2o

Sleep Symposium in Kansai (SSK)

* &
Sleep Symposium in Kansai (SSK) #ii#iEH<S
® &
NPO;Z A Osaka Sleep Health Network

Endorsed by
Wor Id Association of Sleep Medicine



' B

EREHFER EREERBE V2 — to4—K I HF

CORE, MERICETOHROMEBIZBEAL TE, WAWARESPHIREMHAITE TV ET
B, EoTLHFEBOEMENRELHREICH L THRANIEDY EF2L ZAETHESTELY, AKX
OEMABFIZBE LI TORV AN TEE o TWEY, 22T, IRV L ONEIRESICEE T
DHRBFHOMLIIOWTHEE TE BRI DL L LIz, IBIRFRE B L OCMEIREREIHE
DR EBRELXEY | AARDIERFAERLCEROSEZORE LWERMIZEKT S22 L2 HME LT,
Sleep Symposium in Kansai (SSK) Z %37 L. 20084F 1421 F i, T [ 28 B AR I 0 OF: 08 i 1% I
DFEBS 1 2T —<L LT, E—EOES LBV LE L,

IOV, F_[BISSKEZ2006FE11H3IA, MAKSMHIZTHM T 21X R’E/A D | Restless legs
syndrome (RLS) OHMFRAHEE T#H D Wayne Hening, Richard Allen ifit%Bx45L L4
1z, BEIR & ZoBEEREBIZOVWTEmMICTI Y HLLERH HEFMRBOBESEHGTE L, MER
EFEOBMILBLLAZIEZHILICBRT IR LRI LERI-TWET,

7238, http://www. csr—jp. com/rem/ {ZSSKO T =74 A4 2B LTEBYETOT, b8 T
TEW g EEW T,

SSKHiBIER R
a&mkt ElRRR R HF
Rt ERRAHER AR Al B
SFERNAERERHRE B3R il
EBEENAER EBREMEXRBEEV2—- Uk it BEF
KBEKE FELOICHOREFREUI— HR B/t BF¥
REREEFR BEERtVY— HE #0O xTF
#REMNKE REHSELRE @EAR) BRER B AT
RREMEHKE SEEMHNIEWHRAT BER A%
KEFCCA0ORELE LY — SERR FLAREKERE =t ER
EiIffR#FEtC 49— ROERE ER W ¥

% # (50BIE)

FLILyYHxAEt JNNTARI7—IHARH
BXehith AT AN 7L - LAY AKX
BLAANNRTFTOr VB RRE 79585477y o BEAR
wAT7—IHRAEH SEVILI7F—HRARH

BASHEBE




% 2@ Sleep Symposium in Kansai (SSK)

16:20-15:

@E ﬁﬂEﬂI;Mﬁ%#ﬁ &%(#?Wﬂ)%ﬁﬁ ﬁ |17

—_— Eg zjz —
B R pA=0 AW N |
13:30-13:40 | We | come MERAHR: BRMEAB L S~ v 5K I EF
13:40-14:00 V T

1. REMEEERITEIREIELEWLEFOPSGIZEAY S h 1-4E R MK —SREDA— 1 45)
KAIERE SR ¥ —1)  KINEAHKEE2)
ARG T W OARM 1) BEED T MRES2) 1KkFEIL2) e RK=E951)

2. DALICTARMMDIZOSASE ZHEh. CPAPTAIZ & U IBEEAEBRICHEL 14
P78 S rp R P B L) BVESTE 2298 e 0 SR 48 P FE2)
WD PR 1) TNEERD A s 2)
3.ﬁﬁﬁﬁr-El?ét%i%htmauzA@m%$o1ﬂ
BRER Y MEIRKEEE > ¥ —1) MRNER)  HI%E3)
#OATTD 2) M@ 3

4. LRAFLALY T XEBRFEICLSFREZF - -2BMEERD 145
WD EMNEE RN WA RL2)  BEERPIE L o Y —3)
FEFIRD 3 BEXAELD 3 MRS F2) 3) AFENED D)

S.bZFDZbJozﬁﬁﬁ %ﬂéhtu&umRmeﬁl—
TELDOIIADN @R E ¥ —  BREEIMN S AT P
HUED N KT 105 R SE R B e o IR BB R RR PSR o 2 —2)

BRE D) EEARD LN 72) {r?t_h‘é‘{l)

