Bk &S 202447

Oregano (Carvacrol) DT HINIZ LD A B3 APt LY
NI AT =K D AR

EH fnsE

H AR L & PR A b B 2R B dh SR R AR e

B =

WEFED B Y : ZALE TOMFFET, Oregano 38 LU D EZEEMALST D Carvacrol ZHERED C5TBL/6J (B6) ~ 7 A&
THE, WA HLa & DT, £, Oregano DOMRFHRKIT /Y ALK O b A IGAE I EIk CHH
I RGRERENR A BRI D2 &MV RS-, ARFSE Tl Oregano 331 T8 Carvacrol ORLRHIEKIZ L2 RIHE
NI O A B AT = X LA BRI E L, BLT OFEREIT T,

F5 15~ A Na B 2HGEEL, Oregano 1 g 2\ & Carvacrol 1 ul OB 2 BE 2R U723 BHKE 0.3 M &
KD IR FEBREAT -T2, B FEBRE DO ~TADINDI S, BRER, kAR, BLK T2 ML A iR
\ZBAFR T DA BRI, E & PCR (Z&% mRNA BELDMT 21T 72, EHIZ, Oregano 1 g £72iE Carvacrol 1 ul % 1
IR R B2 (eI~ AN O Na RS ICBEH 35 R D Fos BRMERINE FE DL, Sk IR K0 EHE
L7z,

FERBLOBL ATEHEROMSE, VBB RS LT, e AR KB ECRZ R U, 178
BRAE TEHARIC VAT Z YTV 7L, TN E B0V ES 17 FEAICKTT5E R PCR AT R,
Oregano 3O Carvacrol DML HIKIZIY, b= REATX T U ROE BRENE -7z, £z, Oregano BEFE T
%, BREEIREEROHLAL X ROK T EMHEIER OHLa L Fatae A LE R VT R RO
HMMSHER S VT, ZNO DB FHBLOZ bR, BHfERZFHET2IERBINT, BT, BMA TR — 3
AR, 2, 3 DEANILTZZ 81, Oregano DEVNIF NID LT DRELHEZFIETL TS ATREMEZ RIEL TUVD,

Oregano }3X TN Carvacrol OWRTEIRTZIL, MEME B6 <7 A CTHr SRS ARC RAKIA L%, Erb= kot
KL T DML/ EEE O BRI 2 TE R T DM A2 R fl ISR E L, Z0fE R EE I HIE R 27 i
FTRHZEDRRINIZ, — 5T, M~ ADIHRE =3I ARER OFREEL TH O AL IE MR B 2 L 72 803, 2
NHDENNSTT 6 DB 2 E D, AR 2 A ARE L TS rTREMED RIRS ALT,

1. BRBLUMEEM i OT B OBLND, BEEOEEUEE 5.0 g/day AR

[BIEEREDEIK]

B IXBMEIZEE O, IHEEMOR A, it
05 (2 K DB R ORI R M B R ORI b
DAEPRERRICR G T OHEEREBHR THLN, D —
75 iR BHE B L0 @i, AT, DR RS
OBV BERIET DV AT R HDH, WHO (3415 EIE

HELEL T D03, A AROREEREOBIRI, BT
# 10.7 g/day, M) 9.1 g/day THY V', WHO D)
HERE EBlSTWD, EBIZ, ZLOT YT 33—y
ROE % T 12.0 g/day UL EORIEZERL TEY Y,
B O RHE UL 1 — LD PR G 7 e 28 22 B R
BTHY, WY B Gl ) ARSI s,



[(RELRIBERGAES OBER]

WBEOHFTRIZEIUE, AVRA L AZ N T AT A—
TR, B O G R 25%RER TEE5 Y,
— 05, EWOF VTR BIE- 3 H oL I
TN Y —, N—T AL AD P T A T
FIVERA IS TEY Y, Wang HOMIETIIN—70

