37°C for 3 h, and dimethylsulfoxide (DMSO) was
added to dissolve the formazan crystals. The absorbance was then measured at 570

nm using microplate reader. The entire experiment was performed in triplicate, and

results were confirmed by three independent experiments.

2.1.4 Expression of NPY mRNA in Rolf B'Ix;:;z:-_t.fr_éated different spices

For sample treatment: Rolf Bl T!ceﬁ’s:_(-% x 10° cells/mL) were cultured two
days and treated with different spices t-'o:r 10 min',at_37bC m 5% CO; atmosphere.

Determination of NPY mRNA level: after: lO.:min of exposure, cells were washed
with 4°C DEPC-PBS, and RNA was extracted using Geneaid RNA Mini kit. Thereafter,
RNA samples were quantitated by Nanodrop-100, and cDNA was synthesized by
BIO-RAD iScript ™McDNA Synthesis Kit. For all cDNA samples, a qRT-PCR (iQ5,
BIO-RAD) of NPY and, B-actin was performed. -actin was used as the housekeeping
gene as its expression was not influenced by either of the sample. Therefore,

amplification of NPY gene was normalized to B-actin gene amplification.

2.1.5 Statistical Analysis
The statistical significance of the cytotoxicity result and NPY mRNA levels were
analyzed using one-way analysis of variance (ANOVA) followed by Ducan’s test using

SAS software. The data are expressed as mean = S.D. Significance was defined by

p <0.05.
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2.2 Clinical trail
2.2.1 Subjects

All subjects (31 healthy adult people ranging in age from 22 to 31 years old) were
divided into five groups-water, limonene, linalool, pinene, and octenol (Table 2) and
data was collected from these groups. Each subject signed an information agreement in
which all procedures, benefits and possible risks of the study were indicated. The
subjects were required to abstain from alcohol and excessive eating in the days before
the experiments. On the days of the experiments, the subjects were required to have
breakfasted before 0900 hours and to abstain from food, drink, and exercise for 2 h prior

to the experiment. Each measurement was taken between1030 and 1200 hours.

2.2.2 Procedure

The participants were randomly assigned to the control group (water, n=6), the
negative control group (limonene, n=7),'the positive e¢ontrol group (linalool, n=6), the
test group (pinene, n=6) or to the test group (octenel; n=6) for 3 weeks (exposure to 5
min/1 week; 10 min/ 2™ week; 15 min/'3tf‘:}ye_e_k'). The 6dor was sprayed through
Ultrasonic Aromatherapy Atomizes (SL-l]ﬁ?,‘ KWANGHWA). The spray rate of the
odors was 50-60 mL/h and its particle Isilze \I{}és about 3 pm Before experiment was
begun, the subjects rest for at leasft 10-mindn‘a sitting position in a quiet and relaxed
manner. In the meantime, the subj ecté filled in the personal information or questionnaire,
and then they performed the anthropometry and experiment test. Before and after
experiment, blood was collected into EDTA tube for plasma NPY and leptin

concentrations assay.

2.2.3 Correlation between ages, BMI, body fat, gender and plasma NPY, leptin levels
before clinical trail

Simple correlations were assessed by Pearson’s correlation coefficients.
2.2.4 Questionnaire

These questionnaires included two parts. Part one was assessment of feeling

during experimental process and part two was examination of feeling after one week.
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2.2.5 Anthropometry
We recorded body weight, body fat (Tanita, BF-700), blood pressure (OMRON
HEM-7020) and ear temperature (Fora, TD-1116) before and after the study.

2.2.6 Plasma NPY and leptin concentrations

Plasma NPY concentration was measured by using commercially available NPY
(Human, Rat, Mouse) EIA kit (Phoenix pharmaceuticals). Plasma leptin concentration
was measured by using commercial available Human Leptin Immunoassay SLP0O

(Quantikine®, R&D ).

2.2.7 Statistical Analysis

The statistical significance of plasma NPY and leptin levels, variation of body
weight, body fat, blood pressure and ear temperature were analyzed using one-way
analysis of variance (ANOVA) followed by ducan’s test using SAS software. The data

are expressed as mean + S.D, Signiﬁcance was defined by p < 0.05.