6. BIRMMED. TRAGEEER, BHGA 71 7HRMANEORE L FHIZRIETHE
R QBB D REATED) T4 A VRAR L C 2 — 7 4 7 T HPRIT)
ML $AZDE2) BRI

15:40-15:

50

coffee break

15:50-16:

20

chair WASM At- Iarge Asia: Nana Tachibana

The epidemiology and genetics of the Restless Legs Syndrome (RLS)
UMDNJ-RW Johnson Medical School, New Brunswick, NJ, USA

Wayne Hening, MD, PhD

16:20-16:50 | |ron in pathogenesis of RLS (The Blology of leD
Department of Neurology, Johns Hopkins School of Medicine
_ Richard P Allen, PhD, DABSM
16:50-17:00 | Closing remark ﬁ:é::lt*i*“{%llﬁrﬁ alll!s%ﬁ v JIT |
17:30-19:30 | Get Together Party (&) FHXEfE 2118=




2@ Sleep Symposium in Kansai (SSK}

REMEZEIR ITBYREERE L B EH DPSGIZER 5 h 1= R BRRK —SREDA— 1 451

;.E ﬁ A case of specific electroencephalogram -SREDA- recognized in PSG of a patient with REM
sleep behavior disorder
AKHIERBEE 2 —1)  KBEBAWR2)

Ota Memorial Sleep Disorders Centerl) Ota General Hospital2)

P AAWIED) BFRAG D MHED TRICKE) WREED) firk=%H1)

Tomoko Yagil) Yuko Noguchil) Hiromi Sekil) Shintaro Chiba2)

Yoshihiro Yamashiro2) Mitsuo Sasakil)

SREDA (subclinical rhythmic electroencephalographic discharge of adults) ZTAMAF
ERORENR I —VIT—REMUT 100, CORICEBRERZHFLLGLVONFHRTH L. FRHOL
RN - THIMNBERABEIZOVWVTREFALGHRAREESATINS, SEREMERTEHREE
(RBD) 28 L NZWH D -HIZRBEEIREAR ) 'S5 J8RE (Polysomnography:PSG) 24T -1-BEIZHL\T
SREDAMSEBS b f-1-HHET %,
<EFI>62m%. ., RHOTBHREFEHRE L TER. BREEIL, FEENA. SiEME, 3FA
Nho, BEDHSTHITEZRDIRLZBELTVS, FONBEIRAETEATVVENAREIREAT
WLy, BREPOXELUUEZAELREICERBEShTVWS, TEYV—FIEB2 3EBHTLS,
ERESERER, HMEXESCEMNALEY, FTEAHLER>TUWEY VWS TBIZEESND, FORIC
HEMNTERY, RY I LBEETHEET>Y., FLWTHEHESDTFRYLEIENHS, CO1E
TCDESHERETINBLELTLS,
<PSGH#ER > {MEIRMERN=285.5min, RERRZHEE=69. 1% REAR;¥HF=231.5min, REMi&EF=123min,
%stagel1=20. 9%, %stage2=46.8%, %SWS=20.2%, %stageREM=12.1%,

Ar1=22.1/hr, AHI=5.5/hr, #Z{ESp02{E=95% PLMI=0/hrTH o1, RBITHIXBERIhLHh o1,
REMREIR P DER o M R IFMEDA F A/ HFERBHLERRZEO oL o3 0D, BHHEE
FIIEH SN TV, SREDAIEE T —EE OREMERIEIICH LD U DERITEAHE L F=, 4-5Hz
DILBHB BRI 0 BMALFEE (C3-A2, C4-A1, 01-A2, 02-Al)IZ#HORBH NI, RICERAREE
BoRRBEETIREIC, RBLFEHOSREDANEA Lz, aRBI~DSREDADBAIZRIENISH Y.
B+ ~8o L BERREHRAaTH o=,

<EEES>KEHN-H 1T BSREDAIL, RN SREABHELAULELTHRICBHOA TV, SEIE
RBDO) R#47E) & SREDA & DBSEILER 5 M Tah o 1= £ O DOREMEIREFICESH b h - RIZBERERMI o 1=,



2@ Sleep Symposium in Kansai (SSK)

DFALRIZCTARMBRIZOSASEZHiah, CPAPEAIZK YL #EEMNFRIC
W O wELE1H

! Effective CPAP treatment on heart failure in an 0SAS patient

BT Rt PR D) BETE UL e G B AR 9 B 2)
st wIEECCD JIMEERRD AT %2)

