MR Spectroscopy # v 7=
R RRRE RE B B A D BR R

(FERESS 17591625)

TR 1 7TEE~TR 1 8 EEREHERES
(EMWFFE (C))

MAFERBEE

MREREE BH =
(BEEHNKZEEZE #ED)
TRkl 9K 6 A



MR Spectroscopy % H\ 7=
JRFT R RE B E YR D B %R

(FFFesifEZE 17591625
TR 1 TREE~TR 1 8 FERERR RIS
(EMBF%E (C))

MEE R EE

MERERE BH =
(BBERKZETE M)
SERR 1 OFEE 6 H

| HEENATHEREE |

2006014365




H &
XL X
WFFeAE A%
W

I. BrERE

1. B

2. WARLFIE

3. WR

4. BE

5. fae

6. BFFARDOBLE
& 30K

[z ] BFFER R FASC

10

12

12

14



ITLAE

BHERAE T, MNOTK, ATHRE. ATERATE. B, F—. ETHE%E
REEFR ENRBHPNE D ERRBEHICEHbo TS Z e hHESh TV,
LA>L MRI EEZHEVRANORBWEZRAIET 5 HETH DML/ AR
h o X2 ¥ — (magnetic resonance spectroscopy ; LAF : MRS) Z FiV N CIEZEE
AR SE B O BTN R RE & I E L 7= B FRIT A 720,

7a MRS (AR : 'H-MRS) THEOLHND NAA (NT AT X ) 13, PR
FRIPIIZ L2272 3D, NAA DED MR RE IR & LT, IEZE, 7o
A ~—H. MILEHRRR., ~NV_RAWR, WEER S TERRCASISA TV,
& BIZHAT "H-MRS OF — & fEMr OF#HEM M L L. LC model ZfRHTICEAT S Z
& THRBROBETH S N BEOHHEL ERICAIEST 2 2 LA RRRICA
27,

A TL, BHEEBEIC 'H-MRS £ MEfT L. LCmodel iT & BA#T & AVVT
fAER (thalamus) ., BI#4R[E (anterior cingulated cortex) (Broadman Area 23) .
HISEATEF (Prefrontal cortex), DFFIKD NAA REZRETHZ LITLY,
1B AEETE O R FT R ER I RITTRE LR L,



W 7ERE R
MRNEE  BH =
(REER KT « EFH - #HE0)
Mo HEE  HEFEE
(EEER KT « EFE - A0
WIS HEE - FiRE—
(HREMKE - EFH - 20R)

WHoEsm#H%E « RIRERER
(HERERKFE - R BEEREHFEL 7 — - Bi%)

ARfHRERE (Bl ) (&FEBEAAL - [)
ERERE MR E &5t
SRk 1 7HERE 2,200,000 0 2,200,000
Rk 1 8 4EpE 1,300,000 0 1,300,000
WE 3,500,000 0 3,500,000




HFFERR

1. @ = GERSHER) MR A7 haxa b —7 & AV 8T moR 4,
BEERFEREE, 25% - 15, 2006 4F3 A,
2. &4 = (GroE). fRMRERER B ZVNICa— FMET 52,
Clinical Neuroscience, 2 4% -+ 1 0%, 2006410 A,
3. N-acetylaspartate concentrations in the thalami of neuropathic pain
patients and healthy comparison subjects measured with 'H MRS. Sei Fukui,
Miyuki Matsuno, Toshiro Inubushi, Shuichi Nosaka ., Magnetic Resonance
Imaging. ., 24: 75-79, 2006 4=,
4. Sei (Mikio) Fukui Proton MR spectroscopy study in chronic pain patients,
Pain Reserch, 2 2% - 15, 200742 A,
5. B ZE (RSER). WMAICET 2 HERMERZE I MR A7 hrX=
E— A7 V=y7, 28% - 35, 20003 A,