FONA—TF DR EA BN TSELLHEL TS 9,

ZOIIZ, BAMOBWRIEWRFAEEREZR O E R
23D X2, PR AIEET 28V B O
[FECE ST T 7, Fi2, W T2 82kD
B ORI ERPRIRE DRSS, BE A L2
MO TR D, Rk _EIEIIHRIN TN D,

e~ ITLLRTOBYRRAFZE Cl, HBRAFFH 51280
W LT, BROTRWAZY T B SIS A< g
FNTWDA LA/ (Oregano) (25 a4 Tz ¥, EFE,
ARER 100 g %4720 Na &ElEh~h7rFv> 7 1298 mg
IZXFLC, Oregano 72EF R A FZ LYY —ATiX
413 mg &0 7eu, ZDOZEN, Oregano DAV HEIEZE
725 Z LT BB I 2 LW O G A TR E LT,
[Oregano M AL DIRTFIFIC K LHEIRMER]

SEATHFSE 9 TIE, GC-MS T OfE SR, Oregano D
FEMER T CIb R WE —Z I Z R LT DTN
71—/ b (Carvacrol) THY, IR T DK 66%%
BTV, ZOZEND, Oregano DE WD K57 1%
Carvacrol THY, D 7ot EBRIEMEM S DO—DOTh
LHEZEZBNTZ, LIeDi-> T, LD FEERTIE Carvacrol
% Oregano O T BBV Vil Ay ENZIE ST, ZRHDE W
RIS KD A 2R 27201l ~v U A2 T
ITE)VEBRZ EM L7,

ZAHH Carvacrol i FE DM FIERR FE 1725 50 CTHD
Oregano 1g F72I% Carvacrol Hi{K 1ul OB W%
C57BL/6J Mt~ AL 24 IRe iR L, Z DI H112K
& 0.15 M EHE/K O TR TR B A S i L7 R,
MEREE ST E R AE R BRIz, LivL,
Carvacrol X FEEARAFAIICEIEAE A DN FH RS, £DOME
ROHE~D 2D T7 D RE~T ALDGEEANE DS 28
RENT, ZOBRBERALNIZTHEDIT, vTUAD
Carvacrol DFELFPEDVEZEIC OV THREILTZ, RN
ITENEBR L [FER ORI F BREE T C Carvacrol 1 ul % 10 43
SR, ST AOEWVIREITEIRF R ZHE LT, €D

R, ME~T 2ZDHBWTK T 25 1R RS, 8
VIR TR [ (S B R 2 M 22 A RR S T, LTeio T,
W~ AXHE~ 7 ALOE W AS LT Carvacrol D &R S
Mo7o728, Carvacrol DEEEAEHNIHE IR NLTZH DL
Bz b,

IH1T, Oregano DEJRIEIZ L 2 Ik SEITIE PR (b D fig
Hrae B B9 &L CTHERE~ D 2N D Fos Bl a2 o I
TE &I L7=AE 3, Oregano DAV M3 Na FHEE B
59255 RS RHE AR O R M 2 A BRI 3%
ZEMHBMNT I oTz,

(AARDEHBLUVER

ko 51T, AT HFIE TIL Oregano 35 LY
Carvacrol (ZJ DML T HI 23~ 7 2D M A Bz #m il 4
HIEDIREILTNDD, T OFEMZR AT = R LIRS
IS TRV, ZAUD O BT I 23 AR AR R &0
L CREEBIRARET T2 etENE 2 6nd, ZILET
DOBFFENG, B R IGERE I ITE I ORI e —F
BT HZENHME SN TND, T TARBFSE T,
Oregano 3L TN Carvacrol DRRE I IZ L2 3 7E ]
DRI AN = X LS THIEE HHIEL,
LT DFERZFE LT

