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Background and Objectives Recently, obesity has become one of the major health prob-
lems in our society. To overcome this problem, keeping a balance between food intake and
energy expenditure is very important. Many natural substances including essential oils have
been suggested for their potential effect on reducing weight. This study was performed to eval-
uate whether aroma inhalation of essential oil has a role in appetite regulation and works on the
central nervous system through the olfactory stimulus.
Materials and Method Food intake was measured after 30 minutes of treatment with essen-
tial oil in overnight fasted Sprague-Dawley rats. In the control group, saline was used instead
of essential oil. Changes in pro-opiomelanocortin (POMC) and neuropeptide Y (NPY) mRNA
expression levels in the hypothalamus were measured following 30 minutes of treatment with
geranium essential oil using real-time polymerase chain reaction.
Results Of the seven essential oils, geranium significantly decreased the amount of food
intake compared to the control group. Geranium essential oil significantly increased POMC
mRNA expression in the hypothalamus, but did not change the NPY mRNA expression. The
increased POMC mRNA expression was reversed by treatment with xylocaine, which blocks
the olfactory perception.
Conclusion These results suggest that geranium essential oil has anorexic effect through
the activation of POMC neurons in the hypothalamus via olfactory stimulus.
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Table 1. Essential oils

Essential ol Scientific name
Geranium Pelargonium graveolens
Grapefruit Citrus x paradisi
Lavender Lavandula angustifolia
Lemon Citrus xlimon

Mandarin Citrus retficulata
Peppermint Menthe piperita
Ylang-ylang Cananga odorata
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OAIRE] A & AFY A 10470l AFS A3tk
Agkg oAl 24 - 1008] A4S et 5L e

2 A EEol 3087t &3 ths AlASKL 30450] A Al
Aol Tiletamine™} Zolazepam(ZtZ; 25 mg/kg, Zoletil R,
Virbac, Carros, France) 18]l xylazine hydrochloride(8
mg/kg)E HW FAFsEo] npRAIZ] & A SRS A5 S)
o] pro—opiomelanocortin(POMC)™} neuropeptide YINPY)
9] mRNA W& S48 Al =] 7]xFof Al
A7 wet A AARLIL} ol 3 mmE 7IEo = 5
of ZFsFATt AQF T A S = SA] AA| Ao FE &
deep freezer(-807C)0] H3sH & POMCQ} NPYY] &-A#;
wrelz} ha BAlol] A-gelgict. ol egle] Az
o] oAl ol ot F7t A=¢ls 2elskr] fIske] Oﬂ*ﬂ

A 20U AA|T wf xylocaineS HHEES o 5t
o] 37k A7& nh|A7) b oAl 2 A& AA|ste] 1 &
5wk

Real-time PCR

AR O] S} WL real-time polymerase chain
reaction(PCR) 2. = FAI515tE WA RNAS &5t 244
& 9931, 1 mL TRI-reagent(Sigma Chemical Co., St.
Louis, MO, USA)ol| AJAFa}5- 2505 o &
ako] FABIAFLE oJ7]0f 200 uL2| chloroform< ¥l 15
27 AstA &5 F Aol 587F SRSAXI thE 4T,
13,200 rpmollAl 15827 YAlEe ket sl Ao
22 H1]9] isoprophanol €1l 1027} A2l A B3-S A
A o2 Al 4T, 13,200 rpm -2 1027 YAE2]slo] RNA
£ AAAFHL JHAIZ] RNAE A7 75% ethanol 1 mL
= /\1]24,3]-_1_ 40, 13,200 rpmol|lA] 587 YAl e]ste] 2A
=& AoA AxAIF upAEo 2 H-2- RNAE Rnase
7} 1117%% & 30 uLell 5o -70TllA HaEsteick RNA &5
== Nano-drop(Thermo, Wilmington, DE, USA)< ©]-83
o 260 ¥ 280 nm THOlA ZA5FTH