RERFER

1. & = GR2ER). MR AXZ bR ab—% AW BRI EORL,
%35 B R ABMEERES VURY U AHEE, 200642 A 24 B

2. &I T (FTER). MR A7 bR a bt —x AW B RE O MED
R, T 18 FE AEHEZEHAT RAHAOH FRELIGRENE HEFHRE.
20064F 11 A 16 B

3. & T (JREER). MR A3 AR —% A\ iz CRPD type-1 BEDF
PR ST, A ARREEI SRS 53 RIS : 2006426 A 2 H,



LA %S

I. FROTER

BHEEEBRE TIE IMRI R MRI (2 X 5HF9E CHTEARTEF (prefrontal cortex)
RRTHHR[E (anterior cingulated cortex) BZEMEL T\ 5 Z &, WERNEIC X
% 8 S DR EUERR TRIAAME-CATHREIARIE S5 2 & REROMHREEESN
ETLTWAZERERHESNTWS, AIFEMFIREAORMEICESET S
LEZLNTRY ., FTHEMFOMEETIIBEERREOERTHL. ©IK
BTRY, FERB2WV, b TR LRV, BRIET. EEEIDOKETOREE
EHEZ LN TS, BHEREE CIImAIRNTETE O BN EREREIMET
LTS ZeRB|EINTND, BEEREECRROBIHEEITO &, Al
FHRIFOMENS LF L THAPEMINhDZ L, IR E2RE$ 5 LHEIEHEA]
BAEHEEIND Z LBBEINTVD, EBHEEEEE. CRPS  (complex
regional pain syndrome ; HEMERFTEKRIEMRER) BE TIIRMEEFEIEDS Z
Eb@|EINTNS, ATHFRENTEAORMS, BEE. BAOTFTHIIEETS
EEZBNRTRY, BHARBEICHERESIAEEIT O & FTFRE O mFEs
ERICHML, BHBREMSND Z &, KIMBUE OERABEIZ b ERIMAUES,

AIHFRE], OMERFEML, BAHABPERMShD I EAB/ESATWD, 7TE



ROBETHRIK, FIHFREISEEIND 2L, REBREIN TS, FRHE
ERBETIL., THREOBRERETHEEOBEDORRIDREET, ZOEEME
DEHRLTREORE LHBETLEZ LN TV S,

T X DITBEEERE TIIHEK, aTEREl, ATERATE OEERNEILA TR
BELTWSLEZDBND,

LA L MRI ZEEB2EVRAOREWE ZRIET 55T H DEBERIL/ AR
7 ha Xzt — (magnetic resonance spectroscopy ; AT : MRS) Z A\ CTIEE
BB MR BE O RFTIN R SRE & I E L 12 BFRIZA v,

7a h MRS (BAF : 'H-MRS) THEOLHILD NAA (NTANRTHFUER) i3, B
AT L2723 NAA DIED FRBSREDIRIR & LT, MEZE, 74U
A =—9". BILEERER, ~NANAWR, HEERETRREASLTVS,
X B IZHIE 'H-MRS DF — & R O M E L, LC model ZMEITICEAT S Z
& CHRBEEDEE TH D NAA BEOESEL ERICAIET 5 Z L S FRRIZAR
27,

B EBHY 22 AT IR RE O REIE CTH 2 'H-MRS & B HEETR BE O /AT
RAEIZISAT 5 A, 'H-MRS @ LC model (= & BEEHT T, NAA(N-T7 AT ¥ L ER)
DIERHES B AP REEE 2 R 5 A, 1JMEOBIZE TIER b W RAIR

REENSDT T u—FThbd, AFETIE. BEEBAEIC H-MRS ZHEfTL.



LC model {2 & B 4T % AV THEK (thalamus). Rii#IR[El (anterior cingulated
cortex) (Broadman Area 23). HIERA{EF (Prefrontal cortex) D#-fEIg™ NAA
BEZAETILICLY, BEEBORTMEREEICKRIITREEELRETL
770

BMEAE CIXIFBINRER NSV, REROMIC, BAORHM, REICES
T AETHFAIRE., BIEEATE 2 L SEE CRRICIHAZED T LERDH Y,
'H-MRS % AVT 2 b OFED FFTRAREREZBIE L. 1BRICHE S £Bedib

T, BHEEEOMPREBOMRICKIT 2ERIIREVWEEZI LIS,



1. BEY

ARFRED B L, BHEREREIC T 0 b UBRERB AR b Rar— (
magnetic resonance spectroscopy ; LAF : 'H-MRS ) % #4T L. K (thalamus)
. AT#AIR[E (anterior cingulated cortex) ®Broadman Area 23%EIK., ANEERATE
(Prefrontal cortex), DFFRIMDMFHREMEDEE THDINA (NT AT F
V) BEZRET S LT, BEERORFTMGRERICRETREYEE