Takamoto Wadal) Naoko Tachibanal) Taketo Kawanishil) Katsuhisa Isi-i2)

mO&

40251, 20054 A& Y HIER T IRERE., EEK. BREBHRODILS5(1CE o7z, 2005554

BLYFREBEOIBRELZRS., thiRICTHRLEZHENTIOSA FRAEFRERE S LER
H92005F7ASHLURRBRARARE G-z, ARBRBLY 5o E GHHO S oM. Mk
R, EAGMIKEZRY. FLEEBLI I —RICTUEAMICEERNET. EEHRKERD.
SomELTLeEBHM Iz, ARRBL Y. DFLOREBE. FLM\EEL LT, MAH. RAH
OBFEEEMELI-ARERAKE, AR, 2AFTOERL L TE, OFE. MAKOBELZa Y bO
—ILBHIIZTARB. B-blockerDirE . fR/KGIMR, FRLIEHERO--OICEREHRIBEHET L.
TORBBLY NS, BRBOTO—FHEFFESICRBCOBIEICHEERMEED-HARB, B-
blocker #1483 5 LERRAEKIFKR. BHTH Y. ERLEEICEKES UM o1,
DFEOREE L TIE, B0 KRE, OHK, BRE. BHEES. HREDGE O SAEX
Sh. DEHYUFTS574—. BBRER. MEBAESRET LI LERLAMAIBOAT. BR
BISDBERZERET, DHMRIEXEZRESE. DHBEROX/NTE. MEOKREEE EEHICNE
ZHIhf=, TO&, FRENHTHRRNBRZHRESLLZN, BBEOREEMS. TLWUELKE
L EEFENHY. BREBABIAELY ARBEABAI UYL L, WOEPEDOREEDE
FREEM 50SASZE&EH M. pulse oxymetry. PSGEIETT. EAEOSASL M & h, CPAPEAL L ST =,
CPAPEIA# ., HKERIFRICHEZRD. BMICTHORETELLSITH o=, EEBELY F
Fr. BEBOLIa-RELOFEBEALC. DBEELEBRICHELL.

—BTPERTIIEHBERLE LTOMBEERHMIC, OSASOEAHEBAEREINDBNH B, 0SAS
FREEORED) RV ELFR2BEBESATULEIN, FOMDLBEEORERFELTEE
BICEEGERLEAIAOND, Tz, KEFOKRICOSASOBEY 4 4%, BREELOBEF LR
EIRECER, DTL2PZTOMOBEBBEBLOSASOSHMIZES LTI, FEBEBOAERLL
THLEHEULHNRH D LEMNRBEEII S,



% 2@ Sleep Symposium in Kansai (SSK)

ﬁﬁﬁ RBBIEICERT S LEAONTHA ) XLERKED 15 _'
3 B - - O e

Circadian rhythm sleep disorder in a patient with photosensitive dermatitis
SREFKY HEREHE Y1) BN ENHE3)
' Sleep Disorders Centerl), Departments of NeurologyZ2) and Dermatology3),
;ﬁ - Kanazawa Medical lfnivcrsitrywﬁﬁwﬁ .

Ariyuki Horil) 2) Hiroshi Tanabe3)

RINRHESD 158, XFaKkE. UREEOMALVWIELERATE. MRERFLIVRREZON
BEETHACEICREEXRINTULVES, 1 2B ENSEERBOCIEAR#LGY . KICASTHA
BT 30EFFABEICHELZENLIELIETH 1. ZOEOHIRIIREELNT. BREARSLETH
FYHETTHLRO-TWNSALEHof-. 2006%F48 (15 &Y. KEOBKICAZL., BRE
FEMNEESEM, HEHEETEY FTIEEELTRESIZLATELRVHICBEICEZIL., £,
MEMBETHESNM®, FAOBREDKFSIBEIATHIRIOALLT, RBRPTHE-TL
EF5C &0 BB, 200658 ARRENKE BREZt U222 L. BEIDRRALY
HRBEEE BOhSERNHY ., BEONHTRENESRT S0, B BERERITTU, BK
BIFFEAELECEAEL . BHRAELEROFTLEBTT Y bOPTRAIL TV . REREF
BNEmMETHA Z EUNFRIRE LIFHL. —RBHFRR, G165 cm,. KES53kg. L
. SRABBLVENITKBAOAROERHY. WAICHTIRIEBIFEETHSHS. UWBIZH L TIEE
SBEHMEET S BRBIICHLHAREEEZREDLVA, POFAE~NOERFENEL. MEEHRE
[CREEEN. RE. BBYMILREED. ARBBENREZBROREPTHS. IAMOERAEL
actigraphiz & ZEEEREER ) XLDRE TIL. AKKROAROEN. BhOEFHOEERALIELIER
Hont=. 1"OA#DpolysomnogranTlE, ARBH#IEZHHH DD, BEIRFT 1. 3IIstage3 B LU 4 M
SH A RERITAEICHDNT. LAL. REN-NREM cyclelERIE LA =< . ERIRBEDEEHURH
Eht-. FHMEARBOHAELERY XLIZOVWTRREREPTHD.

