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‘ddLO3ORO

3Gmdgrgdol >J@aomds

Godemiommobo — Bebhbol  39bwgdol dmdAzmas sbosbgdos,
o godmobs@nds dom  anobolBo. Lmdsgado  jabomgsbo  Lobdgds,
psobenmgdom  Lhygamoli Yobol 40%-1 Jgoagbl. ggbogdol erobobo
30m009%>  A@sgdol —  jgbmgdty  3oGEsdodo  @abosbgdol, oo
0dgdools ob gomadodgol Tgwgasw, sb gmggerageo §sgdol aotmgdy —
SGoF®ogdgemo  Gsdwmdomanobo.  @sopmdomaoboll ©@mb  bogds
Lot gogmgdol  podmggge >  greOgedoes  jmd3mbybdgdo bgogds
30O jgemomgdo  Lobbedo (Bywaters, Better 0S). @odpmdomgnotol
VIR gadE goms®gds gabmol guégogdols 9393905, Golisg dmdyggoe
GO ggemotgoso  Lobbarols  dogyemmdbols  Jgdongds, 30239600
obgaotgdygmo  modgdenoli  Igo35  ggda@olimds  (mdg) o bhbgo
astmygengdgdo  (Bywaters, Rebinstein, Grossman RA, Hamilton RW).
@odmdommobol  odlbo o aobgomsdgdol  8)Jobobda Jo@mggemom
Bywaters and Beall-ol  joenobogy@®  sggodggdgodes  dmbligbgdygeo
grmbpmbols Pod@Adgol AML Agmeg bmgmom mdol 3gGomeBo, Ao
Jeobogndae  Jg9elgdgere s sofg@omro  oym  3®o3  Lobp@Emdols
LobgmTmegdom. Gedmdommobe do@omoes  gomodegds 39bmgdhy
GMogdols 3oMAs3odo  wobosbgdol  Ygogaow  —  {Asgdgeo
Baoadongmobo ob gmggmageto @isgdol 20693y — sHsGeogdgmmo
@admdommobo.  dmem  Fargddo  @sdwmdomanotbols  dgdmbgggome
boroly 360d3bgmmgobo §gbwgbzos g0badbgds. sbig dogomoms, 5d0-
do 2 000 Fgeol Godemommobols woshgomgdom  38.000 Ygdobgggo
>0 g6 9b, Amdgmospob posbgnmgdom 30% mo® e gdol
olggbjaoom w@slmegdos (Hapanen E, Molitoris). G sopmiommabols



q3900bg bBod dobygdbl 35T sbosbgds Foddmopygbl, Gmdgerog
gomo@pgds  Lbggerby  8dody  Laghgool  bobaddemogoe  bgfmemob
gogpoe  (bobp®ddenogo  bgFoaoli Lobp@mdo—tkdl).  sBoG@ogdygma
Modmdommobols aobgomamgools dobgbgdo Ygboademems ogmb
Le3m@em b, JMIsAmbgd  dpamdadgmdodo  Iymgo  swosdosbols
Lbggerols Jopod Logsbby Foerol dgegase —  3mbogogio byfmmmols
Lob@mdo (3HL), gobojgeo powadsdgs (Armstrong R, Warren), Gmame
wobdtmgangdbs o  L3mdELAYbgdTo,  olggy  woogowgdger o
goboggdor  @oliylBadger 3065880, wotolgeiyddo  Lodbgo®o
dmdbopygdol, Tgdmbols wo JsATgdol wHML, 3930L Fgdwyy. ododgols
@admdomgobo  sobodbgds aoboba@dernggdaemo  3mbggmlingdols
B985 (BadSbyLo, gomgdda®o  LESGHYLO), obodg®o  LH>HYLol
EAOML. 5OsGOSInmo @sdpmdommobo gomotwgds sbggg  gabogdol
Lobbaodo®mgos  mgergbool o6 Jodm3dg@oygbool, odmddmbol  ob
§9dcmgool Ygregase,  2oMygygmo  dgre0s093689d0L o6 GoJlogdo
60g3m0g@gd0lL a53mygbgdol gdpgy. doane babb, Ly gaGo 0bdEgds
0d  dgog0dghBgool  bylbs, Gmdmgdo  oFg9g9b  @sdmmdomenobls.
@odpmdomemabol a0dm8Fgagos Slggg begogtmo  3abgdogaeo
sogogds, sy, 8gdggo@gen  939@dagbBmismogda, bobdodTymmgobo
©>  modoEygho  3ggmals Eodeggagdom  (Isg-oMm@mol  osgemgds),
nobsgmemomma dJom3smogdo (wondgbols jgbmmagabo wob@@megns, j0by-
©gom@sl  bobp®mdo) V3539  bgodmangddoydo  Lobp@mdo (AL
Pelonero, JL. Levenson). sbig3g ogoaolgdosbo Jodgehmg@mdos, dodmmg®dos,
olidg@oomengdo Lobpdmdo (Chang PT, Lin CK, Tsai), 0beygdogdo
o530 gdgd0 o obmgdowo dom3smogdo, bToMow  Msdpmdommobols
Lobp®®dol  aohdsdotmdgdgm goBmams  Dmdobss. aodmidfggs
dobgbmys Boeol, JHembo gaera Seo gmdmenabdoly 3mbby
aobgomamgdygmoa @edpmdommobo 67%-1 swfg3b.  ( Bessa O Jr, Hewitt



SM).  bgdomswbodogemomsb  3odmdpobomy,  bomgma  Robl oy
99003060l G0l Hodpgbsw o SHge@L dmoEogh oGoHMSgI Yo
@odwmdomgrobo s G aebodbyao  Jsmmmmyos  ‘dglisdenms
bgdolidoge  Ladgg@bogrem  L3ganommdsBo  8mdydegy gdedl Tgbgegh.

drgner 30-40 Famol 3obdsgenmdsBo 39bgdcogo  goGogamobdgdobs
s b@oJogto dgwadgdgdol Lodésgengd, AJOm@obdamo sJBgoob
aobBodgosd  doogdgmo  @odmmdomanobols — bdbl-olb  dgdebggggools
3b0Agbgenmgabo bAPs aodmofgos. 1bps smobodbml, ®md LEoJodo
Md0g6gdol @@L dLbggdderol obBGsdo dgztae >egdsGgds 0dsgy
ohggbgdgml  ®dgdol AL, goMogrmdgh, @Gmd  jogmdmomdols
olGmEosdo posbegmmgdom 14 Jogombdy 9gfo  swsdosbo  Lodogdo
Abgeg@gdol  Jubgg@dero  smBembbrs.  3lbgg@denols  GomeEgbmdsls
aobbabrmgdagh  o@s  JodEm  LEodogdo  go@sgerobdols  gdgee
bgdmJdgmgds,  oBodge  obog,  OmI  gbmdgdeb,  dom ‘dmGols
JmldoBangdol, abgools  @o  ULbgs gmdgbogoiogdol  3Fymddowpsh
22dmlgerol  30Hmdgddo obedomgdymmemgol ©AOFgEmo  ©o
> 94300 9M0 Lodgeaobm abdo®gdom 7bAgbggmygmga
3G gdero  bogds. 3Gmamgdol olog S0 gdl, Ao Doy g
LobgmdFonmlb  xobpsigol, ggddmp 3o, 3o0°LEGmGol  Agroiobols
Lob®gds  Fmmdbowgdgmmos swboBbyamo  JGmdmgdol gopakeol;
ogomlsb@olom. gowgyg gomo 36oTbggermgsbo god@dm@o obog oGl
Aol @odmpgbody  SLygere  3o30gbde  gomwamygmae  bogodmgdl
osgrobols ho@omgdals Lbomibenobamgob noogbgdgemo
Jo3ge jogmogdool mogosb sEomgdol dobbom. ymggemogg o0bodbgmmo
Agadegdgemos aobbmGogmeal dbmeme spaommdmogo LodgooEobm
Eobdogdol LolBgdol GoGamgdTo, Go Jowsyg RGO Igdow bEwol;

madomad dahggbgdaub.