BRI L TH S,

2. M&ELFGiE

BHETRABE 48 A (CRPS type-1; 12 A, #REBHMFE: 6 N, FHEF
WikER: 7 A, IMEMBIERE; 5 A, oY) (7T~T25%; BHE24 AL &
PE24 N R EIRI3 » A~20 ), LBEA23 4 (25~657%; BHIA, &
P14 A, Bt 23 N) ZHBRIH L. RBBHEBOBE, EHMIOH S B
FIXBRA LTz, BN RIIFEHBEICE LEFAZERVCREELHVWTERED
FAEE/BEOHRL LT,

'H-MRS DENTEF#EIL MR spectroscopy fRATEEE & HAIAAT 1.5T MR EE%

AW, Tl BAER T~ DEBREZREL. FEMTHEONILHEIILB RS



k% LC model & FIVVTHEAT L, FHURO NMAREZRIE LT,

'H-MRS (., BEEERKEBIBREED MR spectroscopy fRHTIERE A MHASAA TS
MRI %5{& (SIGNA HORIZONNL1.5) (General Electric #1#4, Milwaukee, WI, USA).
1. 5TMR B % VT3 5, FEED MRT2 MFHEG TRRET, HRETE G,
BUR. BIHPRE] (Broadman Area 23) . RISARAIEFPICINE 5 E 5 R 2 E L,
ZOFERT, BONIHEKIL/ AR PV % LC model THENT L, NAA IREE % HI
ET 5, PIEEMIL. TE (= = —FFfE]) =30msec. TR (#& ¥ 38 LFF[HE]) =6000msec,
NS (InE[E)%k) =64 & LT, LC model (Version5) CEHT 1T o 7=,

BIEERBE L IEFADT — & & LBRET LTz, IRITTRRRTHR OFFIHD NAA
REOCENEREL, MEEHORETHS NAA BESEREREHELTE

LT B0E 5 BREF LT,

3. fEk

A 23 A (FE#h : 25-65 ) OIRPK. ATHAREL, BIEAATEFO NAA REDIE
HiE, E¥$EFA% nean+2SD & LT, FFKOEFHEIILLTO L S IT2o7z,
WK . £ ;7.72~10.73 (mM), £ ; 7.73~10.65, AIZHRTE : & ; 6.57~8.49,
4 ; 6.38~9.20, AIHCIREl: % ; 626~8.06, 4 ; 6.08~8.08,

BEERBRE B AL, BEA2AZEEL. MABEDETARDLALE



EIIATEEATEF T6 A, FTFIREIT 10 A, R CTORETHRDONIZBENT
A TRTHBEETHoT2BEN 26 AThHoT=,

NAA BENEFRBRICBVWTEE ThoBELIVIIHRKTOLETE2R
EETIHRE Ty yREEFLELEL 7 ) =y VAT e —FTxt
R ThH -T2, —F. BERTHFH 5 WVITATEREIZB VT NAA BEOEKT 23R
DEBETEINA L7V =y AT —FOHBELT, LERARKNT 7 a—
FELEL LT,

"H-MRS ZERR CTIGA LTER], BEAIE TRIE CEEFZRTT %,
EFI1 : T1RR. &M, BEHM 14 10 » A O BB CRPS Type-1 B3,

£ FRX colles ‘B RICERBEIMOERE S 574, allodynia FEAHE L., fil
BEEFAEL T CRPS Type-1 LBMWrEh, #iBE~A 27 )=y 7 THO DEDAN
iR, ERHRE T 0y 7, FHERAERES LT EBSDRND R0
D, BFEa be—VEHTRN SN, BADODLVRNVIERETH72H, &
HDEHONPESBOLNI,

'H-MRS TiX. RTHRED NAA BEOEARBETHRD b, ML~V TOIE
BOLETHII LE2UALLL ZA, DERABZRBICOWTER L, bt
DERAR CRAITERIET 7 a—F 2 ABRO ETHIT Lz, UBARTEHEI

Bl POEMBERSIT TS, B3 » ARICER LIZEITIZ, BAHAD LN



WIZERR VA, [FELHBRIZRY, BiRXITEIE2EH 2D LT,
AEEEOQOLYBMLELELFRAT, LENFITOBRERIMIBA~DE LD
N, ala=r—yarBe i holetl, BERIEFIaIa=r—v
BB ORTRY, XAV = 7 TCOEMBEBROBG L2072,
EF 2