AL, MRS SBEFYRCATTARRBICLERE - METOIRBEKZR., BAREZET
B &Ik YZeitgeber AF+5 &k Y. BE—HE) XLICHEZEL BRSNS LIAL. A
RREENAHLICEIIDLLT. BEOERKBZICERL &S ET5FEMATLERBICHORYKRNTS
Y, ERERICEEL2OERNEL>TWITHENELHS. BESLURBRE. RE~DRYPEREH
CERTH1-0, BEGEEPDE L-EFREICMA., EMRESIULRBREZHALIARER
WL ATHD.



# 2@ Sleep Symposium in Kansai (SSK)

_ L2 FUXlx/?Z’E{liﬁl J:éTBEﬁEH’-otéﬂEﬁfﬁﬁo) {51]
mopg | ST T T T T T

Generallzed epllepsy vnth Insornnla due to restless legs syndrome: A case report

] WaSERRIBE BRI ERNRE2)  ERIRESRE Y —3)
Departments of Neurologyl) and Otorhinolaryngology2) , Sleep Medical Centerd) |
" & d i ( S ita
;ﬁ % 7 Rakuwakai Otowa llospital

THEEWRD 3 HENRED 3) Imm}: 2) 3)  AHED B)
Kiyohide Usamil) 3) Mitsuo Kodamal) 3) Tacko Kusumi2) 3) Tohru Kimural) 3)

SHBEOBREOHNIRELE TADLAREOBREENHY . REM Srestless legs syndrome (RLS) &
ZHL, £, ERICTHROZEEDHRON-1-OPSCEMHEITL T, FOPSCRBETAREREIZED
limb movements(LMs) SR > t-—ERE/ET 5.

fEFIE. HE170cm, FETSke TEFRTORELHIZHEEOBROBEUTH D, BREDEIDA
RE#ESSH -7, BEEOEBRETEIMRNZIL, BREEL-BEOBRELS RO THED
MAEEZEAL L THELUELORBFRZHRES Y., BEEOFEFTEICHES L TLWSDTIIRLWNEER
PhdlebHot-, 20RTERHERERES TAMAREZMHEL. Lk, HEREDLDHYUROK
BNEERE LIz, BWITHE-T, TR, TALAREOREDHLURNEERZEZ L, FEEZER
By 5&. BAOERKMIES, SHET, EFLFRAUTI—SLHEDH T A oRT7LI—-ILDERE
BRENHY. F-ARBORLS, REFICRENSBEEIN:-TROREEHOFEENEOLNIT-, &
BMRITIHFE T NERRIIT . TADARER, REEK. BURFTEM S, FHRMESERRES
LEHENTz, PSGEMITLIL A, ART2ETIMSAZHL., DR ERICK 23 BB TTER
EBHAROh, BEMFIIERL TLV -, #3709 # 5 htzstage WCOMPBREHBRTIL, 0. 58kE
DINNZFE L. PLND A X2 b #/PLMFE#L2006 F DWASMD E 4 T18222/36. 0, 0. 5B KR FDLNsE S
EEAMBOEETII/46.9THY . [REFOTHRENMREE] LTLEIHIRERELNHD

LBbht-, ABRZOERER M5 LEOEBEOBEIZKEAMBAEAS <. AHIXS. 0TPLNE DA -
fzo BEREOBEANR. BEFEOTR, HEOTHENZSHL-TE. FIETHEYT S TANA
RIEFEZ. MEICEDIETHRE, RU. RTANMAVE. RIN—F LY UREONSTEREICARS
ToTW3,

