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0.30:0.07pmol/mg & M HICIL L TH EK
T L Twiza, 5-HT i 1.05+0.16pmol/mg &
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Role of neuropeptide in aged people

Terunori Mitsuma (4th Department of Internal
Medicine,Aichi Medical University :Professor)
Noboru Yanaihara { Yanaihara Institute: Director)
Muneo Matunaga (Division of Clincal Neurology,
Institute for Neurological diseases, Hirosaki
University, School of Medicine: Professor)
Kouzou Hashimoto (2Znd Department of Internal
Medicine, Kouchi Medical School: Professor)
Masaki Nagamatu (Department of Neurology,
Nagoya University ,Schoel of Medicine: Assistant
Professor)

To investigate the physiological and
pathophysiological role of neuropeptide in aged
people the following stutiecs were made. 1
expreésion of glia cell line-derived fator receptor
(GDNFR) mRNA and RETmRNA in human
organs. 2: production of antibody to human
chromogranin A {CgA) and development of its
radioimmunoassay and enzymuno-immunoassay.
3irelease of dopamine from the striatum in
Parkinson's disease model animal which induced
by injection of 6-hydroxydopamine
method. 4:
corticotropin-releasing hormone (CRH), cortisol
(FT4)

meseared by radioimmuncassay in aged patients

were
measured by microdialysis
and free thyroxine in plasma were
with dementia. 5. effects of caliciton gene related
peptide (CGRP) and adrenomedullin (ADM)

on sweating from the arm were invesigtated. The
following results were obtained. 1: GDNFR-alpha
mRNA was distributed in the peripheral neural
system, brain and other organs ( muscle, heart,liver,
kidney, lung,spleen,colon, testis) . In amyotrophic
expression of GIDNFR-alpha
mRNA was preserved in the motor neuron of
spinal cord. Expression of GDNFR-alphamRNA
was not differ with aging. RETmRNA was present

lateral sclerosis,

in peripheral nerous system, brain, testis and colon
but not in isiatic nerve and muscle. 2: a specific
antibody to human CgA was raised in New
Zealand white raibbits. Using this antibody,spicific
radicimmunoassay and enzymunoimmunoassay
were established. Serum CgA levels were higher in
aged patinets with endocrine tumor ( pituitary
tumor, pheochromcytoma, rectal
carcinoid,medullary thyroid cancer) . Salivary
levels of CgA were increased with psychological
stress. 3. The dopamine contents decreased
significantly in Parkinson's model rats (group A) .
Combined with destruction of  serotonergic
neuron in Parkinson's rats (group B) induced
decrease in dopamine contents in the striatum. The
release of dopamine from the striatum was
significantly lower in group B, compared with
group A. 4. CGRP or ADM alone did not
infleunce sweating activity. CGRP and ADM
potentiated methacholine's action on sweating and
these effects decreased with aging. From these
findings, it could be conclued that neuropeptide
play
pathophysiological role in aged people.

important physiological and
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TR KIS % calcitonin gene-related peptide (CGRP) 7% ifie FE A& 17 14 i 0 48
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Fo-17— K

IR EE) . i CGRP,
Adrenomedullin
AW BR

TTFIRIE B A OMRELFRE O 1L TEERKRF
THd, A7 U REDY BB T,
FTYEFILT) AL ORITAEEINS,
— 7 . iE4E calcitonin gene-related peptide
(CGRP) 7 EDOMERT F REATFRBHEO
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adrenomedullin (ADM) D RIT I L iZ T HE &
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B W55 &
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BIRE 23 ¢ MMEE40%ICT MO
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BRIV R L & B R T AT e R o T
MRALIZHIE A 13em2 O T T AF v VEOD
h7v N z2HEEL, EREETHTTELN
PRERALT. TOREER(LZSREHREN
EREG A THERICEEL, X2V
-4 —kEHFLEZ, BIEICHWR
methacholine (MCH), CGRP, ADM &A1
AEAKCT—BRECBEMRLLZERSR
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ERETHEDIC. A T7EILADSEEE 27
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1. CGRP & MCHIR & EMWIE 5% DOFET
B o n i 22 4L ‘
CGRp M 5 THARITRIBIZELITZR
iMooz, IV AAEEBH®O MCH & F
BFIZ CGRP 2595 &, MCHIZ LA O
U EBERTRIGERELE, TOER
4 CGRP IBEREM T, CGRP A 10 ug/ml
THRANT MCH IS OK 47 THH-
fro CORKIBHEMERZRY CGRPIBE T.
20 CGRP 1EM &nks & DMEFEERA L
& T A, CGRP O FEiT e #E /E B i i f££
ST T H@ERERL N, HETFEWIT
HEEBE T aho .