1. CHGRIRIEZ -l MR A O TE) 2 iR AT

2. JE® PCR (2L O BIFEHEIGAE I ET5
mRNA F&ELOAEAT

3. SRR 2 AW~ 20 HHK O
BRI 5 2 DR B DR AT

BMERTEHBELZRALLLOD, Z<O%E, N
TELOEEMETTLVERHD Y, AORES
EHEFFL2 D ORIE A FEBL T 572012, KCI 12X
WOMR Y, 7 VAT N Y AOFH Y, O
BLDORESRWRREFMD LR, BT ATl DAN
A A% ARG 1V, AET U= AT X =
R V7L, SESFRAEARESNTCND, AHF
FECTIE, R L2 BRIE B GRS O AN =X L%
I3 528 T, Fii-e L ORBICTH G THZL
wHET,



2. ARAZE
2. 1 Oregano DEL\HT I RD NaCl BEIF I RIFT
FE (THRBRTHEER)

2. 1.1 RREY

LLFOFT _RTOEBRICBWCEREMIL C5TBL/6] ~
U A% N, ENLATATFERT O EEREA) O HEE LA IS
BT AR > THEEEZ LT, AWFERRRICIELD,
A AR P8t BENF7E 2 B (T Ko TEBRGHRF O K
PBERZ T T2 GKFEE 5 : AP23BRS072-1, AP24BRS054-1,
AP24BRS061-1), C57BL/6) Hf~T A (HARZL T#EAS
f, HUL, AAR) AL, & 3 BHOZ V—T TR —R
F—NUOHE 77— (26 x 18 x 12 em) (Z A, SPF @4
Fia% PN 22°C, JEJE A 12 Wi GERES 12 R BREo
7V) DFERIZINAEL, B K LR~ D 2k (Lab
Chow CL-2, AAZL TR, B, BA) (LIF, @
WHE)ZHBICEIRTEL 01Uz, DuEIR IR
(DOregano 33 LU FEE, (2)Carvacrol B33 O R
D2 DDA EDLRIINT, ZNEN2 BT DFEMLT,
ARIEEH T 8 D~ A% 3 8 1 BELL T, (DOregano
B n=18(6 b)), MIEE n=15(5 &N, (@Carvacrol

FEn=18(6 YR, ¥BEEn=15G v ELTEMEL,

2. 1. 2 ZHRBEIRAHBKRDOER

B 16 mm X TS 12 mm X &S 20 mm DU AR
NO-1 (7 RU A, KB, BAR) O LEIC KA
Z21F, BE#G K LT CTV-60 <270y (A ARV
TS, B, BAR) ZROHT T AOEK A
TERRUT=, WIZ, $H72L 10 ml 7L B3V 2 (T
b, B, BAR) Ok L, TERLTZ~ T ZADRIK
HEREAL, WKLRWIEEfERELT, T/ ET IV
VA= DBREERLZ, 2 2 R 1 EyhELT
FERANVRTET 2 AT afi kL, SRR AR
EVERR LTz, BHaKHRD ) AN BEBALKR DI E
ZEIR Lo, 2T KD EER K oy s 238 BT
PNDTEERFELT,
2. 1. 3 Oregano KU Carvacrol DEWETRAE

~TAIZLD Oregano <° Carvacrol D% BRI TS
728, WD IO BRI A IGE AR LT, N AT T
RN ERS 5 mm OR%E 9 EBIT 2RV AF L v v —
L (935 mm, IWAKI, AGC 77 /7T AR fL, Friif,
AAR) &, RIS SAICERBLZE 30mm ORE

ZEF T v — L DIEE A AN E DT 2T T 4L
LTCEELZ, ZORKIEAELLENIC 3 cm x 3 cm (1Y)
DS Te_—/"—=T V2 —% R EL, Hl§ Oregano (£
A2t GABAN, #IL, HA) Z 1 g ERED T,

