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A pain is the symptom which defends against noxious stimulus about a human body, it is known that if the
periphery of perceptive nerve were stimulated by a physical or chemical factors, the stimulation is induced by
transmission to pain center in the cerebral cortex according to pain conduction tract. The treatment of pain is to
decrease a stimulus that causes a pain or block off a netve transmitting a stimulus or puts on a way to calm down
pain center, but [t is for adjustment of a pain to be the most representative in acupuncture among various ways to cure
a pain in Oriental medicine. However, the analgesic effect of an individual response to acupuncture stimulation shows
marked individual variations, so these days genetic a few approach is attempted. On this the author determined that
the responding group was appointed those whose tail flick latency (TFL) responding time delayed the minimum of 30
% comparing with basal reaction time. For those whose TFL time had shorter than 30 % was grouped as a
non-responding group. And then the hypothalamus of each group was dissected and RNA was further purified. After
synthesizing ¢cDNA using oligo dT primer, products were finally applied to the PCR. The resuits were as follows ; The
ratio of responding group to non-responding group was 6:4. Ach T (acetylcholinesterase T subunit), BF- | (Brain factor-
1), DBH (Dopamine pB-hydroxylase) and PNM (Phosphotidylethanolamine N-Methyltransferase) were revealed
significantly in the responding group. Cathepsin B and Tau were revealed significantly in the non-responding group. The
PCR results show that Ach T, BF- 1, DBH and PNM are expressed abundantly in the responding group, where as
cathepsin B and tau are abundant in the non-responding group. These results suggest that the analgesic effect on
acupuncture stimulation is related to regulation of neurotransmitter as well as neurodegeration of cerebrum.
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7ach YSE UElE A2 old, Sl 29 1&9
AEBE BEShk AgdlA 7MAY £33 HH29) Xo|E UE)
WEd, Takeshige £ 2 012 WIgT T HlYISROE 78
SR I # (rat)oll A M3 #Ask o1 59} )Tl dhal gt
(tail flick latency; TFL) testollA] B}t FERRFERES) H|&
o 64 HEE HUSKL oM, F Y Aole met-
enkephaline®| #H49] xjolol 98t HOR HYL™, Han S
P2 @l WEAM Ufol oA Cholecystokinin-
octapeptide (CCK-8)9] 2u|2k9] x}o]7} 7|A719) 912 R}o|E
ECHL BT I2u BEEI |§71Ee] HEANY 42
oHF 7K B2 SHY A FEsks AL AV leH
old 71& HEY $HHE 35371 Yol cDNA microarray 2}
We ABslel Aol 4w A B SF 7l SHAL WHY
2 HlasP1E ot BHSE3) HIRSE AlYelRdAY 71
At Y-S cDNA microarrayg 018310 sty 2 £F
o FQ tHEFR AIGIRTNA ARl i AFT
TEEH xlo]9) AQlo] He thfd] Eo] FHALE Eels
BHEERY 28 H vxUZEES BEE |fEA
7 Boidhs AL E LEhTH A8 Z T giaaollA Bo] Ud
FHAIZE Ach T (Acetylcholinesterase T subunit), BF-1
(Brain factor- 1), DBH (Dopamine beta-hydroxylase)®} PNM
(Phosphotydylethaolamine N-methytransferase) & 2lofl T}59)
A AEA W PHHOE Aok BUIS BHGE 8
WAt EMFom, BlRISToli Bol WdE |AAls
cathepsin B&} Tau 50] UATH. 01238 A A= B#ol 4
SRS YR oF RolEE BAE RAYE dFslde
A7} At
olol MRk o] A8 EEE AHE0I BAELE /9
2 A58 4 Q& realtime RT-PCR 71H & 21831 AAZ
o)t MEANG HBAEL, AANRBRRENAELS
12 SSEAR VXS BAH A4S B
. O HIBOE ARFol A3 NEFMNY 71HE FHdl
I 22 ZHUE dUlol H sk Hiolt).
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AHFE 200~300g2] Sprague-DawleyAl 47 3 (CHSHIH
£, =14 ZA EFE BF Al (WYX, 2EE8)Y B8
26| SE0IHA 157U HJAR] & ARSI 48717
& stress W &40 HIE HASBOZHN AR 9 QoIE0] 4
BAEY gdol FEke niX|A] T8 JESEES IS
on, A AuIHel XY 24+2T9 2T oA AAISIRCE
2y A& A=

of Ofn

& - At EY - uEs

HAXZE stainless still & (XA 0.25mm, 20| 30mm. S5
AT, IF)QE AUA9 BBRHER Fdel (ST36)0l 485k
RAE BEATE Y Eold AHHSITY F4E] 6 5m BHS
3 Hol Ag ARSIl GFHCE ARG & HA) (Model
PG-6, Ito Co. Japan)E A}E3lY 2Hz9 AFiH A=E
0.2-03mA% ZTZ 1587} X&AZTh

2. AEyy
1) TFL (Tail Flick Latency) test

279 mel THo JHlR Fold wAb EAEol it It
219 EE WSAIZR) TFL 71858 JELNS NEZ 4%
T} 4YEEY) TFL testd] 7] YI2A|7} (basal reaction time;
BRT)& ZHFsIuAt AARNSE FA L2 HeldlA A5se
Tail flick unit (Ugo Basile, Comrio, Italy)& AME&I &F 9
nEl 29 1/3 30} A4 beam2 Z LA GAE S F11, 8
F7} melE Fudke £ melolA] vialE Held energyr}
AR =] AAXIZY LA 133 AHS2E ElolHItE BA,
HIBAITHE HESINEN) 0]9F B2 teste 12 HHOF 33 4
AlSHE] AR 3 vhEsl e meld) s XEo H&Eo|
YHEXO] dAb=0] FoAls Ag wr) Yskd AFo] Foizl
AHE ZAISHL el 29 1/3 RAE gA %= deluoliA]
A HAE vH FAUet B3 ERF0l g £A) &4

g
9 BHUE T8l 71=2ESAE 7l en o] BFolA 7]
2HgA1710] 3.0+£05%71 EA He)H beam?) ZTE ZHG)
K[k 712 d3AIzlo] 28F F0A 147 FE F1
AAFE £ & U] TEL tsetE AUA|HACE HEAS0l 9j$t
AEFAE ARS BF TFLY H3lE WERT il okl
o} Zo] AR 2H™ 712 wrgAIZIolA FHUA (p<0.05,
Student’s t-test) 30% 0]} &7 Z& YRST (responder
group), 30% OISIE ZUIgt T& BV FE (non-responder
group) 2.2 EF3IFT.