RNAE SZA7]= & Q0F5HH, #2i3F RNA 1 pg =
70co A 5 ¥HEAIZ] % Primer RT Premix(inNtRON,
Seongnam, Korea)®l| oligo(dT) primerS 9o 42°CollA 60
E 70ToA 105 9HSAIA cDNAS THESITE ©|%- FastStart
Tag DNA polymerase(LightCycler FastStart DNA Master
SYBR Green I, Roche, Germany)2} 3 mM MgCl,, 0.4 um
primerE A7}5}1o LightCycler 1.5 Instrumentof| A S3EA]
Ak 1 3L 95T oA 1089] ARk AR o5, HA
(denaturation, 95T, 10%), A% (annealing, 54~60T, 5%)
9 A2 (extension, 72T, 4~9%)2] 14L& 453] HHE = A

ZXI_O- Lj—l

www,jkorl.org T67



Korean J Otorhinolaryngol-Head Neck Surg 12011;54.:766-70
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TE 65C7H] Y & HxpR o2 0210/22 £E 2 95T
7] 25 o] YA PCR AHES] 54 o5 248}
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EAEAS Yalo] SPSS 12.0(SPSS, Version 12.0, Chicago,
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0]+ Student’s t-test& AF8-3}o] F781¥ L p-value 0.05
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Table 2. Real-time PCR primer sequences

Sequences
POMC  Sense ACC TCA CCA CGG AAA GCA A
Anti-sense CGG GGATITTCA GTC AAG G
NPY Sense TGC GAC ACT ACATCA ATCTCAT
Anti-sense CATTIT CTG TGC TTT CTC TCA TTA
GAPDH  Sense GTT ACC AGG GCTGCC TIC TC
Anti-sense TIC TCA GCC TIG ACT GTG CC

PCR: polymerase chain reaction, POMC: pro-opiomelanocortin,
NPY: neuropeptide Y, GAPDH: glyceraldehydes 3-phosphate
dehydrogenase

o] A 0Ye] FEE tE=A o
‘gh‘ﬂ 7514 1 : 1,0008H<} 1 : 100842 343t ZH-9-ol=
3t 2lo1AF AT UERgo, 11 108)9] o] Zo]
£ 23|18 Ao g7t 3718HE AEFS YERHSItHTable 4).

Alo|x=-d3} #HE Neuropeptideo] Tt &
oJAdld eo] AlFet-2] Alo]xdatt =% neuropeptide
o] ‘1%%]% ghel o+7l ko] AFatE-e] POMCeF
A8k3ct 10 1008 = 3] A5 Alzt
298 A3t oAl POMC mRNAQ] ¥H&lo] &
= Hstod
Al AFeAchH(Fig. 1A). FYgt o=
NPY mRNA®] H&-& BA5 Ay} 1 100812 343 A2t
B oA 2dS A3 +3} fj22] NPY mRNAS]
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Table 4. Food intake for 4 hours following various dosage of ge-
ranium essential oil treatment for 30 minutes in overnight fasting
rats

Control group (%)  Experimental group (%)

lelicaliais (mean+SE) (mean+SE)
1:10 100£20.9 105.0+£24.4
1:100 100+£26.6 79.4+14.8*
1:1,000 100+10.0 82.5+23.1*

Student’s t-test. ¥p <0.05. SE: standard error

Table 3. Food intake for 4 hours following 30 minutes treatment of essential oil in overnight fasting rats

Control group (%)

Experimental group (%)

Essential ol Dilution ratio (—— izen 68
Geranium 1:100 100+26.6 79+14.8*
Grapefruit 1:100 100+23.6 101+20.0
Lavender 1:100 100+16.1 91+24.0
Lemon 1:1,000 100+15.9 103+16.9
Mandarin 1:10,000 100+21.6 103+13.7
Peppermint 1 :10,000 100+10.9 99+ 4.1
Ylang ylang 1:100 100£22.0 97+20.3

Student’s t-test. xp <0.05. SE: standard error
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Fig. 1. The changes of pro-opiomelanocortin (POMC) and neuro-
peptide Y (NPY) mRNA expression in the hypothalamus 30 min-
utes after treatment of diluted geranium essential oil (1 : 100 dilu-
tion ratio). POMC mRNA expression was significantly increased
(A). NPY mRNA expression was not increased (B). Student’s t-
test. *p<0.05.
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