Carvacrol DI A 1L, RAFEAELEENIZ 4 cm x 4 cm
OBLARHS (A7 XX SH, L, BAR) 2% EL, #
FE 99%LL E @ Carvacrol (R ALK T2, B, HA)
1wl ZYeBIAEETo, JATERIZED, Oregano 1 g 735K
FEIZHE T 5 Carvacrol JRFEEIEH) 2~4ppm T, Tl
Carvacrol 1 pl % 2/RUL7ZBEOSKFFIRELFZIE—T2
ZEBBBNEIRSTND, BHDUNEZREEZK 100 pl Z AR
WIS AF R T, TN T NORERERE L~ A EH
r— B gc T — 7 CREEL TEWE BRLT,
2. 1. 4 ZHRFERZEICKHBIBEKEREDAE

TORER AR AR (B A &) I3 E o — oz
RIEL, TifiFEBREL TMiKEZ AILT 24 RefI#E O K
DK BN D ETHIM AR T2, D%,
0.3 M &K, I Nav& (B ARZL TR SHE, R, H
AR), BOA~ORALHIE &% T 7=, BAEIE, @R
HAGEEL2 3O K B LY 0.3 M Ak D I EE
BRa 1 A 2 W, B3 ARSERL 2, RICEAEZ(R Na &
AT, MiAKBLON0.3 M BHEAD RN FERE |
H 2 B[, 3F 5 AMEMLZ, ZUd~Y 2% K Nat &
WZIBENEEAEELIC, K Na R IEREO B K IE R
ZERT D7D THD, 723, ko> Na&id, W&
73 0.23%IZ 6L TIE Na" &1 0.003% T 7=, £ D%, £
ZJlH RIZEL, Oregano FEICIE Oregano 1g, Carvacrol
FEIZIX Carvacrol 1 pl, RTREFEIZITATAK 100 pl 2 52RL7R
M6, WREHMAD RS FERE 1 B 2 K, 5F3 H
SEY By

FEWVTARIERTIE, BHZ VMK Na"RICETL, Mok
FBEON0.3 M BHEAKD DRI FERZ I L, Zia 0 A
HoOF —4EL7=, ¥ H, Oregano, Carvacrol, fli/K% & H
(CERLZRDD, HKISLTN0.3 M AR NG %
1 B 2 K], 5 BEIChIz>TEMLZ, 7ok, THER
BLOAKREBROM FIZHBWT, JROHOKEIZLEA 2D
L7209, BR H CTRAORDBLEZ KRS E 7z,



2. 2 Oregano B U Carvacrol DIREF|HEICLETIR
##iP MRNA RRADEZE

2.2.1 REBEWY

CIRIEPATENIEERD 5 A B T LI O~ A%l
FL7z (Oregano #f n=18, XI#E n=15/ Carvacrol #
n=18, MHEn=15),
2. 2. 2 ##H ETU mRNA OFREY

~ 0 A% SAMEMLFNC KO LB S T2 1%, fREI LT~
AD iz 3ml O % E AL (RNA later™,
Invitrogen, Thermo Fisher Scientific, 5L, HA)IZ 4°C
T 24 WERIEL/1%, -80°CTIRIFLT, ZL T, Zhb
DY T mRNA ZEET D701, PRAFSIVIN
ZERIR TR L T2, Z D%, Yo7 VORIV, v
ARET T A W E N THERBLAR NS, BLER, Rk, 1
IR F RO/ Z I E I 10 mg L, Fa2—7 1A
iz, &7 /L% BioMasher Standard (Takara, BT,
AA) IR HRETFA XL T2, mRNA (XL FOLSIZHH
HE iz, JEMS 724V 7 V1T, RNeasy Plus Mini
Kit(Qiagen, B 5T, HA)IZ&>TRNA 2RI D701
fifi FHL7-, 7235, RNeasy Plus Mini Kit (2% RNA 0¥}l
DERIZIE, 77/ DNA {5Y%EkEEd 5729 RNase-free
DNase (Qiagen, B, HAR) ALE %L 7=, cDNA [,
PrimeScriptTM %k (Takara, # 5, HA) ZHEHL, i
B Lo TERSNTZ, 7 /5 DNA N7 T VT
Bh B 27205912, RNA 2R GIEROTFE FEIEAF
{E T CIWATU CALBRL 72,
2.2.3 Y7ILE3A4LEE PCR