Formula |. Increasing Rate of TFL

Increasing Rate of TFL = PEA R}’BI\RT_ BRT x 100%

BRT (basal reation time}:Reaction tme of TFL test without electroacupuncture
stimulaton, PEA RT (post. electroacupuncture reaction time) : Reaction time of TFL test
after electroacupuncture stimulation.

2) Real-time RT-PCR
(1) Total RNAQ] Ez]

USEEY FH0FA0 viile g&ge asksh) A
UEEAHE AFSSHA] o 8HH thdol 48 FA] ¢7] Alal &
Foll Thiiel 7 £4S 7o} BT § 0meol AlGHE
g AFSkd 200 w9} Trizol solution (Invitrogen Life
Technologies, Rokville, USA)ol] ©o} -80CollAl BESIHCIZ}
RZALQ protocolo £5} total RNAZ 22|514Ct

AlBHE ZE2 pellet pestleg 0] 831 &3] siiTh
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sl Mo 300 2] Trizol solutiong A7IstL 7FEA
vortexst & 4 20j|4] 587} ul2A)7ict o] EXoll THA] 100 10
9 chloroform& 75t & 42 & 420l 387 dISAI]
S 47TCollA] 12,000 xgZ 1587 AAEE] SIHC) AAA S
AN ZEL tubeol] F712L o37]0l 250 1£9) Isopropanole & 7}15kd
1027 A0l BFSAITIZE THA] 47CollA] 12,000 X g& 158
7 AN EE] st 48A g AT & pellets 500ulS} 75%
ethanol 2 A\ ESE & 4ColjA] 7500 xg& 527 F4E2) 31
Cl JAAS HMAHE F pelletE ARG 250 9] DEPC
(diethylpyrocabonate) &gl EFsol RNAE =0 ©oig
(DU500, Beckman Instruments Inc,
Fullerton, USA)E A1851] A slxich
(2) cDNAY) &4

cDNAQ] Mg (Reverse Transcription)}2 M-MLV Reverse
Transcriptase (Invitrogen Life Technologies, Rokville, USA)&
0|88 A ZEANY protocolol] F5k HAIGIATE

2 g9 total RNAO] 1.1 £9) 10X DNase I Reaction buffer,
1 409 1 Unit/gt DNase I (Invitrogen Life Technologies,
Rokville, USA)E #7138t & DEPC M) EB4E ol vy
o} 11 wol = A ¢ & H204] 1527 vieksled RUEIAE.
ZE DNAE AASINCE 81 # 1 9] digdg Wz 2 o}
ol F1 2o DNA7} ol ER] 201517] A5l Polymerase
Chain Reaction (PCR) 82 S SIC) 10 Q) gr2do] 1 19
0.5 pg/ ut Oligo(dT)12-18 primer (Invitrogen Life Technologies,
Rokville, USA)E H7I8F & 70°CollA] 158 S0t 8FgA171 & 4l
45] E3ol "ol RNAY OJATEE EAFIUTE §Hadd 4
L9 5% first strand buffer, 1 102 10mM each dNTPs, 2 u£9)
0.1M Dithiothreitol, 1 9 200 U/t M-MLV Reverse
Transcriptase, 0.5 u£2} 40 U/uf RNase inhibitor (Invitrogen
Life Technologies, Rokville, USA), 55 uf DEPC Agl EF+&
Hrlsld HE Hilg 20 2 THEIL 37ColA 60 271 sieks)
o single strand cDNAE g4 3ICT Bh80] Byt vigae 7
2ColA 1587 Yol enzymeE E&H 3} SISIC

spectrophotometer

(3) cDNAY) real-time PCR (Polymerase Chain Reaction) ¥+3
2}zio] Eo] |UA wEPE FFob dskd B8¥
cDNAZ real-time PCRE HAIBITE 1 409] cDNAo) 125
9] 2x SYBR Green PCR Master Mix (Applied Biosystems,
Warrington, UK), Z}Z+ 1.5 4£2] 5 1M sense, antisense primer
(Genotech co., Daejun, Korea), 85 w9 E7/-4+& @0 25 pt7}
A 8 & Gene Amp 5700 Sequence Detection System (PE
Biosystems, Warrington, UK)oll4] PCR3IIC. PCR £ 95T
oAl 1087} A X denaturationgl & 95C 15%, 62C 45%XE
40cycle QH=E3Ict. GAPDH  (Glyceraldehyde-3-phosphate
dehydrogenase), BF-1, DBH, PNM, Ach T, Cathepsin B, Tau
SHXI primer sequences= Table 13} Zt} -
cDNA= 2¥2} 1, 1/10, 1/1002 serial dilutiong} & Zt &
© iY PCR sl BT ABACL 2w

IBE 2HY Bl RUA W @F

amplificationo] thresholdol] =23} Cycle number (CHE 7]E2
2 standard curveS 18iA] AEEIE T 2+ {AX] wldzre
GAPDHS HELQ"‘:E'EE 0183l normalizationdlsith. PCR ¥
9 EE F 60~95C Apoloirg 25 signalS ZH510
dissociation curveE Z}43E}l peak”} SHAQIAIE ERIGH= ¢
FOIEr S ZM non-specific
PCR productL} primer dimer S0] Q=XE BQISINCH