3. RESULTS AND DISSCUSIONS L
3.1 Different spices affect NPY mRNA expr ’mﬂ zbn of Rolf BLT cells
3.1.1 In Vitro Cytotoxicity ofsplces

Because it was necessary {0 exclude cyt0t0x1c effects, the influence of spices on
the viability of Rolf B1.T cells was tested in a prehmlnary experiment. In vitro
cytotoxicity experiments were conducted with DMEM as the control medium. The
viabilities of Rolf B1.T cells were considered to be unaffected by 15 min of
coincubation with up to 0.08% citronellal, 0.08% citronellol, 0.04% citral, 0.05%
curcumin, 0.25% capsaicin, 0.35% diallyl sulfide, 0.08% diallyl disulfide, 0.35%
eucalyptol, 0.04% geraniol, 0.08% methyl pgenylacetate, 0.35% octenol, 0.35% pinene
and 0.25% vanillin (Table 1). The Rolf B1.T cells were more sensitive to citral,
curcumin and geraniol. In addition, diallyl sulfide had higher cell viability on Rolf B1.T
than diallyl disulfide. It might be due to diallyl disulfide having one more sulfur-group.
To date, there are very few reports on the cytotoxicity of these spices on Rolf B1.T cells.
And then, to avoid confounding the expression of NPY mRNA, subsequent experiments

were performed with spice concentrations that yielded cell viability =100%.
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3.1.2 Expression of NPY mRNA in Rolf Bl. T cells treated different spices
Fig.1 and Fig. 2 showed representative experiments of NPY mRNA level in Rolf

B1.T cells using solvent as the control group. In NPY expressing screening model, our
results indicated that approximately 2.3-fold increase in NPY mRNA level was found in
0.04% methyl phenylacetae (p < 0.01). Especially, in the 0.17% octenol and 0.17%
pinene treatments caused significant increase of NPY mRNA level in the Rolf B1.T
cells which were respectively 6.5 - fold and 5.1 - fold increase in NPY mRNA level (p <
0.01). In addition, approximately 1.8-fold increase in NPY mRNA level was found in
0.02% citral but it had no significant difference. However, the following spices,
including 0.04% citronellal, 0.04% citronellol, 0.17% eucalyptol, 0.02% geraniol,
0.125% wvanillin, 0.125% capsaicin, 0.025% curcumin, 0.17% diallyl sulfide, and 0.04%
diallyl disulfide, all decreased NPY mRNA level in the Rolf B1.T cells (Fig. 1, Fig. 2).
It has been shown previously that garlic extract and Chinese herbs such as clove and
anise could stimulate NPY mRNAlevels in orange-spotted grouper (Epinephelus
coioides) in a concentration dependént manner (Zhang , 2007). Besides, effects of
spices such as limoneneand linalool onl "ihng'L-’ﬁ_ formation have been revealed (Held et
al., 2007). In this study, we found that octé@i—, “pinene, and methyl phenylacetate could
significantly stimulate NPY mRNA le\.lél inl'ERolf BI.T cells. In the following clinical
trial, we chose octenol and pinenef as tl:le test saﬁples.
3.2 Clinical trial . '
3.2.1 Correlation between ages, BMI, body fat, gender and plasma NPY, plasma leptin

levels before clinical trial in all subjects

Before clinical trial, a simple linear regression analysis revealed that a significant
positive correlation between body fat and plasma leptin in all subjects (p < 0.01). In the
same way, there was a positive correlation between BMI and plasma leptin (p < 0.01)
(Fig. 3). This might be cause by the fact that leptin is secreted from adipose tissue,
circulating at levels that are proportional to body adipose stores (Bell et al., 2005).
3.2.2 Questionnaire

Relationship between factor of questionnaire and plasma NPY, plasma leptin were

not significantly related (data not shown).

3.2.3 Anthropometry
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The five groups were comparable regarding all the baseline anthropometric
characteristics. We found no change in blood pressure and ear temperature within the
control group, the negative control limonene, the positive control linalool, pinene and

octenol (data not shown).

3.2.4 Plasma NPY concentrations

Using water as the control group, we found that when the experimental period
was 10 min, limonene, it has been verified to decrease appetite in rats (Shen et al.,
2005) , as the negative control decreased plasma NPY level, and in NPY expressing
screening model it caused significant decrease of NPY mRNA level in the Rolf B1.T
cells. Thus, it indicated that limonene might inhibit appetite. On the other hand, when
the experimental period were 5, 10 min, linalool, it has been verified to increase appetite
in rats (Shen et al., 2005), as the positive control, increased plasma NPY level, and in
NPY expressing screening model it caused significant increase of NPY mRNA level in
the Rolf B1.T cells. Therefore, it indiedfed that linalool might stimulate appetite.
Furthermore, octenol, it caused signiﬁcéntlrllcr_eése of NPY mRNA level in the Rolf
B1.T cells, could stimulate plasmaNPY! le:{?:'l-'-\'évhen the experimental period were 5, 10
and 15 min. It revealed that octenol might blré"a potent stimulator of food intake.
Conversely, the plasma NPY level in t:he pinene .group had no obvious changes at any
experimental time (Fig. 4). . '