2. ADM & MCHIEGEANRERORTR
O mER 4t

ADM B 5 CEIRITRIDICEDH IR S
N7EHM o7z, COGRP BlEIZ MCH & BRI
ADM 59 % & ADM BE&KEMHICTI
CHESMHRITRGERELZ. TOHRE
ADM 100 ng/ml THR AT MCH BH&ES5 O
K28 CTHolz, 2D ADM BE TEF
HELEBREBCRTLIEREERER LRLC
%, ADM @ FEIT (R HE/E B i #F TF4F
FIohLUTHEBIZEN 2.
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BT I JBRRBEE (AADC) X NDAIRBXINSED, ENMPDEEMERND
EDFMTTRbN T ENEHSMIZEN TR, BRAETIE, AADCIIDA
Za—orbAiebtta b=y 6-HT) —a—0O, ffEZa—0Y, 71U 74
fu, MENEMEZECHOEELTWS, CNETOBELOBFD S, PDTIIA
M L-DOPADRGMAE T O ERARBEALIIS-HI 2 -0 TH B ETHHRVED
BhEEZONEY, FHTC -0 EEEBTHILENWIZRDDH D, BN
HTWwixw, $EZ0EEE2HOMNITSEMT, BERLEKRDA- -T2
HAHEUPDEFIINIv &, DAZ 20O 2 BIEICMAS-HT D o — O > 2 RE
U725 v bIZL-DOPAZEIEARE L, BEATOMENADAR%In vivov 70
FAT) I AEREANTIHEL, ksl .
B. iRA&
1. v MR QYR A

Wistar2#EtE T v F 2 HWE, TXRTO Ty MI12EBEICHBEEI N8
ERABRANDOr — PR LIS DODANTHFEH L. y¥—RHIEBTHHED
T, BEFEBEBRELE. DATa— 02 &5-HTZ 2 — O O HiEREEICIT, DA
¢ 3 O 6-hydroxydopamine 8 mg/4ml) #ARNMBIETINEIC, 5-HTHEZEDS,7-



dihydroxytryptamine (200 mg/10ml) Z=AHKNERICES Lz, DAZ 2102
BORAREEAIC 1E6-hydroxydopamine 2 A NHIETIK AN 35 L, ARIEENICIEERE
B (01%7 AN E CBSHERAEIK) oA e8RS Uk, MBI, BlEEL
INARIRIN & AR IS - U7z, SO EEKEdn=6& Lz

2. invivoRA 7 o¥ A7) A

5w FPOEBREEKIITA IS4 7 ) 2B T 0T CEBREES mm) 2 E8iE
Uiz, 24K AU %2 ml/ mindD R THER U, Bz 250 MHICb LT,
EEEA O N5 70 (HPLC) #2FWTHIIENDA &F ORG8H % R
ER L7, WERIAER IR R DRETITo 2.

3. BHEID Y

VETRBRAHISMG -, KEIEAADCHZA T H Shenserazide (50 mg/kg) %18
NS Uz, 307 BICL-DOPA (50 mg/ke) ZMEIEAN#& 5 L, € OMESKFHRH OM
TAADARTZEDRBHED (L EBHR L.

4. BEEHETR ODA, 5-HT EFORBH OB &

KA R DS a— O OWEDBERERT 220, 17054 TUART
24N S w FEREHL, MARHERERED I AL T, HANODA, 5-HT &
F DR O FA B FHPLCE I W T AL LTz,

C.HREER

1. ARSEHEEF DDA, 5-HTOS 4 R #ET60.5+8.27 pmol/mg, 0.92
+0.13 pmol/mgT#H - 7=. DAZ 2 — O BEUMMEETIX, DAM0.30+0.07
pmol/mg & FIBEEO0.05%ITE T L TW/zES, 5-HT131.05+£0.16 pmol/mg & %8
bl tz., —JF, WEMERTH, DA, 5-HTOEAEITFNE10.30+20.10
pmol/mg GHBEED0.05%) , 0.05+0.01 pmol/mg (HEHD5.4%) SimE &
HFINTET L Tz,