~ASD Oregano #5508 Carvacrol OIRFEHITHICLD
LRI BT, YT A A LRI AT — PG
(PCR) 7w eAZFATU o, MELTZBIn F3IR 1 ITRT,
U7 WEALTERPCR UG, L FOSEME T 77

94°CTT 1 Z3fl (1 HA21), 94°CT 10 #, 62°CT 10
b, 72°CT 10 £ (40 YA V), 7 VBT VT ER-3D
W7 e ms ) — (GAPDH) I, /) mRNA FHiZ EH
fbFal-olfE S 9, VT AZ A LERE PCR K&
I%, Kapa SYBR® FAST (Kapa; Salt River Cape Town,
South Africa) & HVNTHEITLTZ,

#F1. MEL-EGFoMEEEFDEE

trh= 5K 1a(5-HTR1a)

Tuh=2% 5K 2b (5-HTR2 b)

tuh=r% TR b= K 2¢ (5-HTR20)

b= 5K 3a(5-HTR3a)

N7 77 eRaXxZ—8 (Tph2)

FX R (Oxt)
b SV A

AH LB (Oxtr)

Bl B R B R L R L
(Crh)

AR AREE

TRV A al (AdRal)

VT RUFI R
T RUFV SRR B (AdRBI)

FLHX v (Orx)

R LR FAR 1 (Orxr)

AR IR 2 (Orx2r)

LoV T UA T ) B
TUOF Tl A 1a(4i2rla)
T F

R— U254k 1 (DRI)

RS R—/ 224544 2 (DR2)

R— X5 54K 3 (DR3)

2.2. 4 Y RERLA R

MERELTATAATHDITT V(T Hr—2A
0.45 g/ TAE 30 ml) THéA[EE LTz, [EE LI MITE 7 Zk
—2(D.S.K LINEAR SLICER MODEL PRO7, #EBiA—
T 24E) Z VG, Bregma JY 0.6 mm AiiF25 5.4 mm
%5 DIFEI A TIRETZ 100 pm DJESTRATA AT,
MBI iE~T A 1 BHIZ DX 48 #2ERKL, 2 #03°> PBS %
ATz 24 7z VT L — R (BE MR 7 L —h 24F i
SET 2 VAT AE RN T TAMME) 1T~ T,
2.2.5 KU REEAE

Yufa FlEA 7T, 24 7L L—RNO PBS ZFRZEL,
MY % 0.4%Triton X-100/PBS (PBSx) (2 ml/well) T 2
[EYEs L=, NTEME~ LA L 7 — B IR AR LS
5728, 0.6% H20/ PBSx (500 pl/well) T 30 53123 =2
—hkL, B O PBSx (2 ml/well) T 2 [BI¥EE LT~

WA T vy 2 7R (0.3% 7 X 1fiLiE (NGS) / PBSX,
160 pl/well) TEI, 1 FFHEA L F2X—ME, WREBREL,




— WRPURIR A TR (0.2% — IR PLR/ 0.8% NGS/PBSx,
160 ulwell) 20Nz, 4°CC 24 FE#A L2 —RL7T=,

A FaX—FME, PBSx (2 mliwell) T2 [BI¥E4L, ZIkHT
IRIR-ETAIR (0.03% Yk FLIA/ 1.0% NGS/PBSx, 160 pl/well)
TEIR, 1 R 2 _X—hkL7=, D%, PBSx (2 ml/well)
T2MEPEHL, TE DB A F o F s —PEHA R
(160 ul/well) T 1 KA FaX—hkL7z, B PBSx
(2 ml/well) T 2 [FIPEH#, DAB/ H20.4%(4i7% (160 pl/well)
T 20 R ESUSEAT T, BBRITARREAK TS, A7
AR FZADREESHZ L BT, YRR L~ A&
5, FEBREEA (Control, Oregano, Carvacrol) M) & 5%
FUiLT, ATART TAEF DUA T TEIN 2%, i
T FICU TR A B LR DDA LB FITmT T
6 FOFFRYI 2T, <V /—/L 400 cps &/ N\—T T A
HRZ 7~9 EEEHRRICHE FL, BALT,