2% agarose gelollA] band9] sizeS

Table 1. S equences of primer Used for real-time PCR

Amplicon
Gene Primer sequence Size

(bp)
sense: 5-GGC ATG GAC TGT GGT CAT GA-3
GAPOH  iisense:  5-TTC ACC ACC ATG GAG AAG GG 236

8- | - sense: 5-CCG GGC AAG GGC AAC TAC TG3 6
antisense: ~ 5-GCG CGG TCC ATG AAG GTG A-8

sense: 5-CTC CAC ACG CAC CTG ACCS

OBH  tisense:  5-TGA OGC ACA TCT CCT COA A% 23

PAM sense: 5-ACT CGT GTT TGT GCT CTC C-3 07
antisense:  §-GCC CTG TCA GCT CCT TTT G-§

ach T sense:  5-ACG CCG GAC GCT CTC ATC AAT A% 198
¢ antisense:  5-CTC GGC CGC CAG GTC ACT C-3

sense: 5-CCA CAG CCT ACA CTA CTA GC-3
Tau \ 305

antisense:  5-CAC AGA CAG GAA GCT AAG CT-3'
Cathepsin  sense: 5-TGA OGG GAG GCC ATG CCA TC-3 -
antisense:  5-ACT TTA GAA TCT TCC CCA GT-3'

ORsHERS

2% agarose gelojlA] PCR ¥}8 5 & loadingd}il 1X
TAE buffer (40mM Tris, 20mM acetate pH 8.1, 2mM EDTA)ol
Al 100 volt, 302 Eot X7|¥9EF % Ethidium Bromide
(Bio-Rad, California, USA)E 485l GEL-DOC (photodoc
system, Bio-Rad, USA)oll4] &1
3) Data®] &gl

PCR dataz== GeneAmp 5700 software (PE Biosystems,
Warrington, UK)& 01838l &R mean *SD.E EAIBIR
t}h. EAXE= SPSS 8.0 for windows (SPSS, Inc. USA)E 0]&
5l Student t-testZ ISR 2, HF3|HEA U plotting2
GraphicPad Prizm 3.02 (GraphicPad software, Inc., USA)E o}
83Tt

q A
1. Wig2H HEEEe 25
14012]9) BlF oA 7| REHSAIME Pl AAAEE &
% TFL time9 XHASTE Formula L1} ZHo] #7158k 30% 0]
A AHE R BT, 30% [lgt X]@%’ 7= vldks
FOE BFH3 Zihe Table 29} Zo}. gHETE migl, HIRIST
1= R=4

2 5ulg|Z2 BFTo] ulE vk 64 @ES&D} olgH &
a2 HEre 2ol TFL time X T E dlud A,
grS ol A] HIRFS ol Blskd p<0.001E FAUA TFL time
ol AFE AOFE vEhGTt (Fig 1).
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Table 2. Classification of Responder and non-Responder according
to increasing rate of TFL time.

{a) Responder Group
BRT PEA RT Increasing

(b) non-Responder Group
BRT PEA RT Increasing

(sec)  (sec) rate (%) (sec)  (sec) rate (%)
b330 58 3% 130 35 167%
2 31 50  613%

3 27 53 %3% 2 29 34 7%
4 26 36  3B5%
5 31 57 &39% 3 28 30 7%
6 30 56 &% 4 21 31 4s%
730 53 767% .
8 31 51  645% 5 29 30 34%
9 30 45  500%

Mean 30 61 723% Mean 29 32 1%

The responder group s appolnted to those whose TFL time increased at least 30%
compared to the basal reaction tme. For those whose TFL time increased less than
30% are grouped as a non-responder group.

100+

~
il

Increasing Rate
of TFL (%)
o
<

n
<

; .

Responder non-Responder

Fig. 1. Increasing rate of TFL. Responder for those whose responding tme
‘ncrease mvmum of 30% comparng to the basal reaction time, and non-responder for
those that had less than 30%. ™ : p¢0.001
2 5 S4A weld 8o}
ST 2239 hypothalamuso|A] total RNAS
221511 (DNAE #4351 real-time PCREICEN E8 81
Aol welng Frk Avke tew 2o
1) GAPDH

2719) QPR WEYES normalizationsty) Y3k
Internal control 24} A}82% GAPDH9] dissociation curve®} 7}
Z wo] £ sampled] Ctalg 71£0F ZME standard
curve= Fig. 29} 2T}

r[I
0[0
L
A=)
=

t e [
0

A Dissociation curve of GAPDH 8. Standard Curve of GAPDH

00-

25
R =099
15 - +
00 Ot =303 fcon) + 0506
50-
: 5 75
. 250
00 225
5 . — pul T T r
0 L Y | [ LI 0 ) 2
Teeperaturs (°C)

Concentration of Template (log)

Fig. 2. Dissociation and Standard curve of GAPDH as internal
control A After PCR reacton, the signal of fluorescence at every temperature from 60
to 93C were detected to confrm no non-specfic PCR product and prmer dimer. B:
Serally dluted cDNA (1, 1/10, 1/100) appled to PCR. The threshold cycle numbers (CY)
of each concentration were used to make standard curve.
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Standard curveE ZMYEIEU AFRR datal] MY IARA
Z3 R2= 099892 LIERJA] standard curver HEJ Ao F
AEEAUTE ZHYE standard curveE J1ELZ 3k Hrkgh 2
sample®] ATHE Q2 Table 31 Zrh

Table 3. Relative expression level of GAPDH

Responder ExpresgiAoSDIf{vel o1 Non-Responder Expresgi/im level of
R 85062087
R2 30,1323 14 N1 190231713
3 2320+19.98 N2 250161314
R4 17747+958
RS 8089247 N3 97778+ 1158
R6 20651954
R 14300£8.10 N4 3065141725
R8 118481508
RY 274242091 N5 218.76+15.03

The relative expression levels of GAPDH were obtained according to standard curve.