adolb Jopqamomos 1988 Farol 09493096130 Lmdbgmdo, Llo@s 3o
dmdbsmo doFoldghs, Gmpabs badadggemm m3ghsiegdol bamsbowm
> OOME0 Ladgeoobm Eobdsdgdols b3mb@oby@mas,
>Mom@pabobgdgmds  bolosnds dbodgbgmrrmgbag 30 oMo
dlbgg@3cnms  @ompgbmds  (Richards NT, Tattersall J).  s>mbodbygen
3Mmdengdathy 0dby gem gl banOmmmamo bogdmsdm@ohem
Lobmgspmgool (ISN) Loddmbogdby, Gmdganoi 1995 Fgeml As@odis
(Renal Disaster Relief Task Force - RDRTF). gmggenogg bgdmmbligbgdeammo
§@0B-bobe@mdob  gg@m  Loggdgmash o MM GoEbsl dmombogls
Lbgopolbgs  L3gosmmdgddo  dmdydogg 3Gmggbombogmms  FbMowsb
(bempowo  3Gmgoamol  godgoon, bgg@mmmmygdo,  @gobodo@memmegdo,
Jodamdpgdo, GHogdogdmmmygdo, s Ubg). 1988 Faoli 7 3990901
dofob ®byggdds Lmdbyodo 6,9 dogro Fgoaobgl @oba®ol Ygomoom.
mBoosE®o dmbs399)000 omwdmms @Mompabmds 26 000-psb S0
000-3g dgraygmdws. 600  3530968Dy  dgAlL  momdydemgdel  A¥g059
q30omolimds  gobygomamps, Mo d76gotiogos  Jgdmposamotbalb
ho@omgdol syiomgdgero 3ommds ogm (Colins AJ Kidney dialysis treatment
for victims of the Armenian earthquake. N Engl J Med 1989;320(19):1291-2).
dnldo@ogndo  dofolidg@ol ‘Agogaoe Jmbggedom  3o3096GgdL  mogol,
aaerd gdimob ob Iieob BHogdgdo smabodbgdmps, Gog >dbjemgdos
s SOHogmades bhl-ob d39@bsgomosl (Pretto EA, Angus DC, Abrams JI,
Shen B, Bissell R, Ruiz Castro VM, et al. An analysis of prehospital mortality in
an earthquake. Disaster Reanimatology Study Group. Prehospital Disaster Med
1994;9(2):107-17.) mog005639 (3bogn 2obos, @md  Jbmeome
SOZ0EMOM0go Lbadgooobm Mqbagabydomn ‘dggdengogmo  oygm
©>b0bgdagm  3o3096Gms oo @ampgbmdol dmgens, (0o bbgo;gobhao
J39469d0@06 wosarobol xayyngdo Lmdbymdo Bogowbgb.



1997 Femols 17 sp30bBmlL 03.0137. Ggaol@@omms jodolidHmegemo
dofobdgs 74 cobytol dgomon o6 gonTo, ool doFoldgds,
daggbol  obpgld@oge ws  JXopdeop  Esbobmgdgm  boYom o
PALEOMAOL Ygrgaore oobyds osbimmgdom 75 000 dgbmds, 40 000
55305605 oopem  bgPombygeno  sbosbgds, 17 000 @oopgds, dowm
odol  639-B0 aobgomotis j@5T-Lobp®mdn  (462-1  psbko@es
osgmabo, Bododws 5 000 Lgshlo). moGg@odndgmoe Imbszgdgdom
LaoJogdo  Mdgaegdgdel oML,  E>bs@smgdgmms  2-5%-do
qomsMpgds JH>B-Lobp@mdo (Better ef al., 1992; Better ef al., 1993; Better
et al, 1997; Vanholder et al, 1999). domaob ssbgrmgdoor 50%
Goerpgds  modgdagdol 33033  9gdetobmdom, dse  50%-b yo
bioGwegds dgdowosgrobon dga@bsgnmds (Ron er al.,, 1984; Vanholder ef
al., 1999).

&®ogdnemo Aodmdomaatbols aobdo@gdalionsh JON>E
@G A0gdgmo Godpmommobol gdmbgggemns 3bodgbgmmgebe b3
>00b0dbgds.  aMoFHGsgdaro @odemomanobol ‘dgdmbggygdo S-xg@
>gde@dgds  AMogdgmo  @somdomaobol dgdmbgggdl (Visweswaran P,
Guntupalli J), @obsi byemo Ygafgem s gmdmamobdol, Godbojmdsbools,
Bo®3mdobool  bEwsd,  Lbgowsbbgs  dgeo odgbdgools  bobp®denogom
dowgdsd ( Lucia Rita Del Vecchio, Deighan CJ, Haapanen E, Partanen J).
>3 Mogdnmo  Gadpmdommobols  geobogyg®o  bodbgoo  bdomow
5@ol3gE09049005, GG 3d>MygggeFomse >60gmgdl dob sdmEbmdal
s Ao 390bsgnmonl  Ro@atigdal, @Gol gaodmy  spéggmo
0b@gMggbaogmmo mwmbolbidngdgdols asBoegools Lsboimabamm
360gbgenmds  gbokgds.  @sdpmdomenatboli  9ddodgls 2SO Josm S,
25bLognmdgdom  odyg-l 36g39bcosg  LYmAge  bHadmmombodbgmmsh
SEol s g0 dgema. braxg® 30mdmgds 0dsdoig  dpamds@Ggmols,
Al 3o3aogbdms g8Msgergbemdsl @sboFygoldogy o ymimemols ka0



domagdols  ob  aoMgggaeeo  Lobol  IgwoiadghBgdol s  dmJboygdo
bogmogtgdgdol  bgdmJdgregdol  dgway oogmobhy  @odm jomgdgemo
00® e gdols V3539 939s®obmdo 93005G©Jdom, bogne
Godmdomeobols geraboggto aedmgarobgdgdo FoBmognos (Hewitt SM,
Richards J, Deighan CJ, Wong KM, McLaughlin KJ). sdol gsd9m  dg@op
dboAgbgermgsbo  @o s gdos  Gademdommmobol  3s3m3F 5950
dobgbgool, Jsmmyghgbol, @oogowgdols Lodd@mdsGogols o domo
aoMongagdgools gowbs.  slgzg  od  gaooboggdo  LoddGmdgdol
aodmgemgbs, @mdgmoi Godmdomamobolimgol s@ols sdsbobosmgdgamo
mdg-0b EAHEL. spbsbodbogos, M3 dmerm bobgdde, eodg@sda@nmo
dmbo(3gdgonm, Lygen 953 ob@pgds  0d  dgroiedgbdgdols  bylbe,
Omdmgdo 0¥ 39390 Godwmdomaobl (Wen SF, Parthasarathy R, CaruanaRlJ,
Skjoto J, Kakulas, B.A, Argov, Z, Pumartega AJ, Howse AJG).

owbodbymopsh  25dmdpobs®dy,  JgBo  ofdgermgto  bpgds
@sdmdommoboll ospbml@ogs. wmol §gbmogdo agos jemobogytio
200mgm0bgdgdobs o @oadmBoGuogro oG ygdgool  sggeodgdo
Fanolgds Gsdrmdomemabol gg@ogoiomgdals s dobo yggemshyg ddody
2> gdol — mdg-ol 3GMmabmbomgonl dobboo.

