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Summary

As the population of the elderly soars recently, the high suicide
rate of the elderly who suffer from depression has become a
social problem. Although anti—depressant medicines, such as
serotonin absorption inhibition agents, etc., are being prescribed,
they have side effects and therefore, alternative therapies such as
aromatherapy has gained much attention.

In this study, the elderly, hospitalized in rehabilitation hospitals
or recuperative hospitals, were divided into the experiment group
and the control group which consisted of 8 persons, respectively.
For them, aroma hand massage was conducted twice for 6 weeks.
Later, the depression scale and simple cognition test results of

the elderly were compared before, during, and after the



experiment.

Saliva and blood collection was conducted before, during, and
after the experiment to compare the increase or decrease In
serotonin receptacles(HTR1A, HTR2C, HTR6) and serotonin
transporter(SERT) through the reverse transcription—polymerase
chain reaction(RT-PCR).

The depression scale test results of the elderly showed that the
average Intensity of depression decreased in both experiment
group and control group. The experiment group showed the
constant decrease in depression, while the depression-reduction
effect did not continue in the control group although the massage
had an effect in reducing the depression at the early stage of
experiment in the control group.

Both experiment group and control group showed an increase in
the cognition scores before and after the experiment during the
simple cognition test. The average of the combined cognitive
scores increased by 2 points on the average in the experiment
group, while the average of the combined cognitive scores
increased by only 0.5 points in the control group. It was difficult
to find any correlation between the improvement in the intensity
of depression and the improvement of cognition.

Based on RT-PCR, RNA was collected from human saliva using
the ‘Hot phenol method’ and it was found through the RT-PCR
that HTR1A, HTR2C, HTR6, SERT, etc., existed in human saliva

_Vi_



and that more HTRIA and HTR2C manifested compared to
HTR6 or SERT.

In relation to the results of blood sample RT-PCR, the
manifested quantity differed before, during, and after the
experiment based on the gene of the concerned substance by
each subject, and resultantly, it was not easy to identify the
common features of the quantity manifested before, during, and
after the experiment of the matter related to serotonin.

Based on the comparison between the group that showed
improvement in depression and the group that did not show any
improvement 1n depression, it was found that the manifested
quantity of serotonin receptacles(HTR1A, HTR2C, and HTR6)
generally decreased in the group that showed improvement in
depression, including the serotonin transporter(SERT), after the

experiment.
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H o] ofZn} oAlA 9 AU(aroma essential oil)e] Z+E oFg] A FHEo] o

3 A Eo] WauE I o3, 2009 ; AAA, 2009), ‘& =AHA"e}
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Depression Scale-K, GDS-K)'ol +%-& ¢ o}=Zv}H &3] (aromatherapy) % -
Z - o] WM3lE AHHE Shard 7ho] 21X HAHMini-Mental State Examinati-
on-K, MMSE-K)'E &7 AAlste] ‘Ad=’oly 7] e’ ‘Fo| /AL, ‘1o

716, ‘oldl/Ht S A FE o] ATAAES LolrH a1 of2ul H 23 (aroma

therapy) # - % - 3ol gtz d A8 2FH3te] gl @ A o] At §-
L= #AE BEAEY F7 ofBE RT-PCR(GAA-ZFTE A AGure)s &3] B
o AAH oz stk skt



Ao A= ofZnl o Ald 2 <U(aroma essential oil)S o] &3 EwpALA] 7}
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&l 217 %2 AH(Brain Deri-
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(ZYHIs)ol o8] Atslso], HFAHo R = 53 EEAAEAEA] FHZ

F

(NAVERA| 21 A, 2011).
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H 2

012 HIZEH =&l (serotonin receptor)2 &5

serotonin receptor symbol

1 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 1A, mRNA HTR1A

2 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 18, mRNA HTR1B

3 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 10,mRNA HTR1D

4 Homo sapiens 5—-hydroxytryptamine (serotonin) receptor 1E, mRNA HTR1E

5 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 1F, mRNA HTR1F

6 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 2A, HTR2A

transcript variant (1,2), mRNA

7 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 28, mRNA HTR2B

8 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 2C, mRNA HTR2C

9 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 3A, HTR3A

transcript variant (1,2,3), mRNA
10 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 38, mRNA HTR3B
Homo sapiens 5—hydroxytryptamine (serotonin) receptor 3,

11 . HTR3C
family member C, mBNA

10 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 3, HTR3D

family member D, transcript variant (1,2,3), mRNA

13 Homo sapiens 5—hyd.roxytryptam|ne (serotonin) receptor 3, HTR3E

family member E, mRBNA
Homo sapiens 5—hydroxytryptamine (serotonin) receptor 4, transcript

14 . : HTR4
variant (a,b,d,g,i), mRNA

15 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 5A, mRNA HTR5A

16 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 6, mRNA HTR6

17 Homo sapiens 5—hydroxytryptamine (serotonin) receptor 7 HTR7

(adenylate cyclase—coupled), transcript variant (a,b,d), mRNA
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/\_/-:
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DNA<9] WA (Denaturation) : 92°C~95°C= 7}F&3te] o] %7t DNA(dsDNA)
£ ©97lY DNA(ssDNA)® ZE|A[ZIth e 2=d45 dd7te DNAR &
o] P L ARt Tag DNA THEALE 257t ofF =2 A= WA AL
tx] EatA d ¢ deBEE BHE 94°CE stoh. 3 |A F7](cycle)dll A= &4
g WAde flske] of SR AEA T

A4 (Primer) 2] 2§ (Annealing) : 50°C~65°Coll 4] A& # ). A2A] (Primer)

b Aae) @raEn 4R A @71 Ee 2 gl DNAY Adehs v ol

3t &% (Annealing Temperature)E L#3dte] FAs|oF sty vty o=z G-C
content 7} 50%7} ¥ <= primer & o] &3dt= Zo] uigA stk BHE 30x7bF
A 25 o] GAA AleA Q] 5— 3'HEFo 7 DNAS 34 o] Al =tE T},
DNA®] 21%(Elongation) : 70°C~74°C (Optimal temperature : 72°C)ell A A
st Ust= PCR A2 9] =7|7F AW g xe] 2wrl e o= A