43 ¥, B, BENIRE 3 EORERFEMREEIC X 5\ TER,

RHDID, IDRETHoT=led, HiI H>EREDEELBHBCOI Y
BV T ERAT LI, 5 ARICITEABIERL, S OREBLHEF L, ERD

E LI, ERAORTEREIO NAA fEOIR TR ERE/L LT,

4. BE
BELEEE CIIRERICELL T, OB - Sy 7 70 FBRAEE
HLTWBI N LIILIERD LIS,

BHEKBREDOBEIZIBWT, IBRDF—7 v M E2EFITHREMOI ST
BWT, REMTEHRER EOLDEANBBERICL > TV HE, REETREE
DBITH AL —=RZNPIRN EBRENoT2, MR AT brRav—z
B2 EETMEBFICHATLIZLicky, BELEBNT 285 L

MELOT <, SETHELEL ThH - LENBHI BB K STk

10



D, YA aa PR NeDOF—LAEB~OBITNIZOANATTHRTL Rotz,

EEROBEHARBEOBDRICBOTIL, WADLLIXFOFERLE LRI R
@ SRS ORE - FENLRRESBEM TARE SRR, BHEEEICHES
ERRRA DX, RBAETFEMLIZ< WV, 'HMRS TR LW FEBHT —2
PEBMEEREIIRT I LIX, BE~OLENRNT 7 —F OLENZ A
THHERICERILDLEZ O,

NAA I DR T ASRITHRTE . ATHORE TR b - BEITMER A V7 ) =
YT Ta—FDHRRLT, VRABNT Fu—FERBLLE, ZhbD
FERD G 'H-MRS ITTREFHEOBIRP, IBFDROHEICHRIL- TRV, g
BN THEICABRZ NI RVBEERORH LWEEICRY 25 LEX N5,

DEAROEREZIIRAOB S BERIIEDL 52 Th, WA B
BEL, REPaIIa=r—Taroled &, BEAED QL HET 55
AENEL ., WRE, BAOVVIIRLCTH RA0Rbh B30 72<72Y,
DEAICEICR 2T WVWI ZLEIZLDBRETRRLTWVWS, BAHAEH-TH
HEVRICARLRL D EVIRBIZRAE, BEERBORRIIEIIE VRS,

DX DI HMRS IZ L AHEK, BiEREL AISHATE O NAA JEE ORIE TS K
DAV FEa—, LET R MR ETIHERE L ENRWEE O R REEREH

Fo 4 —TE, BATENRER EOLDENBRT o —F~DIEEF# DicH,

11



BRI OBBIZ O ZIIHOEE R DI,

1BAEEIR OFE Tl SHLEENRRBMAOENDOFMEREETH I8, 20
TeODAY V== VP EEARTITHIL SN TR, SEZRMORLIES
RAMEOREAT A M EOHEBAEERFTLZ LR E, REHIRNZED TV

TLEBEBROBETH D,

5. fhisg

'H-MRS IZ, IBRFEOBIUCHEL D, AR EE ORK, AIENT., Ak
RE|OFEMERE DO IR WY 2 FMEL LTHHT, ZhbDEBROERIZ. 8
MR ORBIEROM LICHFETE D WEERH D LEX bV,

'H-MRS (XIBMEAEFEBE OGRK. ATEEAE., ATHPRE O BETREREEE O IR
BYRFEEEL LCRAZBRETH D, I bOEBOFRIT. BHEEEOR
BREOM EICHFETHZ LB TE, fllx OBEEREREICE LER1ITD

nZ el roLEZND,

6. TFFEHRDEUE
BHEEREICERE LAY X2 a3 E—MR spectroscopy (LA F : MRS)

EHITL. 72 b MRS CH-MRS) THOLI-MEMEEDTIRIZETH D NAA (N

12



TANRTZ XV REZAEL,

BRI BE 48 A [CRPS (Complex regional pain syndrome)type-1; 12 A.
RS R ;. 6 A, FHFWNEER ; 7 A, SMEETHERE: 5 A,
mE)] QT~72 5% ; B 24 A, & 24 A RHIR 3 & A~20 )iz T,
RIEERTEF, ATHPREl, ROMERD NAA BEZBIE L. 18R O RET R
BRICRIETEL R~ Tz, 'H-MRS TiXEA ORTTHRATE ., ATHRRE., 1K O
ZWRE L., LC model IZ X BfET & AWV THMHEIRO NM BELZRIEL., BEA23
A (25~65 5% ; BHEO N, &t 14 A, 523 \) TRONZEFMBELHBELL,