SGaG®ogdgaro Madpmdamenoba bdoGos modydmol  JAmbo ggmo
93doM0bmdols (09) djmby ©o, a>bbagg@goom JHmbo 3gen
dg0m@osmabby  dymeg  35309bBgdTo.  3o3056G 980l 53 3mbGoggbddo
Modpmdomerobols ©0oabmbols Lo®mgeng o ogdod gdgmos
3>blbgoggdmem Jenobo 39 Lod3@mdodogolmosb, d¥ 3539
Modpemdomngobosb Fgpodgoom.  smbodbyero, Madgmdomeratbols
domJodog@o  Jocrygegdel — 3Agodobgmlogmiobobol o  Jo@pogemo
BGM3Mbobgdol sAs5139(3080MMdSmsh s®ol Stmaadgdgema (Jaffe AS,
Ritter C, Lal SM, Nolph KD). oo dengools Jombosgemo 939sGobmdom

0053500 gy 35(3096% 36do, aobbsggmdgdom 30 JHmbo goen



Jgdmwosmooby Ayme JogogbBgddo, Lolbenlo jedmoygmo  §AM3mbob
T-b  gwb3gbd®siool  Imdodgos  Jmgam  Gog gombggdl  dopgdls
3>0magbgbmeb dodommydsdo (Daylily S. Ooi, and Andrew A. House).

SAGopow,  GOogdgmo o 5Gd@egdgmmoe  Gsdpmdomamobols
eAmgeo  Sdmbmds s Wgmaligds, opgdgedyto s sbggg GO gEo
b3 yEbogrem  ©mboldogdgdol po@odgds s do@mgs, d60dgbgemmgabo
Fobadodmdos ongoydol poBmgagdgdol 3Ggg9boobs ©o, begoEs,
posgogool 3Gmabmboll asygdxmdglgdol mgsmlisabdolion.

addm 330 930L Jobobo o SIm336950
258033 930L G0bobl oy gbws HHsgdumo s sMaGELgdgmo
Godpmdomeobolb dodwobodgmdol, astinya gdgdols o
3Gmbmbols  jemobogg®-erodm@s@meoyen  Jo@ggtos  dogds s

aodmgmgbe.
s@bodbyero  dobbols  aoblabm@ogemgdaae  olobygmmo  ogm

Wgdrogao >dmEabydo:

o {Bogdgmo  Hodwmdommobol  Jodpobs@gmdael, aotimgmgdgdols
@ 30mabmbol  aobdlsberg@iger  @olgaoddm@os  aodmgmgbs
Lgodor@n 9909698980l EAMU;

o SOQMogdgemo  Godmmdomenobol  wHMgmo  ospbmbobs @
3OHmabmbolb Je00bo Jnd-cnsdm@o@mmonmo ds5h396908m gdab
dnbFogeme;

¢ Jomboggem dgfmwosgnobby Bymey 3530568 g0T0  oEad®sgdygeo
Gademdomgmohols 3960903009500 ESOMBSE MG 0o
dom39Mgo0l YgLFsgers o aodmgam gbs.

boAdmdol dgzhogdagmo Loshgy:
3372330L Ygropee podmgmmobes

10



e AMogdymo @odpmBommoboll goMmmymgdadols s @GO YHo
aodmlogmol  as68Lobmgiger  Gobi-goddmamns (30 eejdmHgdo)
JHmnmdomemds;

o LGHPgdgmo Godpmdommmoboli gdmbggzsBo bobbmBo gggg-bo
s dobo MB-gés]iools 30mpbobgmo 360356 mods;

¢ JBmbogme  3g9mwoogmotby  dymeg  3530gbHgdde  gg4 L o
Jowoneo  Hmndmbobgdol pospbmlbiogn  @odgdgmgds
Moodpmdommobol, domdomoolis G Q@G0 039800l
ox A bomgdol mgombab@nliom;

5335y aodm@sbogmo dodomspo gdumgdgdo:

¢ {Aogdnmo o sGy@GMmogdyeo  @sdmdomerobol  dgdobgzggoms
M98Hmb3g]Gagmoe sbogoobo;

* HGogdagmo Godpmdommoebol — bbbl Eomb,  LdoJogdo
390990950l Fg8mbggzeTo  wsboBamgdammamgol  JoMggerswo
pabIo®mgool asfgaol mépsbobgds,  jenobog@o Lodd@mdodogobs
> domodogdo Botrjgdgdol  godmygbgds 3Mmabmbobsmgols.
BBogdgmo  @sdpmdommobol  aestommagdoms 3G g396G00L
Lbomyggmdgboaom do39@ob dg]dbs;

* 5G5AMOgINmo  Gadpmiommobols  pEmeo  ggHogozomgool
Jobboo  domJodon@o 5@ 30900l 0g@s@Jomo  @odgogengdob
ey gbos

o 03035 @sopmdommobols wAmL gabomgsbo ©s byg@mmmzogdo
Lod3@mdsdoiol 360Tgbgemmds 3Gmpbmbolismgol;

e yug-b 3b03gbgenmds  wosabmbob gotog00go0lbs @
dMmabmbolamgols;
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o 00M3dmols 3085  9gdomolmdol  yggms  Fgdmgggodo 354
asdm jgemggols dbo‘dgbganmos;

o JOmbogager  3g9mwosemabhby  Aymg  doogb@gdde  dAs@do
dmdo@gogaro JoAwogEn BOM3mbobgdols dohggbgderabs
@009 agds  domdsmools o/ob  domgetimondol  godero
0'dgdool woaabmbGodgdob mgoglisbobom;

e 3Mmp®adg  Jgdmwosgmobby  Ogmey  3o0gbBgddo  @g@obyan
33mggoms bbby jg33-b s dobo MB-g@ogjiool,  sbggg,
JoO@oaeme  AM3mbobgdol  asbbabrg@mol  dbodgbgmmds o
Lodo®mgds;

6>3AmBol s3Mmmdoz00.
©obg®msios 5>3MmMmdomgdagaos mdogoobols Lobgandfognm

Lodgreobem  0bLBoFYBOL  JgrosdOogma  Ks3gmGgdob Lbomdsathy
1990 §ewob 7 ©g499096L (mJdo Ne 3), aobdgmégdomo gobboggs ol

g@mmmanols jomgedol Lbpmdsby 2005 Faolb 16 ogboll (¢vjdo Nell)
pobgBBoEos Mg3mdghpomgdganos wabszegom.