FEFE. FREREDQARICELTEBEENSELERLBRELTERICIBRET I LHNEETHSHC
EEHZTL D LERIZ. sleep onsetE THLMsDFREIZBET AHARICT—REHLCIDTIEHE LM
ERBbnt,



#8218 Sleep Symposium in Kansai (SSK)

LAFLRLY T XEGRB—BMSATWEWVNRFEDORE—

®oE | s o T
Restless legs syndrome (RLS) -unrecognized cause for insomnia and irritability in children
FELOZ AN 2 —  RBIEE S TR D
AR RS K FBEE B RIHHR S KBRS Rt ¥ —2)
Department of Mental Health and Environmental Effects Research,

;’ﬁ % Osaka University Graduate School of Medicinel)

Human Brain Research Center, Kvoto University Graduate School of Medicine2)

LREFT) WAAED IEE T-2) HahfEr1)
Tkuko Mohril) Kumi Nishimural) Naoko Tachibana2) Masako Taniikel)

BEELAMLAL Y T XEGEHERLY) EFRADOTEORAEL L TRRICBESIADDH A, F&E
HIZBHAFREOREAE LTEELABERTETDICRB SR TR LEREA LY, E4E4HOMN
IRRLS#RER L =D THET 5,

[(FEM1] 6RBR. T, BHFENHEIL. 2XRICLHRE., B. BTN [LAXLXT 3]
LFA. BRBPOREE>TWADEKR—LETH THE, EREIHHICAD LV EC LS. B
ETCMHEHOET. NERMEEMZRO-, HFWFETIXEKIBEL T, PramipexoleR EIZTAR
NRAL=XIZHEY, 1543 TBIBLRAIHEL -,

[EF2] 6mKR, i, [RB. . HEHEMTDOOATNS] LHFAS-HEMNRE. Tr
BRIZEMIZUOELC. BICEBRL, BITFREBAESToTEE5 53 LB > TV, RETIIMF
JI)FUOOEEERS. BOKFOREE LUCHRAELWVEEY XAIZTSHE5HEHALIZES
5. ERITHE,

[(EH3] 4BBR, 2EBBIVBICHEICASZEVECLLIBROTREEZHRAS. SEEHNGIERE
DEOMIZ [ERABVTVBZRLE] K95, LRB. BL20RBRT— K. ABKOROTFHRRE
BH-o1-. BETIOFIVFoOETZEH-, BOKKORE TERETHE LT
[EMA4]4BER, O BAIALHAICITNE L [BALICeHIZeTH] EHRALLE, &5
LBRRT D, DRBRORLAHOERZ 1 FHHSRASLARELE. RETEIOAFIzVFUOE
T#EHT1-. BOHHFOBRETERITHEK.

[£2] RLS (Z/MREICRET I3, THE. ABEHORE2ZLBAICENT HLENS
BHEETHD. 4EPlELOFIVFUOOBTERL. HFEI3FANTH . 1HITEE
BT, REVDICEAEZVEWVWSRENSH 2BMAECKESE. TOLHERETE TEHDP D THRELS
BTV =EEX SNf-H, pramipexole RE2HBMTRAL—XICARTZSL5124Y, BHD
FHEE EE LT, RLSORERFEIIRETHTH I, BREROMBEREB LT F— oo
BOBEETAEZONATLS, SECACOMEREDEFATF—NAIUoAERKBHORELLD
ICERNEDESIZEEL TV M EMBLTVBENH D,



% 26 Sleep Symposium in Kansai (SSK)

BRMHEY . FRAUGETER, BRGA T« 7HEMIANMNRORE L THIC
RIFTER

Effects of sleep loss. daily life irregularity and/or excessive media exposure on child

HOE

development and behavior

| HAUE A RERISEE D) WMERKE2) FA A UHREH Y o —TF 4 TR
Dept. Pediatrics, Tokvo Kita Shakai Hoken lHospitall) Seitoku University2)
Beauty Care Research Laboratories, Research & Department Headquarters,
ﬁ % .LION Corporation3)
LD SRR D &) BIREES)