NAA IREEDIR T AR b - BEIIATHEAE T6 A, AIHRIREIT 10 A, HK
TORMETEROONTEEBTA, TRXRTHEETHo-BEN 26 ATH-
770

NAA BREPEFIHICBWTEE THomBEDHLIWVITHK TORET 23R
BETIHME T oy VREEZPLELERM 7YV =y JWT e —F THt
WMFTRECH o, —K . BAIEF H 5 WVIEATHRENCWT NAA BEOKTE2R
DIEBETE_A 7V =y /T u—FOH2LT, EARKT 7 a—
FrlBEL L,

SEIOBFFRERN D, FFREHTHERICAEE TR\ 'HMRS 13, BEEEA

FOTERL LT, HLWRERICAR ) 2 5 M DHS L B2 bk,

13



BE 3

1) Bruhn H, Frahm J, Gyngell ML, et al. : Cerebral metablism in man after
acute stroke:new observations using localized proton NMR spectroscopy.
Mag Reson Med 9:126-131, 1989.

2) Jessen F, Block W, Tr#ber F, et al. : Proton MR spectroscopy detects
a relative decrease of N-acetylaspartate in the medial temporal lobe of
patients with AD. Neurology 55: 684-8, 2000.

3) Kapeller P, McLean MA, Griffin CM, et al. : .Preliminary evidence for
neuronal damage in cortical grey matter and normal appearing white matter
in short duration relapsing-remitting multiple sclerosis: a quantitative
MR spectroscopic imaging study.

J Neurol 248:131-8, 2001.

4) Shiino A, Nakasu S, Matsuda M, et al. : Noninvasive evaluation of the
malignant potential of intracranial meningiomas performed using proton
magnetic resonance spectroscopy. J Neurosurg 91: 928-934, 1999.

5) Menon DK, Sargentoni J, Peden CJ, et al. : Proton MR spectroscopy in
herpes simplex encephalitis: assessment of neural loss. Journal of
computer assited tomography 14: 449-452, 1990.

6) Winsberg ME, Sachs N, Tate DL, et al. Decreased dorsolateral
prefrontal N-acetyl aspartate in bipolar disorder. Biol Psychiatry 47:
475-481, 2000.

7) Yamasue H, Fukui T, Fukada R, et al. : 1H-MR spectroscopy and gray matter
volume of the anterior cingulated cortex in Shizophrenia. Neuroreport

13:2133-2137, 2002.

14



8) Fukui S, Matsuno M, Iubushi T, et al. :. N-Acetylaspartate concentrations
in the thalami of neuropathic pain patients and healthy comparison subjects
measured with (1)H-MRS. Magn Reson Imaging 24: 75-79, 2006..

9) Miller BL : A review of chemical issues in 1H NMR spectroscopy:
N-acetyl-—aspartate, creatine, and choline. NMR Biomed 4: 47-52, 1991.
10) Baslow MH : N-acetylaspartate in the vertebrate brain:metabolism and
function. Neurochem Res 28: 941-953, 2003.

11) Yamasue H, Fukui T, Fukuda R, et al. : 'H-MR spectroscopyand gray matter
volume of the anterior cingulated cortex in schizophrenia. Neuroreport
13:2133-2137, 2002.

122 Apkarian AV, Sosa Y, Sonty S, et al. Chronic back pain is associated
with decreased prefrontal and thalamic gray matter density. J Neurosci.
17:10410-10415, 2004.

13) Ushida T, Ikemoto T, Taniguchi S. et al. : Virtual pain stimulation
of allodynia patients activates cortical representation of pain and
emotions: a functional MRI study. Brain Topogr 18: 27-35, 2005.

14) Apkarian AV, Bushnell MC, Treede RD, et al. : Human brain mechanisms
of pain perception and regulation in health and disease. Eur J Pain
9:463-484, 2005.

15) Grachev ID, Fredrickson BE., Apkarian AV : Abnormal brain chemistry
in chronic back pain: an in vivo proton magnetic resonance spectroscopy
study.

Pain 89: 7-18, 2000.

16) Apkarian AV, Sosa Y, Krauss BR, et al. : Chronic pain patients are

15



impaired on an emotional decision-making task. Pain 108: 129-136, 2004.
17) Koyama T, McHaffie JG, Laurienti PJ, et al. : The subjective experience
of pain: where expectations become reality. Proc Natl Acad Sci U S A.
102:12950-12955, 2005.