S AGANZ FE Yok TagEFaie HE 18] 2000~4000 d714S 5%

e

3t = glomg QA3= PCR AHE9] =7] 1kbvith 1# AE9 AIZHS widahd
F83] dkgo] dojur} wpAu cycleo &= oF 108 AL A7HE FH3] F= A
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o] Aol A% wEste] AN WA (RE 20~403) DNAY At FES
ZZ 7%= 0] PCRe HAelolth, 9ahs RBS Az ZEZAZAEA 5

Ssi4 PCR AHEe) 2718 nud & Y& oprRsd A719%5S ol g5 3

dpx

o] ddtAolt} PCR 4F&E 9 =7]+= DNA ladderz} &# &= Makerelo] v E &

B Ao o 4 9l

(2)PCR9] A}

PCR(Polymerase Chain Reaction) Weoll th3h @Ak2 1983y 7H7] e~ (K.
Mullis)o N Al A5 yWgoh, 25 237 883 AR E A E =(Cetus)®] <
THolRoem AFAA PCRYES st ExsA dAvh A5 Hoies o
Arg e dek Ao PCRYS Fugd oy AeEsA sk dA= =& 1987
del A5 AARY. AH2ANE TFERY] F/HE e 5, 9 71ES
Fotal HAAA Z S AFA HAT o]F PCR 7l AA7F 5&(DuPont)
Aty 297 (Roche) A, Z 2 7FHPromega) A7 e o8 53 RS o7
gk A 199290 58AS 53 A AL =qAkel PCRY ] 5971 9l
ot A EElas PCRES 1obeh 2% 19939 = spehibs Fabah
A= PCRE®E S tdd &8 7Isel MTHAT o]y &8 Vesres 9
AALE A (reverse transcriptase) & ©l &34 RNAE 2 FIFA7]= A}
-PCRo] tjzzAloln, o]¢olx &3 H4d& ¥4 PCRe st #55+= A

2l WsE o] &3l ¥ DNAY RNAS & A3 FA4Hste AF4
PCR %+ 4417 PCR(Real time PCR), gl @2 PCRE FAll Al g3t
&% PCR & o WHo] gt

_I_z

2k & o]

[¢]

2

(3)PCRH ¢ ©] &

PCR(Polymerase Chain Reaction)®¥2 & A AETro|A 20|z &= o] ¢l
thal s o] ofd FLr=E FWLSHA AMEE = T]solth Egk L #%E)

FAY 2} 7 S AF o] 85 = DNA A& 24 (DNA finger printing) &
Al PCRY & o] &34 o] Fojxlth AETAAE= o Fd¥S dHstr] 9 s)A
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golu} @E 4w Ha
DNAZ %Za7] gIalE ol 45t BRelAE 7kl DNA W2 94

RNAE 7] 13

0

A7 fAse A ALgetE 457} Qem, edE 3

PCRHE & o]&3ta glon, 24 ES A= DNAY
A HrEAl o] &F = g TR V&R WolEd X o

PCR2 DNA¢°| 54 F&& TFAF =4 DNAZZIS & 7t
o} o]¥l PCRe €82 vt ¥&8 F3l t#e &3 DNAZXZE

+ Aol EA3l g3 (hybridization probe) ®HI} DNA F24 Sol ol &%

BN
o
ne
o

nt

o2 MelA FHA Z=Z(Selective DNA isolation)o] &} 3t}
PCR2 574 #FHd#9 54 MEdS TF(Amplification) A 7] 22 = w|&Fe] AY
Tt 2% 1 DNAS MES ol ¥ 4 9t} I PCR o7 2% DNAd =

Abgol Zhseld  adh wWEAe FAA 24 Tl ARgEEo stoh A EH

>,
il

S
(quantification)¢! PCR9] o] &S AMZ &£o] Soj9ds EX DNA HE9 %S F
4 g dA e FE FAA EdY A S0l o] &HTh

Moy FxF 5 Ay A
of vt ol& 7Fs3 PCR AAE 54 oA Axe AXE ofF Hgs 54

&4 TS 71, 2012).
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4. Of=20}4|2} x| (Aromatherapy)

1)A 2] (Definition)

¢d o] ‘Aromatherapy’ &= Z @2 3}stz} 7}e| E A (Gattefosse) 7F 1930 tiol] A F
5t

R4

(K

& 2~0] ‘aromatherapie’ A gt Ao 2 olZwvl(aroma) + H 23 (thera-
py)olth. ‘Aroma’= 28] 20] ‘@Al E(spice) oA A T2 Qo Edo = duky
o7 S on| &y, ‘Therapy's= X829 /IS 712 ‘treatment’ ¢ o]t}

Aromatherapy, & &718W-2 Z2+€ A& E Eul, &7], &, B SolA F

Ir
N
9
>,

olZvi(Aroma)= HA A Fo= F2Eo] A9 fla AAH <A, vF 7

%, 7 A8 Sol gA% B AT don A4A G avhzelA B3 o
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ax
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FEWS ol gAThE V5o o} g, o & tebdz Avuw the g
FINAE Z194 4000474 ;e A TRANG, o HBAA FEIF Y

oA eAe FA Y AFFS FHOR ASPE J1%e] gon, TRx

N
=)
o
A
=
P
<
o)
>
>
il
=
o)
lo
il
o
>
>
oo
<y
=
o)
12
>
>
i
)
2
e
S
30,
vl

= fo
o
2 2

] 7)<t Y o5 olfEH|thayurveda) ol%Fe] o] wa gt
a9 slEAdtE s wfd o] ofEZnt &S W WE XEotn IS