2. 2. 6 Fos [Gi#laZEEDRIE A E

Yuta, L= 80 i BZ-X810 A — /LA U L BA S
(KEYENCE, HA, K Z AW TBZBIORELZ,
R, A Ca—F—EGRIT S AT INAT R
Ak BZ-HAC % T Fos BtEARIR O B &5
L7z, #HlIE, c-Fos GiEffino mfdb 25 L, stiaft
ORI AT 5T,

2. 2.7 AITE LT ER 4z

DEAKDavia— L Z—ThHEMRINESE
(VOLT), 2)AT2 I28% Na DR AL AL L A 54528
PEESH TS 19, ERERRTEE (MnPO) , SMARR SRR
£ (LPO) , 43 S 4R REZ )8 885 (STLP, STLD, STMA,
VvBNST, PS, SHy), /K F#B=E£56% (PVN), 3) BERHIIEL
(25D Na'F i ORI I T 2 RAE AR H D EZ N RIS
(CeM), FUR FHAMAIEF (LH), FEEZ (LC), ZMElGS &
5% (LPBC) ', 4)Na' OBCRICEHERIR T DR — 34
TR RO FAL T DAL EE (NAC) , IERIBE 27
(VTA), 5) Buh="Adit oLttty ThoiER%Z (DR) 19,
6) Z DI BRI DI THLRIRELF (PV), R
BRI (R 55 : MeAD, BifEHS:MeAV), RHkARE
£ (ACo) 72 2 BI52 LT, 4%PFA THIEL, 30% 2R
HRITRIBL Tt 7 g, BREREY 4~4.5 mm % 5% )
L, Bregma 0.74 mm~0.98 mm 7> Bregma -2.18 mm 3
TEELT=, 2D, M7 V%1% J550 Bregma-5.52 7>
© Bregma -4.60 1T £ TUI 2551 48 ARk L7,

3. HIRHR
3. 1 Oregano MELHTIRD NaCl EWFHEIZRIFT
FE (THRBRTHEER)

Oregano BEFERETIE Control BELVH AL TIKU > Na'
WELFEAIRL, FRIC 2, 3,5 HHICBWUIAERKT
BRELNTE, 51T, Carvacrol WEFE CIEFEBRBI4EH2 A
BT T, Carvacrol B CHEICEEETERME TL,
AU FEBRHIFIN TRV MEIZ S o7,

3. 2 Oregano R U Carvacrol DREFRHIZEDTIR
#Bfth mMRNA ~DEE

WLER, FRPKIR, FUR FEa VT T V24 AEEPCR
WA FERELT=, VT L2 A LGE B PCR K& s F-RHT
L7z X CORENE{R 7% GAPDH OFHL&IZE>TIE
HULL7-121C, s L UEL U TSI B IR T8 B
BEEHU, DUF, I REELD T, FFHl
B¥ Mann-Whitney U-test &\ Mz,

(1)Erh=2%0 mRNA FEBLUL, xtHREEE kL T
Oregano BREEIEIZ U T, BLEKE RBEIARD 5-HTRa BE T
5-HTR2b O3B &N BT IMU T2 (5-HTRIa : "R ER
P=0.033, @tk P =0.048, 5S-HTR2b:"LEKP = 0.040, Jm#k
K P=0.046) (X 1), SHIZ, BUR FEETIE 5-HTR2b DFE
BLEDSHEICHIINLTZ (P =0.038) , F7=, *FHREEE bl C
Carvacrol BEFZHEIZIV VT, FIK NETC 5-HTR2c FEBLEN
AEITHINL (P=0.004), RPATIT 5-HTRIa DIEHE
PAEICHEINL 72 (P=0.013), Erb=CG R THD
Tph2 OFEBLET Oregano HRFEHEFS LU Carvacrol BREZH
IZHBNT, W RLOMEBIC B W TH A BEREIE RS
Aoz, ZIHDOREFRED, Oregano 1 g 33X TF Carvacrol
1l @ 2 BEEIREEIC L > Teah= ROIE S TREDR N
DIRSHZ (K1),