3965003530950

polg@Boiool mgdsby as8miggybgdaeoes mabe Lsdgiboghm AG®ds:

1. Sulakvelidze M.G., Asatashvili D.G., BasiSvili N.G., Machavariani L. D.,
Sutidze M.G.- FACTORS ASSOCIATED WITH INADEQUETE BLOOD
PRESSURE CONTROL IN HYPERTENSIVE HEMODIALISIS PATIENTS —
GEORGIAN MEDICAL NEWS Ne 2 (83), 2002, 33. 102-106

2. Sulakvelidze M.G., Kiknadze M.P., SutidZe M.G., Melikadze N.L., Butsashvili
M.J. HYPOALBUMINEMIA, CARDIAC MORBIDITY, AND MORTALITY
IN CHRONIC HEMODIALYSIS PATIENTS - GEORGIAN MEDICAL NEWS
Ne 2 (83), 2002, 23. 106-109.
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3. 9. Uyens]agerody., 8. gogbody, 8. Lgmody. — =4 g9dogemo
JoOomdomdomns  JOmbogger  dgdomposamabby  dgmg  d530gbdgddo.
Jofiommmaos s> dgrogobs XXI emdogmobo, 2004, N2 (VI ). a3
27-30.

4. Sutidze M., Sulakvelidze M., Kochiashvi D., Labadze D., Rukhadze 1. -
Creatine kinase MB, Cardiac troponin T and Cardiac troponin I as the markers of
thabdomiolisis in chronic hemodialisis patients. Georgian Medical News #3 (132)

2006, 2,3 68-71.
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3530 1

oG Ms@atol dodmbogngs

@Gs3pemdomanobo-rhabdomyolysis - Myo bo'dbogh  jgbools, rhabdo -
25603b@Eosbl (gobogbmemash 39bmli o6 Fmblbmgob gabol) ©s lysis
S0l oTmo—asacrgxgs. (1) bombhbols 36030l 3d smme
pobosbgdos (Lbygemol Fmbol 40%), o godmobodgde door @woboligo.
030 gomaMpgds  BGogdol —  gbmgdby  doAEsdoMo  wsbaskgaots
Agrgase — HGogdgmo  Godmdommodbo, ob  gmgaageMo  Gesgdols
2593y — sMoAH@sgdnmo  AsdpmBomeobo. HSoMIomEobal wAn
bogds  Lodgmangdol  odegggs e gx@gedos  gmddnbgbe e
bgrgds  odggmotigdep  Lobbmdo,  Jomymmdobo  ©s  Joliask
aobomsgobygu gdgemo 303,d3b@n dgdo, BJIM3368 go0 —
JPgoR0bgobgmgobobs (383, mmodBodrgiodmygbabs (smpp),
sbU3oMBOAB0bMAIBLYgEsbs  (bLB), ogppemobs,  Adol Byogs,
36106900, dombobol 8dody xodgol g®sadghdgdo, joGdmMmoblom@mshs I,
99ddOmmodgde  (gommogde,  gobgm@o)  (2)  Gedpmdimmotbol;
ggase gomotgds ;gbmols gxégregool dgdgsgds, Gobsg dmygghs
GoAgnGoEo@gdaee  Lobbmol dmEgemmdol dgdEe@gds,  36a3abom
obpyEomgdgmo  mod damolb  Wgogy Pgdedobmde  (0d7) s Lbgs
A gdgoo (34,56). (ob.gbGogro I).
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Lombols @y ol baswpo Ladmenadols asbfado
Gsdmdomgroboli wHm

bsgoo gJuddoggsmnemaio Logdgowest gabmoel gx®gwgddo

Fyomno, baddagdols dodmgomgdos ©s J99meabadaggeoe dmyo, JAg@gbgmmo ©o
Jenmdowo, Ggbgmo mdy; Jodmgogozgdos, JodyMgamygdag@o joMpomGm-

gommzoado Juondmdol dodgds; Aegedops gogm3omdobs ©o JAMEG -
bgool sjBogocenl dodgos;

bogomo  wsbosbydagmo ggbmol gx@gegdomst oG aEmodgdop

bobbgando

Jognando dndgd o gdos s gadpomGubog@mdol dadgda
dodmgaanzgdonbs @ Jodm@gbbooly gy sw;

AxBgeol dodngowoshb 3031619610 39305, bygamGmJbog@mds;
obmogobaygen gdagemo

3cobgdo

A bgs@gon 0396 xmbggdgdos, dodgegoemgdool spGsgoios,
3O (3000450, dom dm@ol mamjdarobs;

ddols 308> s bbgs dgBodmemaio sEo@mbo, y30RgGO;

mMpobyme dgoggdo

domyenmdnbo baai@m@mLogemds, gabbsgue@ydon msbdkargbo
MEDORTEA00m, SE0NHO00m, =0 30 by@ 000,

nEHMIdMIgsbiFobo oligdobo@gdmnmo Lobbends@mgdows Igegmgdol
Lobg@mio;

JM9o8060baby BA3GTo 3079080630600l djggmo do@gds;

J@gadobobo ‘Anado gagodoeboboli Aodgde;

Jo0mmmaooab  godmdwobady  aobodhiggs @Gogdgmro @o
SAoGG3g3d9mo Gadpmdomgabo.

dgomme  gnbmgdby Googdol  bgdmJdgmgdol Igogyom
gomeMegds  GOsgdgEro  Godpmdommobo  — 3Ho3-bobp@mdo.  dabo

258m3F 3950 B0bgbgdo wo  godmgmobydgdo Lbgswsbbgos:

. bobpa®dgnage bgfmeol Lobpemdo-bdl GOsgdgmoe Jsmmmemyools
mo80Lgdto qmAdss, @mAgmoi goms®Egds Lbggenby, HdoGodglom
J0Mgdob  @dog  Jumgoeogdbg, 8dody Lopbgdol — Bgbmdgdole o
AobHgdol bobadgggdol,  baoggdol, dgFyg@mol a@bHol mmpgdol (o
Lbg. bgfmmol dgogase (babptdenogoe  2-4 Lsosmo o dg@o), Molbsg
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SOAOED0 >dgls b@oJog®o 9d M gdgdol  — doFolidgegdo,
Cyompowmdgdo, ggbsdo o 5.9., ®3gdol, GgoamBobigmo 5JGgdols
el (8,9,10,11,12,).

. Lbgoealbgs q0ddm@ol (mghdagano  wsdfgdmds, dmyobge, dgbols
3050005, gmgdGmimge)  j9bmgdhby  dodEsdedo  bgdmJdgrogools
Vgrogasw  gomsMmpygds  Gadwmdommobo.  (LI13,14);  35309bf ool wow
bofoeBo 300D @sbosbgds o Godpmdonmabo sofgmomos ndggdol
sqygmgdol Ygdrogy (120,121); olgagg dewogio gdol dgmgaosm: dop,
safgdoaos  LadbGgn sq@ogedo gdmfysae (3990l grgaor  3@aT-
Lob®mdol asbgomsmgds 200 dbbggesendo (Knottenbelt JD —~ 118);