AL 7 A= VIES FRAL, ob-EY -2 FA YUY AW (Galen) oF

2
-,
O
O
[
Ky
AL
__\‘,1_?
Q
)
(@)
o,
Q
S.
o
wm
=)
o
w
(@)
@]
3.
o,
3
rlr
o,
il
oo
i
il
o
4>
iy
N
i
ol
2
O

n
AAA ) ¢ ste = Aromatherapyet #2 HAEHAS
o]-§3 Xzl #AS ZHH ¥ HdHh

A4 9 n 9] Aromatherapy:, $-3] gwly Qo s Ua g <&
Al ol ofgul o Ald o de g EAA AFE A&t dS A H

FH 24 28~ 7FH EAM (Rene Maurice Gatefosse ), 12} Al Al A 2 A] 9]¢
o7 Ut ofmwt oA A WAISY Amol o]&stal o]F Hx9 <
A a3 Bl TolZnule gty X & (The Practice of Aromatherapy); @
sk % d](Jean Valnet), Z12]3l o}=Zw} wlALX](aroma massage)2]
AN Agp & ¢ g zeso) 38ka npag E X (Marguerite Maury)S ol <] &l

A EA4HA A tE S HJAHELEDG S F, 2008).
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3otz nl o A4 2 A(Aroma Essential oil)

AR o2 Aroma-

obzr} of

I
5

therapy ol A] mpe=d 4=

o

T ATl AF &, 2009).

%

olo

N
el
o

o7
o

%

ol

B

i)

, 2002).

Aol T L&+

6‘1:]1-

a3F el S o

N7 e} o

100kge] FZHF2=oA 108]E, 100kge] =algiol A 388, 100kge] =ZolA

s, 2009).

kil

]

)

3|
pud

o] AAHEITHIL Frh(o]

]

[e)

o
-

100mg, 3E2] @] Alo A 0.5 F <2
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@4 4§

bzl o A CAelE T FFl weh ofxsh ol FBE eld AgEo
Aed, 53] S’ 2 Ao wHEAGor BE HJrZ oy 7hA] Z3)
of %S Hola gt}
I 3. Ol20F oldl& 22 (Aroma Essential oil)Q 22|d &2 (2EZ, 200204 o2

=35 Mg Jisst fide 2

QUUIAE AHF AS SLEEA 2, UIZEal, Wel, 2X0Hl2l, Efe

=5 ol =8¢ HIH, RLEEA, AdHH, 01X, 2X02l, B

al Jls &3 H&, HIHCIE, 2XH2l, EIY

&3, I9Y XE
SEtEIRIO R E
AX, 25 o4
580| e 1=
=
25 2

HE o

S=HH, JHO0E =29, HE, HIHEE, 2X0cl

HHOtE =28, Zctel MOIKXI, HMets, e, 2, X

HHR, JHHOIY 29, 2HHC, UEel, QX ASIE, MS
2c, gy

HOI0HE 29, etdid, ulZeal, el Ecl, =<

El €21, 2%, AHRC, SLYESA, 20, D12
SLYSA, WM, AR, TAMA, 29, £ g
SLYSA HE, TYAMA, HHUE, Tol, 2X0I2), B
AMOIZ A, HE, EUH Hzl, 82, QX ASIE, 2X0
2|

&, HAR, Hets, AR et¥id, WEel, HIHBE, EtY

BHE AIOSRE, RZESA, Mcbs, G, HHYE, B
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Aok st o

TOEo = M)
4. The signals are transmitted
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3. Thesignals 3 MM T S22
are relayed

in glemeruli = 12 =71 =| [}

2. Olfactory receptor cells
are activated and
send electric signals

2. Eo a2 ZD 2
P 8o D MIIMER
- .. e LAELUS S5 2UC)

2 £8RI(H2H2)- 10000}
o| AR} RIet
B2 SRk 2,

S A

Air with odorant molecules

1. Odorants bind to
receptors

1A RS0l 224
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5 ® 4 L0 sl moaTw o83
=T o S w5 ™
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o+ ¥ (Materials & Methods)

IL.

A A

1.

o

o

o

[e)

=

Ao g olzul oAl 2 U(aroma essential oil)

58] oty

2 =(GDS-K) &

AE =9 -2

-
1

H3HE 2

A HAHMMSE-K)

Njo

(RT-PCR)& A A

o

85

R

EXSEL

o] el
]

%1-

=

—
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MEZEY 84 (serotonin receptor) X A ZEY 4% A (sero-
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3. ¢ A3

TR ZIEE 49 3 I3ho 2 49 494 7Y 1597H4] GDS-K¢ MMSE-KE 53
14 g Aol dgon, 48 18R E 29744 23 g A4 A
49 25908 20944 A8 BEAEANA A7 Fol BANCRE 1)

g B ATE L ATFEATA PAE ARG 13 A4 Ae A

ol

Aol dojAl GDS-K 164801 s%E 235 °])3 MMSE-K 208 ] (dro-
wsy Ol oZ ATS FJAon} A A ool 9o, 23 A A4

Aol = GDS-K 143 ol (HAE 9235 ooz ddAtE AA3 MMSE-K

~
N

o

£ oold Al WEE Byl A% Fw AW FEER S g H
AL AGE A goeh ol Av) 42 AuHolAE 04N B T
ARE gel % W] MEL £ RTPCREIDAFEELANBL) AN E 7

BA QA A7 dE A= AR wielt

oA

e

< 549 7UHE 6¥ 1547HA 65 Eot o]Folxon, 59 4U(AHF A
B37h), 549 269(53 B2, 69 164 (E3d F ¥7hel GDS-K, MMSE-K A}
2 RT-PCR= 918 B4 H (SFlmD et A1 E(5mb)o] o] Foi Aot B4 50ml &
& FE(Falcon tube)dll AHA W 7Hsdk 3k AARAZE ofdo] miAl= &
de A e FY WL, 2009) 5~100% Fo =glojolo]xet sHA 1
B3t A A" 22 FHE(Falcon tube)ol # 3 EldS wolfo] npz o
ZAAZo dAS dx ol oFste] dd B FIAE A=Y do

SmlE AEste] vtz &2 8t Ak W By Fol & AgAelA duFAe
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(¥, 2009) aton, &3] TS ekl AFPdol ste] F 23(E,
o) el o ] FAdE F7F AAlskivh TS 2Fde fd =W
ofZu} oA 9 Y(aroma essential oil)s AY AIZF HAH Hell g e X
(F2 FAE)9] X7lo] 3 ey dojrmgorx e FUL 7 A=F §
AH.