2) Ach T

Ach T 8K}l thSt real-time PCR Z#} dissociation
curve$} standard curves Fig. 31} ZT}. Dissociation curve:
nonspecific PCR productL} primer dimer?] 42 E AE
HoFm 5T Ct 9 JE3A24Z T R2E 099982 LE)
LA] standard curver= HAESH AL E QFRUCE

. Dissociation curve of Ach T
AD B. Standard Curve of Ach T

0¢-

30
” R =050
Ct=.233" {oon) + 037
[ 5
£ -
£ 0
25
204
00-
25 T T T
] ] 1 2
Temperaturs (°C) Concentration of Templats (log)

Fig. 3. Dissociation and Standard curve of Ach T

Standard curveE 0|85k P sample &€ Ach T {84}
9 AhEQl ¢+2 GAPDHY Wdizkg o188l LEoEHN
normalization8}ir} (Fig. 4). ¥HSToIAY Ach T mRNAY) &
BY2 HiRES ol 1151 1868 FYAUA Wol L RS
E UEBATE (p<0.01).

200+
*k
5
50 1504
£
20
E -~
2 g 100
iz —T—
s E
g sl
0. Emmmuunmmmnm’

Fig. 4. Expression level of Ach T Each amounts of mRNA were normalized
with respective amount of GAPDH. ™ : p{0.01 vs non-Responder
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ZslkE WMo 300 wmol Trizol solutionZ H7WSIL 71
vortexdt F 2o A} 5 HESAZATE. o §Holl THA] 100 ut
9] chloroform& 75l 2 412 & A20)4 387 4247
CHE 47CollA] 12000 xgZ 1527 A4 EE] SINch dHAg
WEZF tubed)] %713 710 250 19} IsopropanolE H71GHA
1027 A 204l FHSAIZATEZE THA] 4°CollA 12,000 X g2 158
T AU Ee] sinct dEAE MAT £ pelletE 500ul9] 75%
ethanol2 AAEH F 47CollA] 7500 xgZ 587+ AAEE) 519
o}t A4HNES AASH & pellet2 AZES 250 wS DEPC
(diethylpyrocabonate) X2l HF<o] RNAE =0 o
spectrophotometer  (DU500,
Fullerton, USA)E AHS3lo] H& 19Tk
(2) cDNAY] &y

cDNA®Q] §HJ (Reverse Transcription)2 M-MLV Reverse
Transcriptase (Invitrogen Life Technologies, Rokville, USA)Z
o123k FZEALY protocolol] E5Hd AAIGIKHTL

2 g9 total RNAOY 1.1 #£9] 10X DNase I Reaction buffer,
1 4£9] 1 Unit/uf DNase I (Invitrogen Life Technologies,
Rokville, USA)S #7}3} § DEPC Az] ER4E ol u12)
Of 11 wo] FA ¢ & 4204 1587 sl REHAEA
ZE DNAE AMASIHH. ¥ & 1 w9 dksdg we elst
o Fa Foll DNAY} ZoI=A 801817) Y181 Polymerase
Chain Reaction (PCR) R}&& 319} 10 p09] yHSHol 1 o)
0.5 pg/ut Oligo(dT)12-18 primer (Invitrogen Life Technologies,
Rokville, USA)E H7I8H & 70ColA] 1582 SQF 8FSAIZ & &)
&3] @30 Eol RNAY] o|ZFrEE E0{FAt ¥ 4
9} 5x first strand buffer, 1 £2) 10mM each dNTPs, 2 p£9)
0.IM Dithiothreitol, 1 29 200 U/u¢t M-MLV Reverse
Transcriptase, 0.5 ¢£9] 40 U/uf RNase inhibitor (Invitrogen
Life Technologies, Rokville, USA), 5.5 u¢ DEPC M| SF/+-E
H7reld HE FHE 20 W& TSI 37CallA] 60 E7F uherst
o single strand cDNAE &HJ3INCE B130] Bt HR2de 7
27TCollA] 1583F BBl enzymeE EEH3L SI3TH

Beckman Instruments Inc,

(3) cDNA9) real-time PCR (Polymerase Chain Reaction) ¥+
2}219] 2ol /YA wolge FFoW] sk FHE
¢DNAZ real-time PCRE HAIGIGE}E 1 109 ¢DNAo) 125
9] 2x SYBR Green PCR Master Mix {Applied Biosystems,
Warrington, UK), Zt7t 1.5 4£9] 5 ¢ M sense, antisense primer
(Genotech co., Daejun, Korea), 85 S EF+E @ol 25 wrl
A 3 & Gene Amp 5700 Sequence Detection System (PE
Biosystems, Warrington, UK)oll A1 PCR3IITE PCR Z12 95T
olA] 1087} H AR denaturationgt & 95C 15%, 62C 45%RE
40cycle HHE3I93ct. GAPDH  (Glyceraldehyde-3-phosphate
dehydrogenase), BF- 1, DBH, PNM, Ach T, Cathepsin B, Tau
FZAH] primer sequence Table 13} ZIT)
cDNAE 7¥2t 1, 1/10, 1/1002 serial dilutiondt & 2} 5%
g 3718 PCR 3l e A8SInh 2 gkge9

amplification®] thresholdoll £T&¢} Cycle number (CHE 71ES
% standard curveg 1234 FYEINIAL 7 FAXY UHUS
GAPDHY) &S 0183l normalizationd}3T PCR 8+
9 BF F 60~95T Alolojxel &Y signalg ZFE35K
dissociation curveE ZA3}IL peakrt SHIQINE 3018l &
H 2% agarose gelollA] band9] size& &8O 24 non-specific
PCR productL} primer dimer Eo] SIEXE 0I5

Table 1. S equences of primer Used for real-time PCR

Amplicon
Gene Primer sequence Size

(bop)
sense 5-GGC ATG GAC TGT GGT CAT GAG
CGAPDH isense:  5-TTC ACC ACC ATG GAG AAG GC3 23

BE- | sense: 5-CCG GGC AAG GGC AAC TAC TG 64
antisense:  5-GCG CGG TCC ATG AAG GTG A-3'