() AF TP R TI FREE He#Z LT, Oregano 125
BEICEB W TR TH O Oxt BEENHAEICHEMLZ
(P=0.003), %7z, Carvacrol BEFZHEIZ ISV NTIFMRERD Oxtr
R NG EISHINL (P=0.001), ZRHOFEREY,
Oregano 33X 0" Carvacrol DIEEFRIZL > TAHF TP RD
{FETREORMA RS (1),

(3) VT RLF UL SR TIL Oregano MRFEREIZISUNT, MR
BRI LOVRMKAA T AdRoul DFEBLEA BATHGINL 72 (BLER
P =0.040, ABEIA P=0.002) 23, AdRBI DFBEIT T
ORI BT E LT R onen oz, £,



Carvacrol BEFEREIZ IV VTl AdRal, AdRBI EH12 )T 10D
JMAEIRI Z W TH A BRI o eh -7 (K 2),

(4) AN ARSI A1 ClE, Crh @ mRNA FEBLEI, *f
HEABEL LI L C Oregano MEEREIZISUW T, KA TOREL
BN ZITHIINUZ (P=0.002) , & Do etk L O
Carvacrol BEEEREOWT LD INGEIIZ W TH, RBEEIZ
AT RN DT,

(5)ALFT R 72bh O, Orxlr, Orx2r ® mRNA
FEBIENE, Oregano IRFEREIS KON Carvacrol BEFEHEDILEK,
AR T, IR W LD IMEBIC W THZ I
BHIVED DT,

O L=2-To VATV AT, A2rla © mRNA &
Hl 813 Oregano WRFEHEIS U Carvacrol BEFEREDILER, 57
IRTES, RAMEOWT O MEEIIC IS W THZ(RIT RS
N, L= T T U ROIE SR TR
ANy

(7)R—/330320 mRNA FEBUX, RFEE LT
Oregano BREEREICINT, WHKAT DRI, DR2, DR3 D%
BLENA EICHINL7Z (DRI :P=0.036, DR2:P=0.012,
DR3:P=0.037) (K 2), —J7, Carvacrol BEERHIZ BT
DR OFBLENA BN L= (P=0.037),

A 5-HTR1a () B 5-HTR2b (83%) C 5-HTRzb (RE )
20 P=0.033 P=0.040 20 P=0.038
i r [ﬁ 4.0 I—l . |' ol
- . -
* 3.0
1.0 F 2.0 1.0 %
L]
1.0
0.0 0.0 0.0
Control Oregano Control Oregano Control Oregano
D 5-HTR1a (RBHkix) E  5-HTR2b (BHkE) F 5-HTRZc (R TFLB)
P=0.048 P=0.046 —
20 . P—0.004
I—'l 4.0 I—I 3.0
L]
[ ] 3.0 .
$ 2.0 :
1.0 20 F » s * F
.
10 L . 1.0 m H
0.0 0.0 0.0
Control Oregano Control Oregano Control  Carvacrol
G 5-HTR1a (EHkis) H Oxt (BT Oxtr (RER)
20 - £=0.013 Y P=0.003 - P=0.001
' 1 ' I
. L] '
2.0 . 'I
1.0 4 H 1.0 .
1.0 *
0.0 . 0.0 0.0
Control  Carvacrol Control Oregano Control Carvacrol