2. WAEEFERUSLTEETIL ABEADACEBEIVWTNHERHIETL T,
DAZ = -1 B ERE T, L-DOPABS 100212/ K 242.5£42.0
fmol/sampleE TEEICHIIN L2, ZRICH L, MBEBER T2/ ZICHEK
39.2+9.2 fmol/sample & b FIABIBHSERIC EBERICEN - 7z,

3. L-DOPA# 51 5 MO REDARE, BMBREN CI1275.9£214.0 fmol T
HHo O, FFE R TI263.4254.9 fmol £ 79% DDA S k.

D. &%

AR RDDAS A —T1 2 E5-HT D a— O OMF 2B L= T v h T,
DA = — O B BHERC R, BEARN T OASRIEL-DOPA AR WA DAR D
FIZHDT A T EAREEN. 2hiE, PDERATIE, b HTa—DO2#&EKEN
THIMEDI~DOPADE < DEABDAICRBMENKHEINTWAE ZEZRBLT
W5, BRITTE, L-DOPAZRHWEPDEB#EICIBWT, 5-HTZ 2 — O ERT
AZEFEPARGTE 2 EI0LD, BRAETOARMEL- DOPAH R ODAD K
HEENAETT 20 ENRE L o5,

E. &R
6-hydroxydopamine A L TERT 5 /83—F 2 AR ET VT v MZ, Fk



7B ko B 0S5, 7-dihydroxytriptamine 2 A U 7= B & BRBERRIC BT 551
SEMEL-DOPAIC LB R—/X2 VHRIMEBRICDW T A 7051 7 L AETHRA
Uiz, L-DOPA#E# D R—/2 VHOMNRIT D b= BT ISR O
WK T, DT &F/N—F 2V ROEELERINBL-DOPAM, TO >
HZENMUT RS CRBEHN, BHEIhTHw3 LBEND,

F. & 3B

1) Paulson G: Neurology 43:1296-97, 1993

2) Melamed E, Hefti F, Wurtman RJ: Ann Neurol 8:558~563, 1980

3) Mura A, Jackson D, Manley MS et al.: Brain Res 704: 51-60, 1995

4) Aral R, Karasawa N, Geffard M et al.: Neurosci Lett 195: 195-198, 1995
5) Melamed E, Hefti F, Liecbman J et al.: Nature 283: 772-774, 1980

8) Abercrombie ED, Bonatz AE, Zigmond NJ: Brain Res 525: 36-44, 1990
7) Castaneda E, Whishaw 1Q, Robinson TE: J Neurosci 10: 1847-54, 1990
8 Gershanik OS, Heikkila RE, Duvoisin RC: Neurology 29:553, 1979

G. MRRE

1. ®X |

@ Maeda T, Kannari K, Matsunaga M, Suda T: Loss of regulation by dopamine
D2 receptors of exogenous L-DOPA-derived dopamine release in the rats
with dopaminergic denervated striatum. Brain Res 817 : 185-191, 1999.

@ Mgk, imEh., kG, 2REE  FRERES y MBS 7 RE
W7 4 RN EEES ORI HHBEEEIC R SE. M@ 50: 33-37,
1998.

2, BRER

(D Tanaka H, Kannari K, Suda T, Matsunaga M : Effect of reserpine on
dopamine release derived fron exogenous L-DOPA in the striatum of
hemiparkinsonian model rats. 5th International Congress of Parkinson’s
Disease and Movement Disorders. 1998, New York, U.S.A.

@ B, #WE—5R, EhEE. ATEEh, MoksReE, Palacios IM. Mengos Gt
b RRER T BT 3AMPASARY 712w bmRNADFH ;| ALSOEIRNEEE =
a—D M OBE, $390 HARMREARE, 1998, EHH

(B WER—ER, EREEE, AHEE. IRERS-F 2V UHETN D Y ARG ARH
TONEML-DOPAR S DEBTTEE R—/33 > OFFER. B39 0 AMiEER
B4, 1998, HEkT



HiFEND LW HREFERMZEEF B D ey

CRH il DR

WAL= (BHNERKEE AR

A, ZAEF, BPE- EL K, TERET
RIEHSE. BBES (FHARMREE AR
ARNFRONTE, RIBRE I (RANER A EREL, *H)