AR =9 T Avke FA9E gixato] Ho| sfgo] 2 U(carrier oil)ERF &
AR S AAIEER AL, AETS S&Sel B dvkal &3 olEnl o AlA
2 (aroma essential oi)S Hglo] 2 Y(carrier oi)¥ E#H 3 <2 U(synergy

ol)E &b & AASHATh ool Go| B WA fste] hEen 4

TS 55 2 shAY HAS g8 s vh(H &S], 2009).
Ao AFE3E EnpAlx] & ol ul o Al A 2.2 (aroma essential oil)2 FHIT:

Agtg A Erd 222z gl U(carrier oi)Q]l T oHp Ao 2% =
S| (A F3], 2009)8k] AF&etlar, Aol AREgH WEFE of=wl oAl oY
(aroma essential oil) ZHHIH: A EQ Al XA w7l Ertd  Z1H60:20:15:5) 2.
= Aol 2 U(carrier oiDell 34384 kil 100%E AH&ste] 2 BIE S
AMAT. el AFEEE ERARAE AlEe] @ U(carrier o) TEWP oY
(Jojoba oil) 100% = A}-&3}A T}

HE ofmut wiAA| o] AREah= ofmub oA 2 Ao Jfelo] e e tigh 3
AHle 3%0]aL ofdoly =3l Foll= A=HolA A 1%°] BAn & ALE
dh Zlo] dRbH (&<, 2003).01u, ¥ Aol A= ofzup wpARA LR A e o]
o d AR Ao Hlu AdPomA F o] &3E FHATII7] flste] =9 oA

Aol AR 2%8] Hl&® 3AE edS AbEete] FS F 9 AeA Ak

rr
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B3 wRREUAAn g wrde £ge wol A pAE ®

gAs SAE 39 shaelA ofmulE ey
(aromatherapy) s PHAFA 2 WEZA TS Bag Sy
AAZ 2gAEI AT 5.

Aol AEE 2UE F Phid, AekE, ARetd 2w, 20E 2dAE La

il
2
M
ax
|o
fr
=
Mo
%
o=

Drome Provencale® (France) AFe] 7] (organic) #|%-& AF&3FA i, T34}t

292> DESERT WHALE JOJOBA COMPANY (USA)¢ #71% AFS A&
5

At olE BE QY& ‘M= olZvwl (msaroma@paran.com)E F3 7Y
skt

o e ¥ ANFAI= & 50 =Aspete] YEAAL, APl AFEH of=w
ol Al ¢ <(aroma essential oi)9] 3}8H2 242 F 6.0 YERAAT
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6. &0l AIEE aroma essential oilQ H XM

I

YoH E4 stetd 24
Ol 88 AEEF g4 LT =4 == HAHIZA A2 HE2HZ A=A
i Linalool
Linaryl acetate (30~40%) a—penene(<1%)
i BS (40~50%) . Limonene(<1%)
AZOtO O AH — == 0 ia—Aei -
et oo  Middle EEA ng;gﬂ'iia +2 Lo | B 3-octan
(Lavender) o o e note SR8y ~ S5 =g"Ho=z [ ‘ one
a2 23 25| == ] Terpinen—a Camphor(<1%) (1~3%)
v Lavenduyl _O?(~4cy) Caryophyllene
~ T 2~5%
acetate(~4%) 1 g_cineole ( )
Citronellyl :
=0
o | . = 2 =3I formate pnalool Iso
Ncts TmIHX] middle OITE S Y MO Citronellol . .
G ium) Xtete note EMIOP, Zoey o SRYCZE Geranyl formate Nerol Guaia—6,9-diene  —mentho
eranium O oo =T s =5 Geranyl butyrate -~ ne
- Geranyl tiglate
N Or ) 2o} 22 (a—pinene) a-pinene (Myrcene)
oo = =3t t0ll middle Ne oI5t LMol ;;jl Isobutyl B-penene
- £5te o o4 o oiar oo angelate N Camphene ]
= = —— = STrt:l—i
(Chamomile M =2 note ’T 5 o = Isoamyl angelate W Myrcene ]
Roman) = 1,8-cineole
Limonene(90%~)
ARIE 0= - 2HAR Linalool
- e Iy 2ES
QI A9 E top  KEoH, Q@XM REH Lj; ateh Neral
(Sweet Qe Xl 42 note A QL W= AlMEH g Citronellal
Orange) =2 S L2F 0| <t = Decanal Myrcene,
a-pinene
IXE &6t _
= = . 0= = 20 o A D2 A 21 XA AFES0] HIAHE
ssH e | __ i MH, S5 HIHE WS, = - oS
(JO.Oga o) | B3t ue carer wam A RTE Tea | EEE %A 2A(ad 0IAHE SES= £X9 Xy
) ok eemo me W20 220 SM JHsA0l Hol Ut
TIT o =