X 1. Oregano 3L T Carvacrol B&E&7Y C57BL/6J ~ A R DINFEKICHS

ITHERr=0 —FF RO mRNA FHLUC

Rl F
A:5-HTR1a (MRER) , B:5-HTR2b ("R EK), C:5-HTR2b (K

T#B), D:5-HTR1a U@#kIAK) , E:5-HTR2b (RHBEIK) , F:5-HTR2c (B0 FER),

G:5-HTR1a URHk{A) H: Oxt (FIER TH5B), 1: Oxtr (MRER) O mRNA R, gl d 22 OrEnE s 1O FBiE/GAPDH D38 22

vhe— & 1 LT

1%, Mann-Whitney U'test {Zdi> TS L2, N=11~1

BB OHHRERLTND, RREEIZH T2 Oregano BREEREE7-1E Carvacrol MEERED 2 FEHIZ

B DRRHE BN
8 HH/1 Bf



A DopaminRI(Rtki*x) B

DopaminRZ (R HkiF)

C  DopaminR3 (RHkik)

P=0.036 80 - £=0.012 P=0.037
50 ¢ . 10.0 I—‘
a0 | : 6.0 F : 8.0 .
3.0 . . 6.0
. a0 } .

20 F e 40 :
10 I—i—l . 20r ] i 20 e -
0.0 0.0 0.0 |

Control Oregano Control Oregano Control Oregano
D AdRa 1 ("'&3K) E AdRa 1(RHkiF)
30 - P=0.040 20 - P=0.002
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Summary

Background and Objective: Previous studies have demonstrated that exposure to oregano and its major active
component, carvacrol, in male and female C57BL/6J (B6) mice exhibits a salt-sparing effect. ~Additionally,
olfactory stimulation by oregano was shown to significantly activate the ventral part of the bed nucleus of the stria
terminalis, a region involved in salt intake regulation. In this study, we aimed to elucidate the neurophysiological
mechanisms underlying the inhibitory effects of olfactory stimulation with oregano and carvacrol on salt intake and
conducted the following experiments.

Methods: Female mice were fed a low-sodium diet and presented with the odor of oregano (1 g) or carvacrol
(1 pl) for 2 hours while performing a two-bottle choice experiment with pure water and 0.3 M saline. Following
the two-bottle choice experiment, brain tissue from mice was collected, including regions related to olfactory
stimulation and salt regulation, such as the olfactory bulb, amygdala, and hypothalamus. mRNA expression was
then analyzed using quantitative PCR.  Additionally, after presenting oregano 1 g or carvacrol 1 pl for one hour,
the changes in Fos-positive cell density in central regions related to sodium regulation in the brains of male and
female mice were evaluated using immunohistochemical techniques.

Results and discussion: In the behavioral experiment, the odor-exposed group showed a consistently lower
saltwater intake rate compared to the control group. Immediately after the behavioral experiment, brains were
sampled from mice, and quantitative PCR was performed on 17 types of neurotransmitters and hormones in the brain.
The results showed that olfactory stimulation by Oregano and Carvacrol increased the signal intensity of the
serotonin and oxytocin systems. Additionally, in the oregano-exposed group, a decrease in the orexin system,
which promotes salt intake, and an increase in corticotropin-releasing hormone and norepinephrine systems, which
have inhibitory effects, were confirmed. These changes in gene expression suggest that they may induce a salt-
regulating effect. Furthermore, the increase in dopamine receptors 1, 2, and 3 in the amygdala suggests that the
odor of oregano may regulate sodium preference.

Olfactory exposure to oregano and carvacrol extensively activated multiple neural nuclei involved in salt
regulation pathways, including the ventral part of the bed nucleus of the stria terminalis, the central nucleus of the
amygdala, and the raphe nucleus, which is the origin of serotonin neurons, in both male and female B6 mice. These
results suggest that this exposure induces inhibitory effects on salt intake. Furthermore, stimulation of the nucleus
accumbens and ventral tegmental area, which are neural nuclei of the dopamine system, in female mice alone
suggested that this may be directly stimulated by these odor components and indirectly promote salt-regulating

effects.