AKAUE =R R R

IS R AW S I Corticotropin-releasing hormone(CRID & 17K
TH-TR&AE-RIER (HPA axis)DZE(LEGBEIC D EMM L2, it CRI #IE
R RS A THEEEBZEEL UARIEETSH 0, FHEE U TRMERICE
SR PG CRH SWOE FHREBINE. —FiP 2R/ — IV IEFRE A
BT, WISTEAREEES B L UM EER L UEBISMTH . MEE
T2 EFE Ty MBI DWETOINIINF A FlLt7 ¥ — mRNA OFER
OELERBELTEY, SEOEREAIBY 2RI INF/—ILOLAS, Fik
OFEECE TN ANFIA FO7 40— KNy ZOBEICLYD HPA axis 87T
ELTWD AR IS A bhiz. iy CRH, aAF/—VidBMEEs S lyE
EHOMICERLERGC, JOMENENC X2 HPA axis O LM ET 50k
EOREGEIHTIMELEZ DN, RUOBE RS 5 X IR ZEA N
BREOIMP free-Td HMWE LN, EHOEIHFEXTNLELBEENTSD . -
FAE A SHSEFEHEESRRYFER L LRBETH - 2.

F—7- R EREA, HUNEEREEEE, SETE-TEA-SIER (IPA axis),
Corticotropin-releasing hormone(CRED, I FV—v, i,

FNIANFIA LT —,

A.FrRBEH

Corticotropin-releasing hormone(CRF)IZ T
HANEROBBEOABZSTHRESTFRELT
fN THEA DAEMREEEZE L THY, BEERY
MBSO ER bFO—2TH S V. Al
L& DM ERE ST VY NA T —H{LEOHE
FEANCRVY LS CRH #HlEL, @xEA
CBYERMAN CRH WD ERA DM TEIMATE
-f\—: 2.3}.

SE, BRICARP T 7 —20BELTHS
HREAE, HBICEET2EEHFBIUVMTE
EHEOMP CRH., aNVF /-l free-T4 %Hl
L., IBESERICB2hS CRH SHRKRTH
~-FHEE-JIBR (HPA axis) OFE{t: OBER

free-T4

ERZ DWW TR ET o /.
B.HIRAE

WEIRR R AR OBEREA 21 4
(B 7. 1z 14; THER 76.7 5. LT DEDT,
F4HBYE 75 BEDL b oD ELi Al B MR (R R AT
w28 A(FH 13, &£ 16, FHYER 84.6 &, Ll
FAM BLUBEEELE 2445 9, &£ 16 ¥
EER 2858, BLTY TS S,

BRIVIAFET O Bidn & 12 I ToRICiT L,
fith CRH REFRO RIA ¥ 212 T, a)F /-
i RIA Fy RERAWT, F- free-T4 idFy -
W T MAB R TRIE L 72,

CHRER :
fsh CRH #EV: D 3 5.14+1.5 peg/ml T A



P 7.3+2.7 M LA EAMEp< 0.005)TH -
A, YRE6.252.2 EoBICEER 7;7%7&*"’3
aipo fe P2 JbFE -0 L DREE1I1.943.
ng/dl T, AMB0+2.7. YHT7.3£3.31 L‘I‘,b
HELEE (p<0.0000)TH o/,

HHOMD free-Td OFEHEIG T ID A
FBHAO: 11202, A 1.1+£0.1. Y: 1.2+0.1
ng/dDTH -0, DEREUCAIEIY #cL
HEIEME(E % p< 0.05, p<0.000)TH - 7.
D.ER

CRH WRETHOEHEK. BREBETECE

£ TN HPA axis OFHICEE R EH EE-TH
Zht, RO o BRI, B AR AR S

THEELINTVLDL T ENY SN THD 587
WA DOLBOBERRZ IR 2RITTE, TV
LN T B A I E YRR B W TR
EH & s Ui D CRH MIEREEITETFLT

NWHZE P, HEOEHEBRE TEEFICIEL

T%W*Cm{%EﬁﬁﬁﬁﬁTbTm%C&m-

FEE LAY, TS0 &SRS CRH X
b B B Ak T & OELR T ER AL o0 i LMk oD CRE
kL, MERRECIZINSOEATO
CRH B4 DBEENERERRBE TORKD CRH
DIRTOREEEZEZ SN, —HEREATNER
ELTM® CRH KDWTHRAZ{TR-> TS
B8, BfigEsR CRH &BHET VN1 v iR T
MR E R U, Eir. BEERTERE
FRICE LM CRE BEDEETHo L 2 &