. o goe@o- j0d3sd(dgbH o lobedmdo  ao®igggeo  Labols
M3g6530g00L AL (gHmmemyoao,  aobjimemyog®o), sgowdymgols
Sy 39b0dby bgfmeols BRI 3OO,
33503 gbE 9o Lobp@mdo sbggg gomsdrEgds  Amyemex 3bh-bs @
bbl-b éamL, sbggy  Lgdoome dFg535 Godpmdomgmobol, jgbomgsbo
Lod3@mdsBogol  yggmoby  3dodg  abosbydol  godmbodGm oo S
30036mbygmoe  Lgdombyga  Loddgmdse  omgamgds. HGogdols
gegaow,  BobiooliBops ggbmmgeb dmigmms @obuy@ym bogHydo
—  @ooggbsdo, obopgds  Fhgge, boobpgds  ypbomgsbo  dmgmgdo,
gdamd  Jomgodgdo ws  ofygds Gedpmdommobol  gobgomsdgdols
Jsmmenmyon®o dgdobobdo. (15,16);

. 3mboog®o b gF ol Lob®mdo (3BLy), J0N>MPIdS
bendmdmbaen 56 30ds@dmbyd  dpamdomgmdsTo  dgmgoe  s@sdasbols
Lbggeol  Bopo  Logabdy  bgfmemol  dgogaow;  dg@fgdammos
Sersmdmmg@ oOmdobmsb, batjm@oggdol 56 bodogng Lsdgogmgdgdol
aorsdomdgdamo ©mbols dowgdobmab, 35 M 07)®
JoamIodgmdgdmeh s @odgegdgdmsb,  ®mdmgdoi  gbodgmms
aoBmaemogls 3m8oo  (1,13,14,15). s@bodbygmo  Jsmmmmyos, 39bogdols
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/TTITIED S

3JoMEs30M0 obosbgdoly ao0m, AMogdagmo @odpmdomgmobols
3o3MgEobgdos, BoaMed gHomempog@o gsdmeol a>ngogmolfobgdom
3Go(@gdPr @od@mommobl dog umghgde;

J9bmgddg, A@o3dnmo  gadGmdol o stlgdmds ws  Jeobojm-
@ >MM5E MO O @odomdomemobols sedm3gbgds gobogds
G033 SHOGMSgdgmo Gadomdommabo (1). Aoo@edomgotboly slgmo
BMAIFO0 gonsHrgds Gogn Jsmmmemaondo damdomgmdgdol gwgass:
Jabmgdols dologéo wsGgedogs —  aomdml Gby  ©o  Bgbosb
>dobedo  gobsby@dmoggdamo  gobogy@o  gedyodol, do@omembryeno
Lo@dognals, Lodbgoeim V3mbydols daogao 20b30moMgdaema
Gsdpmdomemobo  (Gabow PA, Knochel, Amstrong — 15, 57,113,115,123,
124,126,127,128,129,130). omfgdogmos  sGo@@sgdama Modpmdonemaobols
3obg0mo@gds gdommgdfgmo s sbmdyda LAs@qliol e@ml (1123,125,129,
132), &a@obqalols, Lbgopslbbgs adomgmaoals 3G9bhbggdol ‘dgdoga;

SOSHMogIgme  Godpmdommobo  gomoGBogds  sbggy Y3539,
Jombogagmo,  abmygbg@mo o gabeygbydo Ao dbgdool  gpgaom,
oo godmgobs o dobo  LgmmasGgdol, 8g0045976@7800, Aeden gdogs
o¥3930b dom@odty Godlogd  bgdmJgmgdsls aodmgghbgool g gaowm;

Jombogamo  Seomdmenobdo @odmdommobol  asdmdfggg
dobgbms Bmdol 67%-3wy swFaglb (22,23).

SA>GFHogdgmo Godemdnmmobon  Bglisdanms > gls
dom3smoom, dosgngoom s Bgomm3smaom dodobsthy  osgsmwygdsbo,
sbggy bbgo aabgbols Jsommanmpogdo ms wosgorgdgdo;

Godpmdommobo  bogog@mo  wssgawgdol, aobbo yamégdom
3994300 gaol,  dodomowo  jmobo jydo aodmgmobgoas.  slgo
399430069 5035043931 Joggmgbpds Lbgopabbgs mobagmeomo
BIHFOHMIsm0s s JgHodmmado gmol sB@yggs, Mo bpogmeragme
©>  dgdgbogmo Aomsmas.
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bagomnbol ob@meogero dodmbogngs

@oBgsdathodo, ombodbyero  Lobpémdo  xg®  jomgg  gdgogemgbio
EOmosh  séols gbmbomo. dggaro spodds  dogmomgdls g3, QTOTEN

ob@sgmmol  bognbo  ofobyxgdmes  gpgod@owsb dolmd®ogo  dog@siaols
@mb IFyg@hol gbgoe dobdsdgdol dgmgase (Fogbo 11 31-35). 9Fygcals
Jobdodgdob  Agogpow  domamabo  bmdogos  bdgammsdgs bwgol
Ggp0mbdo  IFygdol  dogé  hemlock-ol  dogmobgdom  jggdols o
ob@odbogogoal  Agegaow,  bogbymBo  gebggmes  powag@ghols
3gdomedo (Rutecki GW, Ognibene AJ, Geib JD: Rhabdomyolysis in antiquity:
From ancient descriptions to scientific explanation. haros 61: 18-22, 1998 92:
455-457, 1992). Fgdymddo, @sdpmdommabo sefgdoanos  9@dsbyan
@oBIGo@gesTo 1881 Tgeol, bogom 1892 §Fgeols Lucet-ds Lodgmoinbem
390a60bstoada  gosggms  dmblgbgds  “dgdmpemmdobg@ogero  dombogo
3bgbyddo”. 1902 Faenl Camus-3s wo Agnier-do Jo®ggmow  Yodmoygbgl
do3momgbs odol Yglobgd, Gmd 3gdmpermdbobal Fyodim spadosbdo ol
Jabmgdo. 1910 Gyl Meyer Betz-ds  Lobmgopmgoslt  dmobligbs
Jg9mammdboba@oals S 3> gbol 9O0EOHmgmo  3Abgdmdols
aoblsggmegogmo  dgdmbggge 13 Yol 3o30gbGdo,  Gmidgmbasg
IFgo5000 asbgoms@gogea  gubmgdol  Fgogomoal gmbby  S0gb0Tbs
Jmygogolgmm-dmfomsgnm dotols aodmymae. doaggoobgdom,
@oBytof @B hrgds  ggergggdn, @mdmgdo  gdegbgds  byfmmol
dgogpoe  pobgomedgdymo  jgbmgdoli obosbgdol g bfsgansts.
Lo@zomosTdo-dgbobode dmdbwomo dofobdg@nl dgmgpor o doggmo

dbmgenom mdols @oL (Calmers —1909, Frankental — 1916; Kuttner — 1918;