NPY both in the plasma and hypothalamus correlate closely with appetite. (Seeley
etal., 1995 ; Ammar et al., 2000 ; Benoit et al., 2005 ; Kobeissy et al., 2007). Besides,

serum NPY and body weight show a steady decrease in treatment of cigarette smoke,
MDMA (3,4-methylenedioxymethamphetamin) and METH (methamphetamine)
exposure in rats (Kobeissy et al., 2007 ; Chen et al., 2006). It might suggest that

olfactory stimulation with aroma could affect appetite. In our study, we found that
exposed to limonene might inhibit appetite; and linalool and octenol might be a potent
stimulator of food intake. In addition, compared with limonene and linalool, octenol is
more close to food flavor so that the mechanism of appetite regulation might be more
direct than essence flavor. Besides, plasma NPY levels of subjects were influenced by
not only several stress conditions but also BMI value, obesity, age and sympathetic

activity (Carrasco and Van de Kar, 2003; Morgan et al., 2000; Czermak et al., 2008;
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Baranowska et al., 1997; Lin et al., 2007; Morris et al., 1986). Thus, plasma NPY levels
might be influenced by individual diversity, and this might be the reason of inconclusive

result of this study.

3.2.4 Plasma leptin concentrations

Using water as the control group, the clinical trial showed that plasma leptin
concentrations decreased almost in every group (Fig. 5). Leptin, an anorexigenic
hormone secreted by adipocytes, modulates the level of NPY and other peptides and
plays a role in the regulation of food intake and energy expenditure (Mercer et al., 1997).
In octenol group, the trend of plasma NPY levels and plasma leptin levels displayed the
opposite. Our results suggest that octenol might be a potent stimulator of food intake
result from stimulating NPY production and inhibiting leptin formation. However,
leptin circulates in both free (16.7 kDa) and protein-bound (>70 kDa) forms in plasma
might affect measurement accuracy (Zeng et al.; 1997). Besides, plasma leptin
concentrations were easily influenceéd by many other physiological factors, such as sex,
nutritional status, adipocyte number and" f_aL go’_ntént, so'that it is difficult to make a
conclusion (Baranowska et al., 1997; Bell :;f'é-i-l'i, 20053 Chilliard et al., 2001; Zeng et al.,
1997). e H1END L
4. CONCLUSION

In NPY expressing screening .model,' our.results indicated that octenol, pinene,
and methyl phenylacetate caused significant increase of NPY mRNA level in the Rolf
B1.T cells. Moreover, the results of clinical trial showed that limonene might inhibit
appetite, both linalool and octenol might be a potent stimulator of food intake, and
pinene did not show any influence on appetite. In the future, the relationships between
spices, NPY and appetite showed be investigated using human subjects with a more

careful and controllable experimental design and conditions.
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Table 1. Limits of concentration used on Rolf B1.T cells for 15 min treatment.

Short Limits of concentratuins used (v/v)
name spices (100% Cell Viability)

C1 Citronellal 0.08%
C2 Citronellol 0.08%
Citral Citral 0.04%
Cur Curcumin 0.05%
Cap Capsaicin 0.25%
DAS Diallyl sulfide 0.35%
DADS Diallyl disulfide 0.08%
E Eucalyptol 0.35%
G Geraniol 0.04%
M Methyl phenylacetate 0.08%
(0) l1-octen-3-0l . 0.35%
P (-)-a-Pinene 0.35%
v Vanillin L 0.25%
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Table 2. Baseline characteristics of experimental subjects

| Body fat Age )
Sex BMI Education
(%) (year)
M
Control Water - 20.89 2348 242 Graduated
Limonene 4M
Negative 23.35 24.63 26.4 Graduated
(80 ppm) 3F
Linalool 3M
Positive 22.59 24.67 2477 Graduated
(320 ppm) 3F
Pinene 4M
22.10 21.3 25.2 Graduated
(75 ppm) 2E
Sample
Octenol 4M
26.59 25.3 27.2 Graduated
(2 ppm) 2F -

1: BMI: body weight (kg) /hight® (m?)
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