BV R E ABREE Y A T EEESEE T

AU T S EE BN EE S JURE S
EFEEOHMEND BRI B0 S OREITSH
. FOREREANBE THIS R R ESEE
kLS CRH SHEICKETH 2. FE
DR EHES CRH 0F{LEFUTHD, IHE
i & B M e ko> CRM 47 QR ES s CRIH
KHFEMINTVAERY EFEASNS. i CRH
GRRERM CRH 400 Tl < REMEICbE
ETAHEEZSNTNAI LD, HERICIT
U TREEETOmBRRE, 5O CRE MET
bEREATOMYT CRH OETEESLTHD
SfREMEMSH B BoRRAL S, EREGHEE T LM
HTEEOHREEANT, P ACTH., 2 LFY
— VIt O FHC LR L THEBEIC LR LTS

N, FEA-EER ofiErsmEgEhsend
R RO TWD, TOREE LTHSERED
AN DaNFaA Rt T7d— (GROKTFIZ
BT aNFA RO T4 — RNy 7 ol
EHEE LTS P MRER LB ERITEL
THEE T v b TOMSE GR mRNA DT &
ELTnD 2 A@@&TTB@@Jw?wa
DEBERERERASNE. o THREATH
HPA axis R0 AL THY, #id-emd
CRH &HANERTE CRH M sEERZN
TWSHEREEN 3 5.

BB T & 5 HPA axis OHEEDZ{LIZD W T
W OMOMENH Y, Ty FTEREEHICE D0
L F D AT O OB H R D X LORE D
BEHONAEMN, ATHIEDEMLENWET LW
EHBE N O irh ACTH BAERIE L T
ALk CRH, DR/ — b o i miiie
e EEOBCEERETRS 0o
VIS IC & A HPA axis Q&M RV ET LW E
CABT AP LB SIS, MR & AR
CRH [ELA SIS TR D20, JR &
WD A TR B i o FOREE TR T S O
BB S M E . OB E SITEROR
EITBEEERE L THEIEBHEEIND LY,
W E TR OIS CRH #3893 2 & HIBIO

IR A TREVES AR X U

— AR RILE RS RERE XD
Froh. RRICERBHFIIDL TR ET DBICIEEF
RIS TOA B HMEERRLILEND
o, éf@@'{ﬁﬁ‘ﬂzlﬁmfrbﬁmﬁv 3= R s
RN EXIND free-T4Y OREZEF L. &R
AR TR R X A X D MIRER TR ST
ZOEEHEIEAENT NS LEFHER TH .
RPN IR A S RS E R OMICHE R
s o 7S, FIREE bR M S I LA E
CALE RS Ls. L L SRS E A ORE I AR
OETERWTEOREOEREFTLOMEA
BTHD.

E. &R

FEE A BT ERIEEE S L,
it CRH OFEAET &I VF S —VOf
T ERERYE. P CRH QR TFHEMSEHEO
e ES N SISO LR



WEEREOWI NI ANFIARLETS —DIR
TFTlokB 74— RNy 2 OEHECHT TR T 80
- FHRA-MERORECLSDOEEL LN
F.5{ B 3k

1) BEEZSEN IMELEOTRT -5

F MBI G-, ESEOHERL, B 420,

1998.

2) WMAEBZEDL: BREBBFILBTD
corticotropin-releasing hormone (CRH) @ &
THTRET LWL, Wk 8 E)E BEERFREE
BN EEYIERES, 1996

3 Suemaru S, et al: Cerebrospinal fiuid
corticotropin-releasing hermone and ACTH,
and. . operipherally. circulating
containing phospholipid in senile dementia.
- Life Sciences, 53: 697-706, 1993.

4)  Swanson LW, et ali Crganization of
ovine corticotropin-releasing factor
immunoreactive cells and fibers in the rat
brain: an immunohistochemical  study,
Neuroendocrinology, 36: 165-18¢, 1983.

5 Thompson RC. et al; Corticotropin-
releasing factor : basic and clinical studies of 2
neurcpeptide, CRC Press, Inc, Flotida: 1-12.
1990.

6} Hashimoto K, et al: Corticotropin-
releasing factor (CRF-like immunorgactivity
in the adrenal medulla, Peptides, 5: 707-711,
1984.