Jun Kohyamal) Miyuki Suzuki 2) Atsushi Yokomaku 3) ‘

FLHIZ: BE, BERTIEIEIOGLURICHREKT 2IBRDEIEMNBEBITINVS. BHRICKD LY
ROEBOERL. RIBLUBOTVREBEEZHLATINDG] TEEW5, REKRZDENLER
FzELEE N, COLSTRRWMNEDREICEZLRENBISNT NS, SEIZEEYT HE
BlEABRBRERTT D,
fEG) : 30 ADBR, EEREFEFTA LG, ARFEFICHEL <. 164 A TEBLIMN BT
BRI BEMS DA ED®RIHE, 1R65 ARICHEEBEGZ N EORENH D, BERBETRIIAS
B BIREAOBRASALHEL. EROHIHBEHME, ZBXLL, ARIT—BESH. 3 I
B EfIcA”N 5. BRETIEL & LTWVEL, BREKRFZ., BERBZIE—FEET. LEMBOMEK
(TFRT28F. BRI, TLEPLPETAARIFET, BE—BAPRTLEDHIZETHHT, REFMEOT
LERBEREITHISRM, A7 7EMOHBERAUVELNEFTEBEEL, 17 ARBEBEREA
L. B2Q/—TLEZRRE., RIZRAUNIC0BMKIFERE L >f-. TOREODEE. HAX
FILIFREIZRE, 3n ARICIEIBIEFEZEL. R EOMHY L|BHIZL > 1=,
EAREHTAVNFED  ZAKREET ORROMERED1HA) L4F) XL, BETHEOM
HEESHMR2N2BTRET L=, BBEA=ZABEHUT S, BoXHE T REY LHEY TEERMMSD L
otz BEK - MERZIOREREN . SHBLULESH DR (BEREY XLTER) 1UEEY. ®
SIIVALEER LY SHEY TERERMA LGN, ZARERTLEI > RIZBEREY X4
FEEMBDIZ23R., YALEEHISBLPICISA T, HEPMICIE. BERERY XLNTEEL.
ERTHAIEEICHR, ZABERM CEMATELRERMNS. MEFTE o1z, MBTEITI2ATRE.
SHIBEN=ZAMER CENTELD >, DEYEABERHTAH 5123880358 CRIETHA
Roht:. METHERELLLF19LMNY XLTEET, COFNE (19/42) ZBETBHOLE, -
EROGTOY XLTERDOFE (15/180) LY 3B\ M oT=,

CBCLUMNRODITERIF = v U ) A M) IZ K HIRET - 4-65% TRAKREFZIA21 B LARTORAIR LT IR6TE AFD) . W
REFZIASEVRE - TRAIEEIR684 BF) OBFHIC2EMOMEIR B 35 &£ CBOLE RER/4- 18D RH &1k
Bl CBLTHBRRFETHLOBENE N E SN D, BRIFABRICLLLEANEL >z, F2TL
HREZE. K - RRKREEZ & TR, BEFMTERN LR, BRBEBTIBAZEIEN 12
M. REER - MERBFZIASE LS & UBLERBSZIOTRAILHIL, HEISHBEATH 1=,

BHYIT: FRAUNGEFBRITPRICEZ LI GVEEERIETARENDH D,

_7_



#H 2[E Sieep Symposium in Kansai (SSK)

The epidemiology and genetics of the Restless Legs
. Syndrome (RLS)
WABE Wayne Hening, MD, PhD

UMDNJ-RW Johnson Medical School, New Brunswick, NJ, USA

!

Introduction: The goal of this talk is twofold, first, to cover the history of epidemiological studies in
RLS., which have played a major role in the development of medical knowledge about and interest in RLS and,
second, to review the recent developments in the genetic epidemiology of RLS and their implications for the
causation of RLS.

Epidemiology: There was |ittle speculation at all about the prevalence of RLS before the middle of the
20th century: RLS was considered, if considered at all, one of the oddities of medicine. Allison (1) first
suggested that RLS might be a common disorder, while Ekbom (2) first gave a figure to this: 5% of
undiagnosed clinic patients. Ekbom's rich clinical picture led to several epidemiological studies, but most
were not methodological ly rigorous. Several developments ushered in the modern age of epidemiology. First,
were some population surveys that suggested that RLS may be a common disorder (3, 4). Second, was the
development of diagnostic standards that provided a basis for more exact diagnostic questionnaires (5, 6).
On this basis, a series of studies in Western countries found that approximately 7 to 10% of the population
suffer from RLS (7-9). A more recent development is the evolution of diagnostic instruments that allow for
more accurate diagnosis: a single question screener, a subject completed questionnaire, and a structured
diagnostic interview. A major issue is the relation of RLS to variocus conditions that are considered likely
causes of RLS, such as iron deficiency, pregnancy, neuropathy, rheumatologic conditions, and renal failure.
A second issue is the frequency of RLS in non-Western populations including Asian and African. The results
in these studies are so divergent {(compare RLS <1% in Singapore (10) vs. 12% in Korea (11)) and cultural
and medical access issues so important that it is difficult to decide whether RLS does show a greater
predilection for Western populations.