_29_



AT =

P]ﬂ Koo
1 o S e S B ESENCY J
I g K9 G o T W
WO oUW CTENCI oS o XF e
™o R e B %0 = oo T =
®x o o A m T oor U T mh w0 I O
N B mﬂﬂﬂﬁwv%w_m% . ® B
S e R R I A
J%%x1ﬂm 2 %47,3172. R
5 g ox . 2PN o W o e L o2 T
= 5 COCIE ] Doy M- oy e B S S F e B
migaﬂo&%a Muﬂﬂgﬂﬂ%%_waz W o "
iTsidcaw Mﬂmaaﬂ_wmaﬁo;ﬁ, T R
n_D o F ﬂ s ok 4 & o i~ ! iy B © in ~ o HO Wz
8 0 = TR R T oo oo X %o T % wm A
deﬁ‘11ﬁowr ER oW om g P m PR SR
O TR o o S s A R 5 B
s » o, ® 5o ol =y S o M oo ~ OB T 7o B y 1X_|
RoRw 0 ol 5o o W T = X A T o=
& TR M5 IR SIS R * T X ow G
g§ T = Nr <A ) N = & BP ~ K3 z (S-S Y
Re) I | o Mﬂ el =5 o T - ﬂ T B o mﬁ —
A 7 0 o J o vl 0
mm@ﬁﬁxﬁ%gwﬁ &mﬁﬁﬂwwo%%%w pCICH
© LIS — o _ - o
3 %mhwr.mwﬂr% ) mﬂ%%i% Joowe Jo o g 5 & ® oo
= = o g R — — N o B —
cyﬂﬂragﬁ mohzwo#@wMﬂmx 4 o F o
.m&%&ﬁ#@% ._lﬂow__h%gﬂwﬁ@ Pooowe g on
_m,momwjmg%% mmwwmaigﬂ,ww ALY
~ R _ —_ = o)) . ~ ! _&x i fite)
m.u\ Zﬁ EO ko) ML N M 0 ﬂA.l S ﬂww_ E#E ﬁ% X0 = T o o HA_I ANA N ﬂ "
:w 21 = hm 0 TR T & o s ok ) o K oD T N m_@ n IS R | =
= . —_ Py v = fils)
"o o T o o X £ @ 7 — 1z_.1_ 2w X T4 ofy I
oy - S ~ o Q % <% O Ne | ) Mo © NG h i)
LS P PSR EECIUY Tauy
oo Iy 2 o ® T ok NS R oo 2 - 75 o T
) 0 T n
o oy P 5 mil_l ol . No NS s X = o ) ok
i%ﬁmﬁ%zg %Hmﬁﬂ_f@,sﬁ%z 585 @
‘ﬂd OT I 0 o ZT _yTI S ‘LI Wi wlArO _&o ,m_x ” 0o # MO\ A J
; I = Bodrow o~ o 5 P2 oy
T g o = 4 2 o N 7T o ox o= T N " OH
—~ —_ © N o N =) — < ar
;OL 0 n o ﬂ% ﬂU ﬁo OL II X
= H ® T N o 9~ O

(Intron; H]

EE

- 30 -



o= T Y 7 ZAFe] v 2RSS sAs] fs 5H #

A (Primer)E £¢ T, PCRS DNAFFo] obd RNAY @il 2ol 4 =
o A A-PCR(Reverse Transcriptase-PCR)©] 1 tH($] 7] ® 2}, 2012).

B Ao A= RNA #5049 RT-PCR(GAA-TFHEA Af0r-&)S AHE-3)
o] $-&Zo #HE 54 A2 A=2ED $EAMHTRIA, HTR2C, HTR6) 9}
ArzEY FEA(SERT) 2d AE Hustaz gl x27]o dHne
d =5 #d 54 7424 $9 stul s 41789 FJIAHBDNF : Brain
Derivated Neurotrophic Factor)?} TrkB <& A (NTRK2) Ale]¢] signaling(K.
Yamadal & T. Nabeshima, 2003; °]<& <1, 2010)9] s e <dolr e %ot
RT-PCR #¢] x719%F &<l ARXIol4 BDNF$F TrkB <84 (NTRK2)¢| 2
o FRAHA ot Y FHAAA ALAAAT. F= & dfutol] Exct= =
2 A go M= EAekA] A A E mrdd Aow AztE
a2 AHS(PCR)Y &4 (target) A2 A <E2o] mRNA A< (sequences
AH= M dAEAEBAE(NCBD 58 42 AERE o]§ston,
i 2} o] W (primer)+= PRIMER 3(version 1.1.4)E o]&&|A txelgct. xZzlolH

=
[".8{.:

()

~—

(K

% (primer pairs)®] 4] € (sequences) ¥t A x28 7] A H & (gene bank accession
numbers), 5% =7](Amplicon length) 52 ¥ 7.1 YEWHAT.  controlZ A}
€3 ‘house keeping' 3 A2 ACTB, GAPDH, RNISSE HAFo}(S. S.
Wang. et. al., 2008), RT-PCR %¢] A7]9d% &l AlRoA X9} wi=7} H
WA g GAPDH, RNI8S ®He control® AH&-3} it
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o 7. Z20IH Ao HE, &L 23 JIME S, &= 37|
Accession ™™ o Primer Amplicon
mRNA AUMbers OLIGO Start length (c) 9c% sequence length(bp)
PIEIEI\ER 419 20 59.3 55.00 accccatcgactacgtgaac
HTR1A NM_000524.2 RIGHT 501
PRIMER 919 20 59.3 55.00 gaggcaagtgctctttggag
LEFT
PRIMER 2468 20 57.3 50.00 tgaggcacatgacagtggtt
HTR2C NM_000868.2 RIGHT 497
PRIMER 2964 20 57.3 50.00 gatgttgaatcctgggttgg
LEFT
PRIMER 1379 20 59.3 55.00 cctcacatggctgggttact
HTR6 NM_000871.1 RIGHT 507
PRIMER 1885 20 59.3 55.00 ttgcagcctcctggtcttag
LEFT
PRIMER 3446 20 57.3 50.00 actgtccaggttgctttget
SERT NM_001045.4 RIGHT 500
PRIMER 3945 20 61.4 60.00 cctctgctgtctggaccttc
LEFT
PRIMER 3754 20 57.3 50.00 aagtcaagttgggagcctga
BONF NM_170735.5 RIGHT 498
PRIMER 4251 20 57.3 50.00 ttaacagatctggcccttge
LEFT
PRIMER 2187 20 59.3 55.00 atcccttccacagacgtcac
NTRK2 NM_006180.3 RIGHT 494
PRIMER 2680 20 59.3 55.00 tcctgctcaggacagaggtt
LEFT
PRIMER 747 20 59.3 55.00 ggacttcgagcaagagatgg
ACTB NM_001101.3 RIGHT 350
PRIMER 1096 20 59.3 55.00 agtacttgcgctcaggagga
LEFT
PRIMER 614 20 57.3 50.00 tggaaggactcatgaccaca
GAPDH NM_002046.3 RIGHT 355
PRIMER 968 20 57.3 50.00 tcgctgttgaagtcagagga
BT 4433 20 57.3 50.00 atggccgticttagttagt
PRIMER . . ggccg gttggatg
RN18S  M10098.1 RIGHT 353
PRIMER 1785 20 57.3 50.00 gggacttaatcaacgcaagc
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4 ERel A