7) Petrusz P, et al: Corticotropin—releasing
factor (CRF)-like immunoreactivity in the
vertebrate endocrine pancreas, Proc Natl
Acad Sci, 80: 1721-1725, 1983,

8) Suemaru S. et al: Severe dementia and
pituitarv-adrenal overactivity in elderly
patients with nocturnal delirious wandering.
abstract P133, The 4th Internaticnal Congress
of Neurcoendocrinolegy, Kitakyvushu, Japan,
1998.

9) FBAiE=I3 0 Lipopolvsaccharide (LPS)
BEROGKER ST BEMEES, YA T
h A > RRSVE I BT 0t 0 K T DI,
SRR 9 EE EAY EFRERSFRERIRAR

. choline-

2, 1997,

10} Seeman  TE, et al  Aging and
hvpoethalamic-pituitarv-adrenal response to
challenge in humans, Endocrine Reviews, 15:
233-260, 1994.

117 Mariotti S, et al: Complex alteration of
thyroid function in healthy centenarians, T

Clin Endocrinol Matab, 77; 1130-1134, 1993.



S ORI BT HODNFRFHROFREH
EEDEREITHET LR

AKRIERR (RATHEAEL

AIEE,

R EAT)
TR, OV (RAMEPIED

AACTLTT (AR, #R)

FEMARB ORI B SR MRS (HEER RS, T
RS, BEEE, AREMRD) I (BTEEEDS L U—RIEE (e,
DR IR B i gER, &5 HE) OGDNFEE{RmRNAD
FEERsmE 2R, OWIFEHOSE L BULESHETDH
LRI N T W FEER L L TALSIZBWTHKRE L7=h, BFH
EH = o — 1 TOGDNFRFROFERILHFE I N TW. Ihed
FEELY, GDNFOREKGRIIEL CTEDEMER2BZ 5 L TEELR

H5b0 L Bhonl:.

F—1— [ | GDNFEZ, HB 4, mRNA, U B E, ALS

A. BIRED

GDNFI1 8 8HE 8 — 2 — 13 > R0 (R0 # A
B3 L SR RA FO 1 DTHY,
AR (R, FRERY) P OoOdTHER S
WEDTERTAEZBALON TV A, RETE
GDNFR-o S'GDNFDiRHEHZ A A R L, F
Ul & —CRSFEKORETO Y VEHEIZ L
o> TR 7HVHAEERT S 5T,
GDNFHZFEOFREHER TP 0L LB R
OERBELEEMCT A Lid, HERORE
FII B LMETH - BEOEREDIEEADIS
FiCl-TEEEEIONS. SLITRIALE
WAZILE LT, SEETMEE{LE ALS)DF
HEH L —-O I B SRETOHEH E ) B
{EIREE R fRETL 7.

B. MIRARE

R EHF I 2VEIER S H (B3 m.
e 2, 61 —8 558 LALSEMEM 1 0
(B, #ME4f 53-65/) »b,
EltREE, RIMSE R (B RAEET MR
BT AN, WEL BN . M (BUEEEE) —
iR e O R B i BR
wih, EE) TIREILRNAZHHIL 7.
GDNFEF A mRNADFBL, L~ L% RT-PCRIE
ICERLE. RTEGEDHE, PCR%E[a-2PldCTP
“CHT72 W PCREEH) % non-denaturing  polyacrylamide
gelZ CHERKE L7, mRNAL~)UIEBAS2000
% BT HISE Leyclophilin mRNAVZ & 34 L
Y LTRRES kO RTIPCREIBULER
PELEP CRDcycledl & total RNARIZDWTEHRL,



15 AL DV T VIR T-PCR D MR EETE GRS
Lo GEHOY A LTkl &
probe® W Cin  situ
hybridization (ISHY& {72 WEDOMEZMITL, &
45 )b % CCDEG B TERILL:. 361
RETHEB LU VEILHREMRETH K
(pTyr905, pTyrio62) % F W i-fi@llER{bFil
LY, E@Hoa—-nORETERG LY VEHE
REIEHOHEHZHET LI