18



Quenu -1918); ba¥merol gpgpo  pobgomotigogmoe  smdgdobydos
JoGggemom omfg@s  Bossar (1882).  56ls nomdgdaea 3bodgbgamdolss
Jongen G0y dggangzotims I3Egmmos odmggenobor jgbmgdol dobog@o
6940Mbmsh o gogdodgdgmo mogdeol sbosbgdoli G gmemyog@o
Lab@ddo@®o (Hackardt-1917, ALevin -1919, S.Minami-1923).  53@m@gdds
s0dmshobgl, d56%boobby  daddbmdoadyg  Joadgbd@o  (30gobp@dgdols
>HLGOMds  930GoRglioe obFGomg®o  jansjbogno  Jogmsjgool mbyby.
1923 §geoli Paul-8> s@bodbs, G@md Bodpdo >@byomdl  3opdgbdgdo,
Gedmgdo bolosmpgdosb odsgg mgobgdgdom, Gomsg dgdugarmbdobo,
mdaems  domo  Abpoglgds  33bmoli 302396 msb  gutem  dj3500605m00
aodmbo@amo. 58  Jpamdocgmosl  sqan-ds gfops “dombodgeo
Jomammduby®@os”.  @sdmdomerobol dsboygdo ‘dgdmbggsgde osmfgms
Bywaters-d> 1941 §gaoli gnmbpmbol @odmddgols p@ol  3s3096@9ddo
bgfomol  Igogae  aobgoms@gdama  wabosbgdolis  (8). gl ogm
boba®dgmogo  bgYmeals  Lobp@mdoli  (bbb)  oby 3@ad-Lobp®mdol
Jenabogn®o  gmaboggdo Lg@omo. Logg@smmgdm ogm ol aodgdmgdo,
Gmd  3530gbGgdo, Omdmgdo @odmBdogna Ygbmdgdol bobymgzgdopsh
209MYysgom Jogom  ogdgdmwebgh,  bomm  goms@hgbomgdls
9g0m>PMPHémEsmn  ndy  ©s V993, 10-14 @malb  pobdogemmdsdo
o@39dmebgb. o803y ogBmA0l dmbazgigdom, sq@mglool Ygmgaowm
gemobegdmes  moMdydmagdol  oli@Goeyg®  dogns3gddo  3ogdgbdamo
G0 0bp@gdols s@lgomds. Mol Fengddo Bywaters-8o (90) 3bmggemgdby
bogodgdgano  gJbig@odgbdgene  yamggaoel  Loggdgamby  oowyobs,
Gmd  g9bmol  goEgmo  ©abosbgds 0Fgagl  dedmgmangdog®o  dmgob
asbgomomgdol. 35bgg Gompenmdobo doohkbos dmsgsd bygem§mloyg@
BoJdmeap, G5 blbogs ;5330001 sMlgdmdol gubmol @sbosbgdols
>  dobi  Logydggmby  asbogomo®gomer modgdergool  dFgegy
930500bmdsl Jmdol. og@dm@ds, sbggg wospaebs, Gm3 3bmggmgddo
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ool odadoobgds  ofgggh domgmmdoebol  byggem@GmIbog®e
I Jdgrgdolb  gd3edgdsls (100). olbggny doo-gm@g@lol  dmbsigdgoom,
©sbosbgdgan Jon®do Lobbanols dodmJ3g30L > gboab
@sdmpghody LoomTo, bpgds wopo @Gomegbmdomn  Jomygomonboli—75%,
39958 0b0L—70%, 3o 0dob—60%, ambgmeol—75%, 33539
9HodmmoBgdol—95%  pomogoligamgos. ymggeraggy  obodbyenols
gy goms@wyds GemJbogdo dm o (100).

1943 Tl Jmer 3 i-do >mbodbygan JozogbBmo
3390bagnmdobsmgol  godmoygbs  wosarobo, bgmmgbgto  motjdeols
s3o@o@om. 1944 Faenls Jompenmdobol  Ldgld@dgmo nwgbdogogsigos
aobobodgogemgl Louw et Nielsen-ds. Page et Corcoran-ds> 19457, bmgne
Perri et corini-8 1952 §geoli §odmoyybgl dmbabeigds, Gmd domgarmdonbo
> dobo Egadopsiaool 3GmEydHgdo, dgbsdmms  gomsgolygmobyb
J96mgdol sBarols dgogasw, Gslsg dmygggds mod dmob dogrsgzgool
abosbgds. 19457 Pytel-35 slgo Jpamdsdgmdsl gfomwps  jogegools
ahghdgols s GHOogdgero dg49ddz0lb Lobp®mdo.

gsdofobg  blodos  JodobGemeggdobs s LEodogdo
dgog@gdol  Jgdobggagde, ol Dgegaswms  wobosbgdgools o
Abgg@dmol  FobBGodo dgg@or o@gdsBgds 0gogy dohggbgdgml mdol
EAEL. dmemm babgddo LHoJon@o Mdgen®gdgdol, FoBEs 035§ oo
obFGSd900b Ggom@ab@ye oJBHgade. godonpmdgb, Gmd JoGMBtomdols
ob@dm@osdo 14 Jogrombbdy 3380 ssdsosbol bogmabmg odbbgg@sdans
JoPoldggods. gmgamPamondse 25 o6 85-3rg wopo dofolidgds brogds,
Gmdgoll pémbsg gobmsgobygmgdgmo gbg@gos 50 S@mdg®o dmddol
Lo3dgnog@olos. goligen Laggabydo gropgbo dofoldgdhgdo dmbps 1972
Foeli Bogodogaado, 1976 Fgeol BobymBo, Lspsa moomeds 250 000
50530560, boba®damogo bgfmenol Lobw@mda (bdl) — G5T-Lobpmmdo,
aobgomomms  posbo@ogngdymagdol  5%-do; 1985  Fagenl  dgbogmo,
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snpeds 7 000 ssdasbo; 1988 ¢, Lmdbgmdo-LdoGojdo  woomads
25 000 o>odoobo, 30T lLobp@mdo gobgomsdes 600 sbomomgdamdo
(323 353096L  @sbiots osgrobo); 1990 §. A@pogrmge  o®obWo
woomds 50 000 (156 35309601 wsbdkodps mosmobo); 1995 §.
0530605F0  3mdgl doFoldg®sd 0dlbgg@sdems 5 400 dg@Ho spadosbo, 372
Eo>bd@Mamgdym o asbgomomps  gesdo (123 30309bdb  @olbiodws
woserobo); 1999 ¢ o9 dgeTo Fo@do@sl  doFolbdgdobsl  psomeds
17000 @shodommgdagmo, dowm  dméGoly 639-Fo  pobgomodps 3H50-
Lobw@mdo (462-b wsbioMms @osgotho).

doagne 34 sofe g LodgroEobm @oBgds@gmodo yodmbbpe
doblibgdgdo  oGsB@ogdygema  Gomdomennbols  dgbobgs. (Majed Odeh,
1991; Vitris et al., 1991; Dayer—Berenson, 1994; Daras ef al., 1995; Woodreow et
al., 1995; Zager, 1996; Peng et al., 1998; Riggs, 1998; Szumilak et al., 1998;
Desola et al., 1999; Guglielminotti et al., 1999; Hojs et al., 1999; Muthukumar et
al., 1999; Viswesaran et al.,, 1999). Y. Ruan et al (1971) s@Fgégl
dmbodwgddo dompmmdoby@ools s>@dem3gbgools 16 Jgdmbggas
LyJgobogoJmarabols (13338 Fmboby)  gomxg@owse  ob@®oggbg®o
Bgysobol Fgdega; R.Richer et al (1971) smFgegl 4 gdobygggs, Gmdgmoi
asbgomatims 3gMmobol, Jobobol, bsdodmbols ob@daggbgdn dgygobols
9892 saMgmgy oefgtognos  dompammdobygmos Jg@mmobols obgdigool
399mga (Y. Schreiber-1971 et S. Robinson et al 1974); bemgner  David Roth,
M. Francisco et al (1988) asbobogngl 9F3535 Modpmdomanothols 39
gdmbgggs  gmgoobom  ob@mlojoigool  Igpgyowe, @mdgamapsh 13
gdonbgggsdo (33%) pobgomstips mdy. sefgmogros 3L (350 9dHymo
S6a0mb3obdom 005350900 gddo (MBaHoBa AA), abggy
LoGobamdogenoom babay@dmrogom dmogowg @M 3o30gbddo  (Cybotun A
A u Oayban O M 1981).
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Godmdommobol osabebol gg@onozedgds dodomopse bpgds
9080 349g4-b s Bolo MB gdisioali  ofBogmoonls goblsbmgtom. 394
1393396 0o, Gmdgenogs dogggmgbgos Robagm@®sbligg®stbgol,
>35GHoobgdl  @godosl  o@HP-Eob  jBgeBobby  gobgméomgdgmo
bofognol 9o AOsbL3maGodgdsl, ols dgmgaomsi  gbgegoom
deowsto  bogtimo  jM9oH0bgmbgedo Foddmaddbgds. 35346 dgLabgd
Joiggemow 1932 Pyl dmoblybgl dgog@pamauds o mmddsbds (K.
Lohmann). j&ob@serygdo Lobom, 3ung Logegere gndomeol  hmbhbol
39bmogesb  3oGggerse doowe S.A.Kubu, L.Hoda, H.A.Lardy 1954 §genb.
dognm Yergd'do @odwmdomennbol wosgbmb@omgdobomgol podmoyggbgds
JoMwogmo BHmmImbobgdoa.