Genetic epidemiology: Interest in RLS genetics began with the discovery of families with many affected
individuals and the finding that the majority of RLS patients were aware of affected relatives (12-14). The
presence of anticipation (15) suggested that RLS might be a disease of tandem repeats, but this has been
excluded (16, 17). Large pedigrees raised a question of whether there might be a major dominant gene and
this was also supported by segregation analysis which found major gene models most parsimonious (17. 18).
Age of onset was also found to be under both genetic and environmental control (18). After more than a
decade of exploration, the first region suggesting genetic susceptibility was reported in Quebec (RLS1-12q
(19)), followed by two more regions (RLS-2; 14q (20), Italy:. and RLS-3, 9p (21), USA). All have received
some confirmation, but none have vielded an affected gene. More recently, 2 more |inkages were reported:
20p (22) and 29 (23). It is now clear that there are likely to be many contributory genetic factors in RLS.
No single major gene will provide a clear diagnostic test. Various candidate genes, such as those related
to dopamine, iron, or opiate pathways have been examined, some near the susceptibility loci, with one
minimal finding: in Quebec, women with the fast metabolizing version of MAO-A have a greater risk for RLS
(24).
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Conclusion: Realization of the high frequency of RLS in Western countries has led to a greater medical
and pharmaceutical interest in RLS, which has much advanced the study and medical science of RLS. However,
there are many unanswered questions about RLS in different populations and the nature of risk factors. The
genetic results to date indicate that RLS is a complex disease, one in which many genetic factors as well
as key envirormental factors are important in determining both the presence of RLS and its severity. It is
a current hope that a gene will be found which can indicate a |ikely pathway through which the disorder
develops. Given the high level of interest in this field, it is likely that many more pieces of the puzzle
will be uncovered in the next decade.
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It is often stated that we do not know the underlying cause of RLS. But that is no longer entirely true.
We know more about the biological basis of RLS than we do about many other common neurological /psychiatric
disorders including depression, schizophrenia, and even essential tremor. The problem in understanding the
biological features of RLS lies largely in an attempt to see it terms of a specific neuro—anatomical
abnormality rather than in terms of a disease process affecting neurological functioning. As we will see in
the following considerations the first approach leads to conflicting and confusing results generally
leading to a limited view of the disorder. The disease process approach provides some a more general view
and a way forward to evaluate the biology of RLS using animal models.

Experimental and clinical indications of RLS pathology

There are several clinical aspects that give us a picture of the biology of RLS. These include the
following: pharmacological responses (particularly to levodopa and dopamine antagenists), CSF studies,
Hormonal studies, secondary causes of RLS, envirommental conditions that alter risk of RLS (eg. SES.
pregnancy), symptomcharacteristicsof RLS (circadian pattern, rest induced, relation to alertness — producing
alertness despite sleep loss), Genetic factors, population risk factors (female gender), electrophysiological
and imaging studies (includes increased cortical and spinal excitability and indications for diffuse
neurcpathology that is mostly supra-spinal). The time |imits require that for this course we emphasize 5 of
these: pharmacological responses, GSF studies, Hormonal studies, brain imaging and secondary causes of RLS.

Pharmacological Responses

Since Dr. Akpinar's serendipitous discovery of L-dopa treatment for RLS several studies have documented
the marked efficacy of L-dopa and dopamine agonists for the treatment of RLS. Dopamine antagonists have
been reported clinically to exacerbate RLS symptoms in patients treated with dopamine agonists. The one
clinical trial of a dopamine antagonist given to untreated RLS patients, however, engendered the motor sign
of RLS (periodic limb movements while awake) without the sensory symptoms of an urge to move the legs.
Nonetheless the strong treatment effects have led to the generally held view that RLS involves an
abnormal ity of the dopaminergic system Considerable effort and thought has been given to determining the
location and nature of that abnormality.