(1)Total RNA 3% (isolation)
B F2 tdAte] el RNAE F

=
(T. C. Verwoerd et. al., 1989)5 A &3 ¥ Aol EXof dbA AJefe] oF

st= WY ‘Hot phenol method’

o

Z439 . genomic DNAE #3357l 98] AF83F DNase= TaKaRaAl<]
DNase I[(Code 2215A)& Al-g3}%it}.
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<& AE0AM Hot phenol method2 #&>

Extraction Buffer : 100mM LiCl, 100mM Tris-HCI(pH8.0),
10mM EDTA, 1% SDS

1. Nalgene TubeOll extraction buffer(5ml)2} phenol A(5mI)E €1 80T Ul M
preheating(5% 0|4} AlZICH
2. -70COIA XA BtE0 =2 LUXAIE OHYl HHEAS S EIY sample=S

3. SHLE 20X & HMELE ==X E0HF0H SH Z20tA -70TOHA ZFAl

Il

4. Preheating® bufferdt S0 U= Nalgene TubeltOl AIYAZ(HMELAZ X2
ZH)ez SH Ze sampleg & M EHECH — 30=2t vortexing
5. Chloroform:lsoamyl Alcohol (24:1)EHE tmIH €8 — 2
6. 11,000rpom, 4COIAN 302 SoF |AZel StCt.
AsSHs MZ2 Nalgene tubelll 4 1 4M LICIS ASH 2119 1.1
volume E0H&ELH — SAN X 2H =
8. -70CUHAM 1A St S&5HCT,
9. 8H0| 4% =2 F — 11,000rpm, 4TUHA 3022 A EL
A

.
10. 45US T4

J

30x72t vortexing

N

ror

Ch.

A Wmettell 70% ethanol(-20CHIA 22&) 3mI2
washing — 11,000rom, 4TCOHlA 1022t F&Z2l — pipet2 2 ethanol Al
— 102 =2t vacuum dry

11. DEPC-treated water 201.54£01 7~822t 20| pellet& =C0ICH
— spin down — pipet2& EP tube(eppendorf tube)0ll 25 F2ICt
(- HIBSE2 <l 94E T2 EP tubell H ==Lt : RNA 20l)

12. DNase Xcl : g0t= 192.54£2] sampledl 0.54£2] RNase inhibitor
(40unit/u€) + 22142 DNase | buffer(10x)+ 5422 DNase I(Tunit/#t)E2 20 A
total volume 220#4E SF1) tapping2 & A HE = spin down
— 37TCOA 3022t 225tCt.(DNase | : TaKaRa Co.)

13. Phenol:Chloroform:lsoamyl Alcohol (25:24:1) 8HE 22 XN S
volume(2204£)€ 0 vortexing — 11,000rpm, 4COIA 2022+ A2

14. MZ22 EP tubelll &4ZHS £H €1, &43H 2102 1/10volumell 3
Sodium Acetate (pH5.2) + 2.5 volumell 100% ethanol(-20COHIAN E2&)S

2D =N 2N UH SN HOE 2 -70CHAN B2,

tn

_34_




(2)cDNA &4

Efolo ] 3Z3  Total RNAE  AccuScript® High Fidelity Reverse
Transcriptase (An Agilent Technologies Co.)E ©]&3l¢] cDNAEZ A3t}
cDNA &4 W3S AccuScript® High Fidelity Reverse Transcriptase(An
Agilent Technologies Co.)2] protocols 12 =43 o, PCRY ZI}E 9]
7] fl&) Ad A - F - 5 Total RNAS 42 TdsHA %55 7Fsdk 3 FHo
2 ARSI g cDNATE -20°Coll Al Hsle] A-&-3F3 T,

<cDNA gd>

1. -70°001|/d ethanol down/\|94 22 =01 BRNA sample2 13,000rom, 4CHl A

2. MIEUHE E{S_QHI [[P cttHel D 70% ethanol(-20COIAM E2t&l) 30042
washing — 13,000rom, 4TCUH A 1022t 2&Z2l — pipet2 2 ethanolE& M.
3. 102 =3¢t vacuum dry
4. DEPC-treated water 300l 7~8=22t &=20| pellet= =2ILC}.
— spin down (— Z&S ol 3wE CE EP tubelll 8H ==C4.)
5. PCR” tube 2JHOIl =A0I LH S22t AILSD Total RNAZ 2 O{=CH.
x 48 2| DEPC-treated water for total volume of 17.0u¢
0.514¢ 2| 40unit/#¢ RNase Block ribonuclease inhibitor
218 2] 10x AccuScript RT buffer
11t 2] 500ng/#t oligo(dT)
0.84£ 2] 100mM dNTP mix
x #4821 RNA (0.01~5482| total RNA)
6. tappingOlLt <8t vortexing £ mix — spin down
7. PCR JIAHI(AUTHORIZED THERMAL CYCLER for PCR (TaKaRa Bio Inc.))
ol €01M 65C 5&, 25C(room temperature) 528 & ZIAS W JIAHE
AKX AL tubeE HUHA
24 2] 100mM DTT
11 2 AccuScript high fidelity reverse transcriptase (S &AL S 4)
£ 2 tappingOIL} 28k vortexing2 2 mix — spin down
8. CtAl PCR JIHIOl 20 A 42C 60=, 70T 152, 4T co0|lM tubeE N
9. 2942l PCR® tubell SUHU= SHS 5HLIS EP tubell SH Z=Ch. (40u4)
10. -20COIA 2 26tH PCROI Ab= &L
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(BRT-PCR(F A A-TFE A AHRS)