DBH sense: 5-CTC CAC ACG CAC CTG ACC-3 %8
antisense:  5-TGA CGC ACA TCT CCT CCA A3

BAM sense: 5-ACT CGT GTT TGT GCT CTC €3 307
antisense: _ 5-GCC CTG TCA GCT CCT TTT G-3

ah T sense:  5-ACG CCG GAC GCT CTC ATC AAT A3 -
¢ antisense:  5-CTC GGC CGC CAG GTC ACT C-3

sense: 5-CCA CAG CCT ACA CTA CTA GC-3
Tau 305

antisense:  5-CAC AGA CAG GAA GCT AAG CT-3'
Cathepsin  sense: 5-TGA CGG GAG GCC ATG CCA TC-3 .
B antisense:  5-ACT TTA GAA TCT TCC CCA GT-3

@ aNgs

2% agarose geloff4] PCR 2+ 5 & loadingslil 1X
TAE buffer (40mM Tris, 20mM acetate pH 8.1, 2mM EDTA)oll
A1 100 volt, 308 B H71¥E%H & Ethidium Bromide
(Bio-Rad, California, USA)ZE 45l GEL-DOC (photodoc
system, Bio-Rad, USA)ollA} BRQISIICE
3) Data®] Azl

PCR dataz GeneAmp 5700 software (PE Biosystems,
Warrington, UK)& 0|83} AU mean tSD.E FAISIR
Ch. EAAE]E= SPSS 8.0 for windows (SPSS, Inc. USA)E O1&
5l Student t-testZ AEZISIN M, LB FE4 U plottingS
GraphicPad Prizm 3.02 (GraphicPad software, Inc., USA)E ©|
ot

4 A

1. gkEEd ke wy 2R

14mi2]9) EFolA 7| ERISAIZME ZEolL WHEA=E &
% TFL time®} X|GEEE Formula LI} Zko] B8 30% 0]
A ANEE 87 USTRF, 30% 0T AdE 7= vlekg
TOF BFS B Table 28} Zrt. UFSE 2 ni2], HIWIST
2 snig|Z BFEo] HIg2 ui 64 Tk ol¥A EFE
2T HlukEFolAe TFL time AQ T & vlust 2,
dr2oiA vigkSToll vI3kY p<0.0012 FoAUA TFL time
o] AEE HOZ vielict (Fig. 1).

- 635 -



AGE - LA - o714 - AL - B - UUT - UEY - i

Table 2. Classification of Responder and non-Responder according
to increasing rate of TFL time.

{a} Responder Group
BRT PEA RT Increasing

(b} non-Responder Group
BRT PEA RT Increasing

(sec)  (sec) rate (%) (sec) (sec)  rate (%)
P80 58 &% 130 35 167%
2 31 50 61.3%

3 27 53 96.3% 2 29 34 172%
4 26 36 3B5%
5 31 57 83.9% 3 28 30 11%
6 30 56 86.7% 4 27 31 14.8%
7 30 53 76.7% i
8 31 51 64.5% 5 29 30 34%
9 30 45 50.0%

Mean 30 51 %% Mean 29 32 11.9%

The responder group s appointed 1o those whose TFL time increased at least 30%
compared to the basal reaction tme. For those whose TFL time increased less than
30% are grouped as a non-responder group.
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Fig. 1. Increasing rate- of TFL. Responder for those whose responding tme

ncrease mnmum of 30% comparng to the basal reaction time, and non-responder for
those that had less than 30%. ™ : p(0.001
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Zttol FHANel wdEE  normalizationst’] 9161
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I ol £=¢ sampled CtiYE 71ECE ZMYE standard
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A. Dissociation curve of GAPDH B. Standard Curve of GAPDH
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Fig. 2. Dissociation and Standard curve of GAPDH as internal
control A After PCR reaction, the signal of fluorescence at every temperature from 60
to 93C were detected to confrm no non-specific PCR product and primer dimer. 8:
Serally diuted cDNA {1, 1/10, 1/100) applied to PCR. The threshold cycle numbers (Ct)
of each concentraton were used to make standard curve.

Standard curveZ ZMddler] AHRE datal] MEEHBEA
Zit R2E= 099892 LIERIA] standard curve: MAJ RO F
QIAEIRCE ZHE standard curveE 71ECF Flo HIISH 2
sampleQ] AHNZE Q2 Table 31} 2t

Table 3. Relative expression level of GAPDH

Responder EXDresgil(\)SDﬁvel of | Non-Responder Expresgk)gDﬁvel of
RI 8.05+087
R2 350.1328.14 N1 19023+ 1743
R3 2320+19.98 N2 250,16+ 13.14
R4 177474958
RS 8089+247 NG 277178+ 1158
R6 206514954
R7 143004810 N4 3065141725
RS 11848+ 15.03
RJ 274,24+ 2091 NS 218,76 15.03

The relative expression levels of GAPDH were obtained according fo standard curve.

2) Ach T

Ach T §™X}o) thdl real-time PCR Z3} dissociation
curve®} standard curvew Fig. 31} ZT} Dissociation curves:
nonspecific PCR productL} primer dimer?] 4 e A
HoFn s G @9 A3AEHZAH R2E 09998 LIE}
L}A] standard curver HAET A2 E QFEHIACT

A. Dissociation curve of Ach T
B. Standard Curve of Ach T
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Fig. 3. Dissociation and Standard curve of Ach T

Standard curveZ 0|83} A2 sample ¥ Ach T FHA}
o HTiEQl 92 GAPDHY) wHige o]kl LhsoZM
normalization5}3c} (Fig. 4). RFSTolA9 Ach T mRNA} &
HLS H]urSTol Hl5lo] 1868 FAUUA Ro) WE AL
E LERIT} (p<0.01).
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Fig. 4. Expression level of Ach T Each amounts of MRNA were normalzed
with respective amount of GAPDH, ** : p¢0.01 vs non-Responder
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3) BF-1
BF-1 XXl thél real-time PCR Z 1} dissociation curve
2} standard curve Fig. 59} ZT}. Dissociation curve:
nonspecific PCR productL} primer dimer®] @M I9E AS
BoFn s Gt A4 HE5ARYE N R2E 0996622 1L}
Eh}A] standard curve= HAES) AOZ QAR A