7=, digoxigenin-labeled

C. MEAB/R

RETmRNADFE BRI F 5, (AR TER, m
MR HliTe Y OF WS LI, —BRESTIE
B, IR SN, SEEL ST
Wb otz h ol —F, GDNFR-emRNALEK

ISR, —ROR SR R, R
BN bA b

¥ B HClE, RETmRNAIET &= 2 —
CATBTEL =AY, GDNFR-amRNAVEEAO#
g 2 ) TR b S ik

ALSHllc DWW, Efh= 2T AERT
ARETmRNAN, MBI H~TALS THRAL
~JUAHEI L, BCEEN o —a TLD
mLcwiz., Ll YUk a—ar4 7
A MR, BOMREER D A\l BuninaiE &
T A2 210 EORETmRNAGRRIL TN
EhBEEE ZE2E2 VDT, 61T,
ALSIZ 35V} 5 GDNFR-omRNADSH, L~ Litit
BRI & H~NEE A h T, RETEEBLTY
VES{ERETEETALSB & U BBRIO WiNno
EH o a-DACDRE LT, BRPRE
WE A OE S -l L o TERPALN
7=

D. E¥8

FEMHEIE BRI DO WVWTIE, RETmRNAGIEELD
BB RS ERL. RN RO
I %, LTS A TOGDNF RETHD Vi H A
BANns, FHES = o — 1 DR MR R
BlZRETITAETE L, AZOSHEAE (BhR, LB1)
S OCDNFOEITHHNAIC L VERT 5L F A
bnG, a2 —/NF— PALSOY Ty
LT BLT AGDNFmRNADSEHI T MML , ik
MR T ARGEER B A BN S,

ALSHIClL, FHEH—2—0iiBlT 5
GDNF O ik it 5 FERET 3 L F GDNFR-a )
mRNAFBL RS M L. £72, ALSOEIFE
B 2 —01 CHODNFEREAR LN, Btk
Za— 2 THERETmRNADRIFEIL T/,
RETZHEVIALSOBEAFEI 2~ O /NI BV TH
REL Tz, SEEERLZY VEIERRES
RETHif (pTyr905, pTyri062) 11175kDad)RET
DY B EFRENIEEL, Tyrl062iLSheRas
e OMREMRV O TWS. Ihb
DI L5 T, ALSOEH— 2 — 2 Hikx
IR T3NS, ZORRIALSTD
DUBIEY 7V FIVBGEI N T WA T L2 RIR
LTWwaH, JUvBLEMOBREE TORTE.
EE =2 - Bt L OB LhS R0 R
TdHhbH. Fiz, ALSTIIGDNFOHBUIHREL 5
BETHENLTED, EHoa—arElE AR
i res cued B H FCRETD L 27+ UIEEH A
WTWhEEZLLNA.

E. 55
GDNFEFER I HEN 23 FAS Mz nL 7.
ALSOOZEMER) — o — 11 I HGDNFZRFED
mRNA, BB, ) YBIEEAOEANALN
AROGBHRSHrSEELHREF A OGN



F. MIRRE

1. ER3(FEFk

1) Sobue G, Yamamoto M et al. Expression of
mRNAs for neurotrophins (NGEF, BONF, and NT-3)
and their receptors (p75, Tk, TrkB, and TrkC) in
human peripheral newropathies. Neurochem. Res.
23:821-829,1998.

2) Yamamoto M, Li M et al. Expression of low-
affinity neurotrophin receptor p75 in the peripheral
nervous system of human neuropathies. Acta
Neuropathol. 95:597-604,1998.

3) Yamamoto M, Mitsuma N et al. Expression of
GDNF and GDNFR-oa mRNAs in human peripherat
‘neuropathies. Brain Res. 809:175-181, 1998.

4) Mitsuma N, Yamamoto M et al. Expression of
GDNF receptors (RET and GDNFR-a) mRNAs in
the sp:mal cord of patients with amyotrophic lateral
sclerosis. Brain Res. in press

5) Yamamoto M, Mitsuma N et al. Expression of
GDNF and GDNFR-o mRNAs in muscles of
patients with motor neuron diseases. Neurochem.
Res. in press

2. FEEX
6) Mg, REZ BN
EW BT HGDNF L 'GDNFRF I mRNAsD
. BIoEHAWEY RS, HH#E 1998.5
7) WARILE, #HE : 8- —a
FEBOGHEC BT AGDNFE L 'GDNFEA Ik
mRNAsDFH,. 539 HAMEZ RS, T,
1998. 5

8) IERIERS, WS D | REREREEFCES
\} HZGDNFE & UGDNFRE A (RET, GDNFR-)
mRNASDFH,. HIEEAMELRINE, 5,
1998. 5