PCRoll AF£3F PCR premixi= GeNet Bio. AF¢] ‘SuPrimeScript RT Premix
(2X)" (Cat. No. SR-5000)& At&3stdch =4 Fd#9 A2A(primer) S AW
zaglol 1, Wk Zgolr 1ul, 2 A Bl cDNA 1x¢, Ultra Pure
Water 7ulE Y3 tappingl2 o]+ ¥, spin down*l#A PCR 7|4 (AUTHO
RIZED THERMAL CYCLER for PCR (TaKaRa Bio Inc.))ol 2o} b3 3]

7hE A A

1cycle 45cycle 1cycle 1cycle

95°C 95°C 62°C 72°C 72°C 4°C

12 30=x 30=x 30=x 58 00
FZ% PCR WEEELS 1% olgt2=2A 10=E A 7] 5 (electrophoresis)

A 2 HEE A H ekl controlZ A A GAPDHSF RN1ISSE S5z 7)<
Fote] sttt A7) F5ol AFE3F Marker= BIONEER Co.2] ‘100bp Plus
DNA Ladder’'(Cat. No. D-1035)& AF-&3}it}.
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5129 34

i

(1)Total RNA 3% (isolation)

-70°Coll Al B3 F2 Ys dH samples bmlolA RNAE FE31:= WS
‘NucleoSpin® RNA Blood (RNA from Blood) Kitse AF83F% 2.1, ‘NucleoSpin
® RNA Blood’ Kits®] protocole 1tl2 F#4-3-9t}). ©x], Step 1.oA collect-
ion tube(2ml, with lid) ¢tell AEalA 400400 ¥ A AEFS F7]7F o1 9]
dAALZ degaA FA 7 A samplesS tube(2ml, with lid) ¢koll A3
o 1 AFE FAsto] Lo e 4 AEs 410l FAu. 2ol whel Step
1.3} Step 2.914 DL buffer®} proteinase K, 70% ethanol o] dHe] o ot
o] protocolol| Al A A3 HTE ZFH wWo] Sojzki wrElbA Step 3.9 A
Nucleo Spin® RNA Blood Columno. 2 ez} Aleke] Aol £ oll(lysate)S 2
W= 2371 old 33 = AAEeloF gt} Step 5.9l A4 rDNase A& AlF= 15
= Bop 25 ¥ S9A 202537 skloen, vhA Y Step 7.914 RNAS =
2
B2 4o RNAE 7] A&l 4009 0= 23] o AA Zougit.

74 o 4 = RNase-free H:0O 60ul® ST 617 ¢k & o] v=¥, £ o

s
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<=2 A0 A NucleoSpin® RNA Blood KitsSl =&>

Step 1. Lyse blood
-70COHM XE2EAH Bt

L
=
il
o
o
e
>.
ne
e
2
:
é
P
T b

OlE ®& 5miol 2J| JIEA2IS &% =0 YA ool 2F LEC
=O{LH OIR 2H MHEAS ESM Z0IF0 IH ZOM FZOI Us

bufferE €10 EMH0| 2F5| === Wit
oM 100 2,512 X

HAHE = spin down&tLt.

Step 2. Adjust RNA binding conditions
70% ethanolE DL buffer?t sgst 202 Holl=10 Z6tH A40HE = spin down.
Step 3. Bind RNA

flo HES Sol 42l EU(lysate) = 61044(6504E ERI LA SHIHE
NucleoSpin® RNA Blood Column %22 2011 NucleoSpin® RNA Blood
Columns 11,000xg2 30=x2t 2&lZ2l sttt. Columns Sutst SNH
(flow—through) 1t collection tubeE H2l] Columna MZ& collection tube Y|
FL. lysatedl 25 ColumnE SHotEE ?12 WMEES Bt=8h

Step 4. Desalt silica membrane

3504£2] MDB(Membrane Desalting Buffer)E Column =22 20 =1 Columng
11,000xg= 30=x2t |AE2| StCh.

Step 5. Digest DNA

95u1£2] rDNaseE Column £22 201 A20lM 1522t =0tECH.

Step 6. Wash and dry silica membrane

XM ME 200482 Buffer RB2E Column =22 E0=1 Columns
11,000xg= 30=x2t A&lZ2| StCt. Column=2 S1tst EX D collection tubeE
Bel2 ColumnE MZ2 collection tube 20l &C
S B M= : 600x£2] Buffer RB3E Column =22 E0H=1 Columns
11,000xg= 30%x2t AA&l&Zel &tCh Column2 S8 E%H(flow-through)2t B2l
collection tube= CHAl AFESHCH.

Ml ST M= 2504£2] Buffer RB3E Column 2
11,000xgz 222t /& 22| &t Columns S1t&t
collection tubeE W2l Columng &0l U
tube(1.5ml) etoll ECt.