A. Dissociation curve of BF-1 B. Standard Curve of BE-1
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Fig. 5. Dissociation and Standard curve of BF- i

Standard curveg 0]88kd &2 sample H BF-1 S %}Q)
YuiEol @ GAPDHO waie ol8sld Lhsoa
normalizationd}%3C} (Fig. 6). BF2Foli419] BF-1 mRNAY gt
2 RSl vigle] 246l FOHUA To) wEE AL
Z UIERdTH (p<0.001).
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Fig. 6. Expression level of BF-l Each amounts of mANA were normalized
w1h respectve amount of GAPDH. ™ : p¢0.001 vs non-Responder

4) DBH

A. Dissociation curve of DBH B. Standard Curve of DRH
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Fig. 7. Dissociation and Standard curve of DBH

DBH &8 Aol thd} real-time PCR Z 3} dissociation
curve®} standard curver Fig. 73} ZT} Dissociation curves
nonspecific PCR productL} primer dimer®] E4 L2 ¢QE AL

BOFN EEE Ct 210 HEHHRLYI R2E 099752 LiE}
LA} standard curvel= HAFE HOFE QAT

Standard curveE 0| &3} &2 sample @ DBH FHX}1)
JuiEQl A2 GAPDHY wWsiErg ol83K] hsoEH
normalization}IC} (Fig. 8). ¥H2-Toll412) DBH mRNAS] w3l
Y2 BRISTol Higlo] 15830 Bol wHE ACE LEkdct

125+

1

g

-
o
r

Expression level of
mRNA / GAP
3

~
o
1

Fig. 8. Expression level of DBH Each amounts of mRNA were normalized
with respective amount of GAPDH.

5) PNM

PNM A X0 ti$} real-time PCR Z 1 dissociation curve

¢} standard curves Fig. 99} ZT} . Dissociation curve:

nonspecific PCR producti} primer dimer?] @42 el RS

BAFEH sTH Ct 319 HB3ARMZE I R2E 0995522 L}
EW1A] standard curve= HAFE A E AFHUCE

A. Dissociation curve of PNM B. Standard Curve of PNM
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Fig. 9. Dissociation and Standard curve of PNM

Standard curveE 0]83}H &2 sample & PNM {HAlS
HUiEQl G2 GAPDHS ™S 0|83l UEO2ZHN
normalizationd}%C} (Fig. 10). BFS-FoA1€] PNM mRNA9 u}
Y STl HIskY 1.568) SAEUA Bo) WY Ao
E UERIT} (p<0.05).
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Fig. 10. Expression level of PNM Each amounts of mRNA were normalzed
wih respectve amount of GAPDH. * : p(0.06 vs non-Responder

non-Responder
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6) Cathepsin B
Cathepsin B 38 Xlol thgt real-time PCR ZA 3 dissociation
curve@} standard curve Fig. 113} ZT}. Dissociation curves
nonspecific PCR productL} primer dimer® 4 QI9H RAE
HoFm stg Ct 39 HEIAEHNET R2= 0994002 v}
ENWAA] standard curve HEE ALE AEHACT

A. Dissoctation curve of Cathepsin B B. Standard Curve of Cathepsin B
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Fig. 11. Dissociation and Standard curve of Cathepsin B

Standard curveg 0| &8l @2 sample ¥ Cathepsin B &
XL AAEQl ¢F2 GAPDHY Wizt oj83ld sl d
4] normalizationIAC} (Fig. 12). B18M2F0)4]1Q) Cathepsin B
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Fig. 12. Expression level of Cathepsin B Each amounts of mRNA were
normalzed with respectve amount of GAPDH.

7) Tau
Tau {X Aol th$} real-time PCR Z 3} dissociation curve
9} standard curve= Fig. 1334} ZT}.

A Dissociation curve of Tau 8. Standard Curve of Tau

Tau Standard Curve
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RY=099%8
Ct =-275* (con) + 2764
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Fig. 13. Dissociation and Standard curve of cathepsin B

Dissociation curvei= nonspecific PCR producti} primer
dimerd] S GUY AS BAFH S5 Ct 20 HHIT
2471} R2E 09998 LFERIA standard curves HESH 22
2 JgEUCE

Standard curveE 0|88l ¥ sample E Cathepsin B &
AR ArhEel 42 GAPDHO| wZE 0|83l LslR
3} normalization3}T} (Fig. 14). H|¥F2ZollA19] Cathepsin B
mRNAS] L2 9kgToll HI6kd 3.348) 78 AA wol &
et A2E VERT} (p<0.05).