205®og979em0 Godpmdomeobol 253m3F3550 Fobgbgdo

dgdjgomaaemo Gsdemdomgmobo.
dIogmmobygho ga@dghdadel eygozedo
domggmbgmdomsbs (dsgoMmmol woogowmgds)
Rmbgm3odgged jobabe;
BObReRagdHmgobsbs (Homgol osgsgds);
nmbaymamogtsddygdobs;
gobgmymog@sfgobsbe;

205 JB oG Jobobo;

goadoey@o ggeools IgBodmm@o >GEIYg900
JoMbodoblsgdodmom Ghobliggdabsl pgrnogedo I ws I
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Jombo@obols wgmoiodo;

bbgs 3gbgdogate LsGEgzade
000M3>MoYM0 @sdpmdomanobo;
domopgboms@ogbodobsbali pggnGodo;
53mg0bgdaosbo 303germgmdos;

bgodme gdGogda sgmgolbyodosbo Lobpdmdo;

[ — sdomgrmgomdo 9sjdmeol asmgsenolifobgdom
§eogdgemo — 396mgddy dodwsdoto dmddgrgds:
bobgddamogo bgfmemal Lobpémdo (bbl);

sd¥g6mds, dmyobgo;

W2 dGG ngo, dgboo psdefgggmoe e go;
JoMeomgg@los;

35@ANgdger0 — J7bmgdby s@sdo@rsdodo dmjdgmgds
0dgdoto abosbgda:

Jed3dglboo (3bb);

badperobagdg@-gx@gomgabo obgdos;

Jnbmals Lolbkmda@mggdols @gmmgbos b dodmdg@dgagbos;
0 GMmdd bo;

9ddmemo;

Lobbmdo®mggdols gow@s jgabdgs;

36mgdol Flogto psdgzotmgs:

Ldmd@o ©s bodbgodm godmyodo;

9309438 7%0 LEsGbo;

sbomdy@o LEsGLos

JM96hbggdo;

asbobaddenoggdgmo domganmbyglo o 3Fg039 @obFmbos;
RlLodmbyto Imglggbtimds;
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Bad>bgbo;

S0 gmdogE@o gaotos — mgmao (3bgangds;
gmJLogdo:

S Jm3MED 05

390035396 900 s BmJbobgdo (ob. b@ogmo III)
933 50me o wsAwggga00:

005098960 JaBMsEommbo;

3G5390™b9G0 d03g@mbdmemmda jods;
dodmmo®mgmopobdo;

nodgmoegd@miools Jgdwamdo asBBrmygbaeno JodmdsGomomgmbe oo
dodm gogr(39dos;

dodmgmligs@gdos;

Jodmbogytrgdos;

do3gdba@®agdos;

Jodm gogm gdos;

ob 060

d5]@ghogeoo:

e gsEa®o 0bggdgos 396mmgebo pabosbgonm (3omdombodo);
Bmdbog@o dmgo;

@ J30mbjEo;

B gers®gdos;

Logedmbgos;

dogna@ools s 3035Mgdo;

godglbgero

3®030;

24



3pdsdodo “C

dowlo;

39639l g0&qbo;

3mJLogol gocolo;

Jomogmo Bgd3g05Gqton pdnfgggme bobp@mdgdo:
s3m30ligd0sbo Jodgtmgddos;

gbgergdomo Gmdboydo ‘dem jo;

dbol wodGYdy;

sbmgdamae domdsmogdo:

dmgnodocmbodo;
gado@mdombo@o;

3bregdabamo ©oGRE)gad0:

dodmmo®dgemawobdo;

PoadgHgMe gmdo, 750 9GO oo &o LoMM3935000;
bbgoolbbgs:

SboJmenobgda o bobp®mdo;

L-wm3a-li 20bGnbgbzn;

damoadnbfadoms > Aedlobsdom  233m 0 50@mdomommyty,
(gbMogro 3)

o 90353360 g80m  asdmfggmero  gmds,  dgBggo-dstmbobl,,
3OmMEobsgool @oMmmaggs:

o J5Mo0B OB IS0, >3558 5306gd0;

e m305§7d0, JgHmoba, 396dxH®s>bobo;

* dgHormbo, Ggbiogerowabe;

¢ amadgBedopo, gboa3dm3sbmmadnbo;



Jrom@36mdsbabo, dmtggobo;

osbg3sdo, wodop@mmwgobo;

G0 Jo3bmgo, ogmomasdogmabydaobols dgogs;
omogdo, Lognooemsdgdo;

53mJbodobo, emRodGo@o/dgbogod®odo;
#396gem bobo, 33Lognmb-5dobmgodtmbol dgogs;
59693163060/ ggbnmy@sdobo, obmbosbaga;
dg3trmdads@o, @ JLodnbo;
56@030b@od0bgd0,35@539G>dmao, mgmgognobo;
b3 gbmameno, 39b&s>dowabo;

gmobmgro, gobm3@Ggliobo;

dmbm ermbyMo SbGolbgynemgdo;

36> 0bdagmgyrmbo;

IobG-56gLG B G0 Gojlobgdo:

Ly dbadgmmbogdo, gmobmano;

oq030Lgdoobo gbagangds obmIBm3omol seomdmanomn;
bobBo@gobyo (bobBomdomols dmbmJlogwo);
6g0Gm@E 3doco sgmgzolgdosbo Lobpdmado
390G hsmobiyrmol Jrmdogo, Jomeig@opmeno,
107042 b0 0 gmEno;

bHageobobo (HHoge3g@sbobn), Lioggbdol Lygmgsdo;
B gBghobobo, Mmool gobgsdo;

Lby bgodmeng3@oggdo, we®odbobo;
dgmsmpgdno, Jem@sboeno;
Jodmgnodowgdoygto 3Mgdstogdo

F0d@HBJd0 > LHsGobgdn —
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3M9LBm@0 (AmbgzoLE>G0bo);

ododmao (sGOmgsbFs@oba);

bmgmaa (Lodgobigodobo);

39353mG0 (fmgobofobo);

maligmmo ©> @gbgom XL (grgaobyodobo);
3Gagsjmeno (3GogobEs@oba);

dodmgogn gdos

Jothoqygbagroadobo (wadsen FmJlog®o @osdobo, s@Mmdsdgumo
5d0bo, asdmoggbgds 3mmodg®gdalis s dobomgggdol
Fomdmgdobomgol-mdol Yglbomgdor, dobogolbomgols, o¥393L

3M6AdB e wgmds@odol);

E0NM9R 03900, Goenygmeoo, dolo dgligbmdgs;
J3o®dmbemJLmgobo, 6gbbobols gbygbmJgs;

2373m@Badoiob B, @obpsbo-(3gL@oiowo), dgbbrgmo;

4035060l dgbigbordgs;

do @ oo,

ag9evol ‘dbsdo;

9305390 dodogmols bs jdgba;

3go0gols Pogm o3go;

Ppognmgm s3g@ngol Fofgmgeb byms bso@lsbgmds (Hemlock).