Step 7. Elute RNA

404£2] RNase-free HoOE Column 22 Z0{F1 Column2 11,000xg& 30=%
2t IalZelol A collection tube(1.5ml) 20l RNASE Z2=2C+ 304£2 RNase-free
HOZ 22 W82 & B [ +=3#HHAH RNAE O 2Lt

-

Z 20 =1 Column2
2 H(flow—-through) 2t
nuclease-free collection

rr
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(2)cDNA &4
oo Al %3 Total RNAE TOPscript'™ Reverse Transcriptase (Enzyno-
mics™ Co.)E o] &3te] cDNAES 43ttt ¢cDNA 34 WHe TOPscript'™

e =
T_;’Z“l‘ )]}]_C_)‘D:],

f

Reverse Transcriptase (EnzynomicsTM Co.)9] protocols I
PCRe &35 Fol7] flal 24 - F - 59 Total RNA| 2 sd3A vt
F5 7bee @ A= ARSI F4 3 cDNAE -20°CollA ®ytste] Ab-gsf
Atk

<cDNA gd>

1. -70COIA ethanol downAlH 22 =2 RNA sample= 13,000rpm, 4C
HlAM 3022+ &&Zel StCt.
2. ASMES ZAHAEA MmetHelD 70% ethanol(-20COHIAM E2&) 30044
& washing — 13,000rpm, 4CHA 1022+ |&=cl
— pipet2& ethanolE N1 8tCH
3. 102 =3¢t vacuum dry
4. DEPC-treated water 3040l 7~8=22t &=20| pellet= =2ILC}.
— spin down (— H&ES <ol 3uE CI2 EP tubelll H ==C1)
5. PCR” tube 2JHOIl =A0I LH S22t9| AILSD Total RNAZ 2 O{=CH.
218 2| 10x AccuScript RT buffer
144 © TOPscript™ reverse transcriptase (200units/2)
2u£ °| dNTP mixture (2mM each)
x 42 2| Total RNA (1ng~548)
16 2| Oligo(dT)1s (0.548)
0.54¢ 2| RNase inhibitor (40units/xt)
x #£ 2| Distilled water (up to 204£)
6. tappingOlLt 28t vortexing £ mix — spin down
7. PCR JIAHI(AUTHORIZED THERMAL CYCLER for PCR (TaKaRa Bio Inc.))
Ol €0iA 50C 60F, 95T 5&, 4T =0 HF0 ItSAIZICH
8. 2742 PCR® tubelil SOIUE BUZ 5tLIS EP tubelll R4 =H=CH.(4042)
9. -20COIM 2235t0H PCROI AtZStCH
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(BRT-PCR(F A A-TFE A AHRS)

PCRoll AF&3F PCR premix: GeNet Bio. AF¢] ‘SuPrimeScript RT-PCR Pre-
mix (2X)" (Cat. No. SR-8000)& A}-&3stAth 54 FA=x] AA (primer) & #
W sZgtolr 10, W xelolm 10, ZF thdAke] "o} ¢cDNA 1ul, Ultra Pure
Water 7S Y3 tappingo 2 4ol %, spin down*l# PCR 7] AI(AUTHO-
RIZED THERMAL CYCLER for PCR (TaKaRa Bio Inc.))el 2o} thg2 3ol

7FE A A

1cycle 40cycle 1cycle 1cycle
95°C 95°C 62°C 72°C 72°C 4°C
12 30= 30= 30= 58 00

ZZ3 PCR WEEEL 1% o2 =2Ao 5z 7 7] 9% (electrophoresis) 3l
A WstE ARG control® A8 3 GAPDH®F RNISS+ 2= 713
sko] Bt it

Bl A Z o)A ‘Hot phenol method' E ©]&&A4 RNAE FEIS Wt F&
¥ RNA®| o] Bol B} 59 d9 cDNAS 95 & UJdt wekbAd PCR
cycleFE 4504 4002 Zola H719% A9 loading %% EFO] A Zo A K Th
ZojA gelgitt, H7]gd %o AFE3 Marker:= BIONEER Co.9] ‘100bp Plus
DNA Ladder’(Cat. No. D-1035)& A}-§3} it
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H 8 U2 a8ty S4 S

AlEF HE=
£4 -2 x? p
n(8) % n(8) %
=P\ 2 25.0 2 25.0
~ 0.000 1.000
0:DN 6 75.0 6 75.0
55-64 1 12.5 1 12.5
65-74 4 50.0 3 37.5
(Sl 3.943 0.268
75-84 1 12.5 4 50.0
85 0l4&t 2 25 0 0.0
LI & st 7 87.5 5 62.5
FAY 1.333 0.248
JIE} 1 12.5 3 37.5
J=sn 2 25.0 1 12.5
FSES 2 25.0 0 0.0
= 5.200 0.158
==l 3 37.5 2 25.0
2 1 12.5 5 62.5
) =Z 0]&t 6 75.0 4 50.0
=g - 1.067 0.302
25 2 25.0 4 50.0
B HH L XAUS 3 37.5 2 25.0
Z2 S AEH 0.291 0.590
A& 5 62.5 6 75.0
1-3 2 25.0 2 25.0
IGEE= 40| &t 5 62.5 6 75.0 1.091 0.580
2 1 12.5 0 0.0
eSSl 4 50.0 3 37.5
ol2=2d =012¢ 3 37.5 3 37.5 0.476 0.788
o220 1IE 1 12.5 2 25.0
I\l 6 75.0 4 50.0
= A 1 12.5 2 25.0 1.067 0.587
24 1 12.5 2 25.0
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Z AHGDS-K) Z 1t

42 5¢ 62
A NXH 2
OO 20 19 17
100 23 22 22
Wiele; 24 25 22
ool 27 24 22
QEO 26 19 19
JRY
2tOO 16 17 17
200 28 21 20
StOO 18 9 2
== N &
00o=s 26 24 11
050 18 24 27
2tO0O 17 17 18
200 14 12 14
JRY
ooH 16 2 5
500 18 13 22
OO0zt 20 8 11
oo= 14 12 3
FE4 Tl dE HEHl W
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a
o0 0 .__xf.?l-lq o8
T 178
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Geriatric Depression Scale (GDS-K)
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Mini—Mental State Examination (MMSE-K)
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