200+

dnATER ]
(I

HTTTHHTTRTH]
i
di s
it
T
o I SRR

Expression lavel of
mRNA / GAP
8

Fig. 14. Expression level of Tau Each amounts of mRNA were normalized
with respective amount of GAPDH. * : p(0.05 vs Responder
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YRITHAL SIRCt B3 REHFolEHE A2 WEE sl &7}
EUEALL 2 WY e MolE I, BRBRMS &8 Al
B0 BRAROE WES RUshe AT BEY Haws)
olth MEQ HEle oMY AED NELE UHoXEE 1
BT MY BELE UNOIZIC) @k & - BRI - KK
EBNLE S22 dl 47 K10 BRHE Rl SV B
A7lE HHE WA RS £3E o|F = Holn, #mES |
KE QoI &7t £4EAU B2 BiY K5 ASE L, BB
RO FHR, AR BiEY BRAE S0Z U9 BES 1 2
BY As MEcks YHO=E A8l A2 Yot} guimoz
FHEC] tidt B2 1 " MAstL S48 1l K
2 o~BATIH BB 23 olFo] B 715E JEAF
E A4S I KMOZ . o123} miEol tidh X120l oA
L2 Hedx)o] 2 Aol golet & 4= e # JEAE
2 THgloiAE olr| 22 MRE] 2 dEd 2 2SR, A4
Al UERE At EiEd] 2% #e H8E 4 Arh
e BIKS Bk 5hL MKE WY, #e 183l
FE MEVTIL IR OMY, B2 RS EE W= BA @
g thABn STk, BALE0) gmol TlAlE gkl 23 A
HATRE KRR, BRI, MR, BEREEY 2
Laser 172 A|83 =8 So) YoM, 015 3T Zoke M
Flgko] s REES USIINCE ol o) HRlER A
NESEI= 2 JAE 21 Aol g8 JHHEIE L}
ERALL R12L} 227170l tidiAle ofF] YESIA e AR
). SlghollA fAEE SHOE A8 0|85l ¢22 dAE
S E Y] LeM=AUXNE 019 71H E HolelE natEe) |
= Hlnd FZ2EY. Jo) AESI/T AS2 Ay 48
ES &0l & X Yo I dTUHE & ¢ 7A=Y
RA71IA=€ 7k E#5o] Bo] o8I Aol olF &%
7188 BeiAIAl 2 et #1004 ARl 9% &
SANE Bole 99 9FHUEE AHRPH A4 JE]
Holl A3 MESZEW AHHRE &S ABYA ABOZ v
o]l 8 4 rt HEd|Ad gt WEXE2 AXEE 7IRE o
SEOI A SFRUFACN BF (89 slerEzlo) #1)
E]o] opiate receptoret ZE5H0] ZEEHEE UERATHE Zoth
t3EHQl FBHEZZx morphined] UY=Bl OJHS  specific
opiate antagonistQ] naloxaneol] Q)& Z1Ec] AME 22X U]
AA - HRE. Og simeze AzsRssoR
periaqueductal gray (PAG)ZFE| nucleus raphe magnus
(NRM)Z AZE7t EMsta®? ©£8 NRMOZEE 429
raphe-spinal 813884 A1Z 27} A 4=9] dorsolateral funiculusol] £
AMehetl® ol B XA Hpszo] Exsis BAHBH
E9 g4ol IHECE &, ol BE7) 845 dlgd AF
28 Edld Bl EX0A LRZHE] H4E Eolee B
HBRE JAALLEN BFRZO BEZFYE T
descending pain inhibitory systemo] Zxi5H= HolTh ®§ A
4 ZZ}9] substantia gelatinosa FL|OlT endorphin %=
enkephaling gtFél= 22 S7RIZE opiate receptor’} &

Av)

>~

H514" o] Eoll 429 morphineg AT FHNES AL
EZgMEo) gyo] drgo] YHRENMY, o) olE &
IFo) 8Y3lEIANE BT EFEY B4 AYo] g v}
S8€ Hole Aolth ¥E3h DNIC (diffuse noxious bitory
control) system A A=0] EHRAAAY ogf XolA BES
HoAskz Al~dle 4317030 AEEIT. 0] Qo ¥71Y o
ol dol e o3 EAEEE T4 7ol AEaE B
= FET Aof. 25740 TS AR o] 29 R
QS ZHE opioid peptideE £H|5IA dlad, o] E2&ol 95k &
FUBAHN EMdle BEIEAS SHIADSZA DEolA
Y88 EUIE FF9 eFolAM dAsichs o)l228, &3]
31384 A4 (descending inhibitory theory)olgha BICHAY.
ole) rHlg SEIEE ofmel 71H0)E endogenuous
opiate system¢] &4 3}%}0] morphinex} FAISH E80] Sg)5
H ZESHNE Ve ACE FEEed BEY NEZH)
naloxone2 2 AA|E S B X EZME0] endogenuous opiate
system} GEE 7hs4E VERICE mEld, Ae9 NEFIr}
Al 24 8ollA specific opiate antagonist@! naloxonedi| 2]
3 2482 dgo) HFUAAN EMEH= morphined}
AR EEE IR 1 A8 E Ve RCE FEEHE v A
9] ZEZME71H 3 morphine®] MEAE7|HL 45 HBY S
LER R g Bolct et BE /A7) Silike) S53 vl
3 UERIE A2 olm, BHRE 28 /Mo sHE B
ol mERolA @S B2g 989 AolE VEhiEY,
Takeshige =22 met-enkephaline #HdEk0) Xlo]2 HQL,
Han §P"2  Cholecystokinin-octapeptide (CCK-8)Q] 2u]Z]
ZRol 95t Zlolgt RIUSIACE Aol YA E AR thal
2% 9% ghEe UBlE A2 ofddl, 9] RE&T &
LBl Algo] er) 3 &3t BAL UERIX] &= 3
25 Aok AR E sl Bl Wl S kol sl T 2t
71 THE 2t 2sickE A2 YR 0E USEHI Us At
Aolct, w5 29 #7019 HE, HEgsol w2l DEF
9 Alo|7} UEhg 4 UoH, BEARH ERBUR) wE Ax}
o] gJsiM T Alol7t UERATE 71 £8% A2 At Al
UL e grAloll REEfsS] JASIH JEsa9 Alo]7t LE
diil B 4 e, REEg AX=0) tiSshe 4A9 4l
A RERES LY. o] JoE AXZ] s AAQ
Solli= gt BT ATk McDermid 572 HR2E 84
S FHEIAY BEYE BAE W Zyee veer s8ud
He vlust 43 oY SEFNE2 EEUUY &
SBYXI2} Qo] BEEE BIRTh K Thdyol
AgEe AU Je B2 A Z7171 [skElo] 9 JER