18) Wager TD, Rilling JK, Smith EE, et al. : Placebo-induced changes in
FMRI in the anticipation and experience of pain. Science 303: 1152-1167,
2004.

19) Pattany PM, Yezierski RP, Widerstrom—Noga EG, et al. : Proton magnetic
resonance spectroscopy of the thalamus in patients with chronic neuropathic
pain after spinal cord injury. Am J Neuroradiol 23: 901-905, 2002.
20) BHIRCHE (B), BTHRA: CRPS type I (W UYA¥—) OB - 5
DA FTT7Y—. Lisa 13: 868-873, 2006.

21) trigo IA, Duncan,, Boivin M, et al. Differentiation of Visceral and
Cutaneous Pain in the Human Brain. J Neurophysiol 89: 3294-3303, 2003.
22 Strigo IA, Albanese MC, Bushnell MC, et al. Visceral and cutaneous
pain representation in parasylvian cortex.. Neurosci Lett. 384:54-59,
2005.

23) ayer EA, Berman S, Suyenobu B, et al. Difference in brain responses
to visceral pain between patients with irritable bowel syndrome and
ulcerative volotis. Pain 115: 398-409, 2005.

24) Longe SE, Wise R, Bantick S, et al. Counter-stimulatory effects on
pain perception and processing are significantly altered by attention: an
fMRI study. Neuroreport. 12:2021-2025. 2001.

25) Bantick SJ, Wise RG, Ploghaus A, et al. Imaging how attention

16



modulates pain in humans using functional MRI. Brain. 125:310-319. 2002
26) Frankenstein UN, Richter W, McIntyre MC, et al. : Distraction modulates
anterior cingulate gyrus activations during the cold pressor test.
Neuroimage. 14:827-836, 2001.

27) Valet M, Sprenger T, Boecker H, et al. Distraction modulates
connectivity of the cingulo—frontal cortex and the midbrain during pain——an
fMRI analysis. Pain. 109:399-408, 2004.

28) Kong J, Gollub RL, Rosman IS, et al. Brain activity associated with
expectancy—enhanced placebo analgesia as measured by functional magnetic
resonance imaging. J Neurosci. 26:381-388, 2006.

29) Price DD Psychological and neural mechanisms of the affevtive
dimension of pain. Science 288: 1769-1722, 2000.

30) Robert C. Coghill RC, McHaffie JG, Y Ye-Fen. Neural correlates of
interindividual differences in the subjective experience of pain. Proc Natl
Acad Sci U S A. 100: 8538-8542, 2003.

31) Seminowicz DA, Mikulis DJ, Davis KD. Cognitive modulation of
pain-related brain responses depends on behavioral strategy. Pain .
112:48-58, . 2004.

32) Lorenz J, Cross DJ, Minoshima S, et al. : A Unique Representation of
Heat Allodynia in the Human Brain. Neuron 35: 383-393, 2002.

33) Witting N, Kupers RC, Svensson P, et al. : A PET activation study of
brush-evoked allodynia in patients with nerve injury pain. Pain 120:
145-154, 2006.

34) Pleger B, Tegenthoff M, Ragert P, et al. Sensorimotor returning in

17



complex regional pain syndromeparallels pain reduction. Ann Neurol.
57: 425-29, 2005.

35) Pleger B, Ragert P, Schwenkreis P, et al. Patterns of cortical
reorganization parallel impaired tactile discrimination and pain intensity
in complex regional pain syndrome. Neuroimage. 32: 503-510, 2006.

36) Maihofner C, Handwerker HO, Neundorfer B, et al. Cortical
reorganization during recovery from complex regional pain syndrome.
Neurology. 24:693-701, 2004.

37) Sprenger T, Valet M, Boecker H, et al. : Opioidergic activation in the

medial pain system after heat pain. Pain 122:63-67, 2006.

18



	img-Y26112807-0001
	img-Y26112807-0002
	img-Y26112807-0003
	img-Y26112807-0004
	img-Y26112807-0005
	img-Y26112807-0006
	img-Y26112807-0007
	img-Y26112807-0008
	img-Y26112807-0009
	img-Y26112807-0010
	img-Y26112807-0011
	img-Y26112807-0012
	img-Y26112807-0013
	img-Y26112807-0014
	img-Y26112807-0015
	img-Y26112807-0016
	img-Y26112807-0017
	img-Y26112807-0018
	img-Y26112807-0019
	img-Y26112807-0020
	img-Y26112807-0021