Evaluation of Dopaminergic abnormalities

CSF studies have been done by 2 separate laboratories both initially reporting no abnormalities in the
metabolites of Dopamine or Serotonin nor in associated proteins. Two unexpected findings have recently
demonstrated both a circadian increase in tetrahydrobiopterin (BH4) in the morning compared to the night
CSF and also an increase in 3-O-mehtyldopa. An abstract at MDS meeting notes this increase has been
documented in two separate CSF studies. These puzzling findings may indicate pathologically increased
dopamine production in RLS, contrary to our initial expectations from the dopaminergic treatment of reduced
dopamine production.
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Hormonal studies of prolactin release in response to |-dopa is less for RLS patients than controls during

the night but not the daytime. These impressive results unfortunately are not technically statistically
significant once corrected for multiple tests or when area under the curve is calculated. Nonetheless,
these results suggest differences in post-synaptic response to dopamine in the tuberoinfundibular system in
RLS.

Brain imaging studies of the dopamine system have produced totally inconsistent results for the striatum
ranging from decreased binding to no differences and even in one recent study increased binding. The
failure to have any replication of results between studies raises concerns about the validity of these
results.

Theoretical considerations: Cne recent pain study indicated increased pain sensitivity for pinprick in
RLS patients without increased sensitivity to light touch. This corbined with the conmon report of pain has
indicated abnormalities of the nociceptive system in RLS. This system involves a small set of loosely
associated dopaminergic cells located in the brainstem referred to as the A1l cells. They send processes
the entire length of the spinal colum. The abnormal flexor reflex studies indicating spinal excitability
have also been viewed as indicating abnormal functioning of the A11 system But to date there have been no
data supporting this view
Summary: dopaminergic abnormalities despite their appeal have essentially not been documented in RLS. If
present they appear not to be localized to one dopaminergic system but rather affects several if not most

dopaminergic systeims.

Genetics of RLS

Although recent studies have indicated genetic |inkages on several chramosomes none of these have provided
any useful information regarding the pathology of RLS nor any indication of a specific genetic abnormality.
Secondary RLS: There are only 4 clearly established secondary causes of RLS: end-stage renal disease,
pregnancy, iron-deficiency and gastric surgery. Neither neuropathy nor diabetes have been conclusively
shown to produce RLS. An evaluation of the known secondary causes of RLS indicates they all involve
problems with iron insufficiency suggesting that may be a major cause of RLS.

Iron abnormalities in RLS:

Unlike the dopaminergic studies of RLS those looking at iron insufficiency have produced consistent
results. Two independent CSF studies have shown decreased ferritin and increased transferrin consistent
with brain iron deficiency. Two independent brain imaging studies using different techniques have both
reported reduced iron content in the substantia nigra of RLS patients. Finally autopsy studies of RLS
brains have found reduced H-ferritin, transferrin and iron in both the substantia nigra and putamen. At
this point there can be little doubt that RLS involves an abnormality of iron metabolism Moreover recent
IV iron studies have demonstrated effective treatment for RLS even for patients with normal systemic iron.
It appears that at least some of RLS results from a pervasive abnormality of iron metabolism.

iron insufficiency model of RLS:

The iron metabolic disorder producing RLS is consistent with the multiple aspects of RLS involving
multiple dopamine systems, but also possibly other neurotransmitter systems such as histamine. The iron
deficiency indicates a treatment target but also an animal and cell model of the disorder. An evaluation of
iron-deficient animals indicates a increased dopamine production combined with decreased D2 receptors
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and a decrease in THY1 which serves to stabilize receptor function on the synapse. Thus the iron deficiency
produces a hypo-functional dopamine synapse. In that situation the circadian release of dopamine should
show a much greater circadian amplitude with these exaggerated relative changes possibly related to the
circadian pattern of the symptams.

Conclusion:

It now appears that at least early-onset RLS, the primary genetic form of the disorder, results largely
from an abnormality of iron metabolism producing brain iron insufficiencies affecting not one but several
aspects of neurological function including several neurotransmitter systems. This provides us with both
cellular and animal models of RLS and an understanding of at least cne major part of the biology of RLS. In
particular this approach confirms part of the RLS pathology involves a dopaminergic pathology involving
disruption of synaptic function. This disruption may produce varying effects on the dopamine system
depending on circadian and environmental demands and the severity of the disorder.
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