0)
UE'“ mo o
J

QEE 91 Y& ALY FL FUHEN IEE UEME
ZQl B-endorphin® sEI7} Adlo] Q2w AXZ Fol=
-endorphin®} EE7} E7kHe AOE BoPY A% w1 &
AFES AR Fafldd tidl RESEH7 B 2R EA LERdTh
I E # Aut ST 1Y EEAIA Aol 557zl th
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= APIE VERIENY, Uo7t Be AL £ ERAMA F
9 WEIEMO] ASHEA =, vol7t HE BS F71 BEIA
JEZIE0] £t olFo|ZTi B 4 Uk thA] wel ele 3
2 XNEXES FEUSL U= BIEY 12T tARIES A3,
AERIEA 229 71548, LSHEESY F8 2% Qld] &
A0l Qg g3} Zaske Aol volrt HEIAL d e A
9l A% 1 2 XNEZEE & UEhdTiT & 4= Tt &R
RMBPL BEEHE, W, BEEH nizl Hol EXske: %ol
7t 2EiAA Zedl ol Rl W] AR Y] Zolvt iRE 246
olof sHedl™ 01AS X7IX R HEF NEAES UER
4 QA "ot o] 319 QRIeZ QU feAR], EF 2E &
29| #4 Fdul FAK Y, B9eA - @88 - JFolgd
A - S61AEN AAQ B8, SYSAE] JUQHIAE 9 3
2o] e Al SAAME FEEEC] RIS vlal wA &
FEACH?. o218 olE) 7HA) Q1B Q3 FQ) NEAES A}
ol7} LIERAA =M, il S e AR M2 E AlLslod
3o AEAZ) A= A} ASE HEUALE olEidt 7
AXER! 2 F2 shis EZol "ol 7188 g2 o
T7} R0} SiAlel ¢y EZ) it 48 ZAiZe d
Aol 28t AE71RE Bel7olE A7 JIQER eyl &
& £ANY FHAE M OE 48%8 4= U&= microarray o]
AEE71E SICE ¢<DNA microarrayE o] 83Hd S84 4
ZEY FQ HBERQ A olA] AXFol i3k AR
TEF T 2ol Yelo] B therg Bol FHAE Beist 2
I AAHLEAS £F W u=AZE Sl BEE FHAE &
oshe ALE LJElT) <DNA microarray 23 2HSFolA] B
o] WEiElE: RAUAIRE AFEY] g7 W AZEE 8488 58
AH)E Ach T, transcription factor24] thxZ| &9} progenitor
cello] £41€ m7iShk= BF- 1 3 AIATEEZHY &Y< oi7ist
= S42A DBHY PNM & &loll T8l A1F7e] ZF™ 9
™Yoz 8ok vhidlg sk FPAT AUt vigt
SatollA] Lol wEY A= AFA Ee TARNE 8 +
U&= cathepsin B} Tau 0] UPCH?. (DNA microarray 719
2 Bgo 4EEES UMLE 7o BAF RAYE BEGH
710] A7} A em 0] ZES| Ad Thee A8 E vy
&2 5} real-time RT-PCR 7|HE ALE8l0 EAX {948 &
S8 Bt 2 d¥olMes HA 14n2)9) & FEA 7128t

e

- 640 -

SAIZME FHESIL FAXSE & ¥ TFL timed AEBTE
30% o]} XY EF= IS FOT, 30% gt XY EFE
HEI2F o2 853 A, HETE Iulel, nlEHiEEa svigl2
255 8182 Uit 64 BBt ol Takeshiged] 4EZ
A} Axjgke Aolch olgA E/E HISEH nlerEToliA Y
TFL time A1 L& v)ush 23, Sl vigkgwol vigt
o} FHAA TFL timeo] AHE HSE Vehdrt 2t U8 EE
9] AAGIEE FI5l] RNAE F£&¢E & reverse tanscpritase
Z AI=25)0] (DNAE THEQL O 0]E T}A] real-time RT-PCRE
Bold 2t fAANES] YEEE ZARBIYCE HHewolAe Ach
T, BF-1, DBH, PNM9Q| giizo] {4 YA UERESH, it
SatollAlE cathepsin BE} TauZt 594 A SEEACE g
oA Bo] LEhKE |R8AL S Ach T2 JIFAE7] 48 % AUF
e g4 g SAIe B E AHezZN AFAeE AEA
ol 2422 U|X] 1L QL O, brain factor- 1 S thi] 3| &) AR E
Zo] E4HQ) HARIAIWE, DBHS PNME  adrenergic
neuronoljA] AZHGEZEIQ) catecholamine®) FEE ul7)sh=
Faolth HRFESEolA] Bo] YEE FHAL & cathepsin B= &
Qo] Hojoll £Q3 HEHE & ¥ ohel LolE 4ESEolA 3
o 014 E7ielE i dolm, tau protein2 +EH2E EAGH
= B4HEY g F2 XUt gu bleEHel
hyperphosphorylased isoformso] EHHO| Qlo] EOFH LA
SlolHYE & AIZAS 53d dge FudlA Hed, F 7IA
ZE AZAY 53E ukishl YE AR AFEt.

wEiA olde] AAE Bot MHA=E B AsiHde A
BAHAEEZY ZE ¥ oz} i 9 UFESISE #Ho| R
T AR Algdch

2 &

A Z 200~300 g2 Sprague-Dawley#l <A &l 14aigiof 7]
2a1gA12Me Z2E8l QEASE £ & TFL timed] AGEEE
30% ol4t N BF= ST AR, 30% 0| NEE EFE
HSTOZ B3 & 4EEH BlYkST 242t hypothalamusoi]
A total RNAS 22)511 c(DNAE 83510 real-time PCREHO
23 EF FOAE 9330 grist 2 tEa g

ST vlEkeTo] nigls) SulglE 64 &) HIgE HY
tlh 8IS0l A= Ach T, BF- 1, DBH, PNMo| S94QA tiz
USE AT BIRIEFol A= Cathepsin B, Tau FRA7F 7Y
QA ohy e EEIRITh

olatol AHZ Hol AEAX=E E NEFH= A1EA
£79] ZZERT ohigt tix 9 UFE SIS BEH0) YeE AL
2 Algdch

Aol 2
E d7E BOEXR RIE7 s g7 Aol
QI8 ¢!, (HMP-00-B-21300-0007)
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