Jsqob-0gloglim-bod@ansbol  wosgopgds (hoommgmnol bugols,

3GLool Gdgdol mggbol boodlobgmdol “mogmows” o 53960 4ol

Aga0mgdaar 8539030 domdol mggbol jggd0m 0bGmlogozns);
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M5B Mo3d9emo Bodpmdomerobob Lobggdo:
1) 3983300M 9o @sdpmdomemobo: (35,36,39,44,47,49)

dog-00mol  @osgspgds-peragmeobydo  domdamools  Lobp@mdo,
s9BMbmd@E-agagbogeo, Vo dodal  aanogmagbmboo. asgogdols
Logggdggenos domgmbam@omsbol @gn030H0, o 5bogMmdyymm
300md9dTo,  gubogdol  powadsdgols  dgegaee,  ofgagh  o@p-ob
Ugdndgosh, @ bpgods amogmpgbowab amasmbol Foddmdbs, @og
s0bobgds gnbwol II @odol dmgimgdol LgemgdHog®d ©obosbgdsls wo
Msoemdonmobdo.  jeobogyg®or gadmdgmsgbpgds denogBo  ga@aedols
LoFygol 230bodo, 3e9bbhggdol Loboo.

Gomgols ©angaEgds-VII Hodolb amoimygbmba. gmligme@qddogobsbsl
©3BoGoGHes 000g3> GHYJHOdM-6-gobgsGob goesbyms gégdhmbem-
Lo6-gmligo@ddo. ¢gdhdghdol @wygoiedo jgbomgsbos, dopa@sd dglisdgnems
bmgopoi  oygml, Mol as0dm@g  ogo  bdodow  dgdmamobomob  ghmswe
e obggdo.

Aodpmdonmobo  gomsGpgos  Ubgs  aamogmbopsbgdol  jg@dmp,
golgemin®yggedobsbals, Rebyoamogsd jobsbal, e bggm-
60GIG>GIYHObL, @odoBgobobob wagogedoel dgwiyom.

s>bodbyeno  ggMmdnh@mdsmogdo  dogimmgbgds  bobdod§ymmgsbo
(3ol ©oMEgggaol.

320 bodom-3smAodogr-GOsblggtsbali wggogoede (CPD)
(modopy@o  ggmol  ommgggs), oy bobBodTyanmgobo  (3gamols

othmgggemn  dodpobadg 9g@dgbfgool  ©ggogodo bo@Eigmmogds
obogMmdgen  30MmdgdTo s sbosbgdl gybwmol 1T Godol dodmgol,

CPD-l  weml, 3Mmigbo dodpobosmgmdl sg@mdgm Jo®mdgedo, g96

bpgds (3bodmgsebo Igoggdol @odms, Gmdmgdai  oggdgmompgdosh 1
God3oli  ggodMogmgdl  dmcol. ssgoegds >9BH®bmIY@-Ggi3ghonmos,

29



999330009 gg@dgbdm3swogdl  dm@ol  @sdpmdomamabol  yggmmoby
bdo@o 208mdY39300. 3 abo g @sgo asdmdgmoghogds >bggyg
shognaobéimyddo, godbogndo powomeol  Ygdga.  amogmygbmbols
Ladodobdo®mp,  Bgbde  JodghansidoGowgdoshy  wodsdgol  Jgdeygy
MSEYNGON0S.

3o®bo@R0bol  bogmgdmds  Dylodenms  Fgagbgwgl  Lbgomsbbge
3ommErm20550b AMLoE: ©g0den3o @Mmbo@obols Lobogbol weMmgggols
@Aml,  @maobobom s Fgmombobom  @oodo  bogggdal  godmygbgdols
aegasw, sbggg MGLygmmdols, >mg@mb e gtimbol, obgdoob, mo@jdmoals
JOmboggmo 9395Mm0lmdol AHML s JHmbone dgdmwosmobby dyme
Jo309b@ o do.
Gadpmdomaotho dodgthmy@dools oAml o >30m30ligdasbo
bgoGmeng3ogmo  Lob@mdo  (sbl)  (34,35,39,40,41,46,49,51,52,53,72). o4
Jsmmenmao® damds®gmdgdl ‘dglisdgnms gBhmgmegl msbesymeroano
©999]H 500 msbpoymemogno  sgmgobgdosbo  JodgOmgddool @m@b
(>98™bmdg@-wmdobsb@yda)  dglsdgms  waggdhe Lot gmdamsbdol
peogdol Gaddol  Gosbmweobol ®g393¢mmgddo ogml, bogme sbb
Al psbosbgos 3gbdtomygdo  ob  3dgLoboglyg@os. JnGggano
aodmgenobegds @mgs  bhggaoli $933g@e@ams 41 gdopabby dgdos.
bomdg@o  ob  Abol  @oMmGydol  dgrgaow  brgds  FmbsLm@mdols
EoBMggge  mMdmagbgbls s  mg@dmemobolde, ®o3  hggymgdeog

gbgmo geods@ol wdmlb adodgol Jgdwgy dgmogbpgds.  dsomgmmpos
BgLoderms  obgomsdegl bmgogdmo  bobodjmbem dgwoyedgb@gool -

(ogrm@sbo, LyJEobog Jmerabo) aodmygbgdols 399099, Sbls
3JLBM>30G5d0 e Lob@mdoms ©> bbgerols domogmo
39933053 9G0m (41-42 a9 lo) genobpgdo. dg0ogbogds
B96m005b0bgdob,  dyBHgMmegbmbydol, Lbgs  sbogboJm@amo @
SbB0Eg3@gLobBgool  dowgool  Fgdwga. sbodbyemo  Lobp®mdo
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odgosmow  genobpgds  d39@bsgomdoll  ag00b  babsWo, dgodangoos
S>dm9brgl dgg@bognmdol 'dgFy3980b Vgdwogy.
3063-2gdm@sl Lobpd@mdo  (jobaol  Lobp®mdo) —  s9imlodge-
EmIobab@ymdos 56 bim@spamo. dodojsgddo 9ucdm  bdodos (4/1).
J0bogg@o  3s3mgmobgds  2-oh  14-Famodpg  obsido, ogmgolgdosbo
d03g6H@gbbos  smgbodbgds  94%-L, aodmIgroghgdoli  byml  gFymdl
dopageo  §993905399@s  ob  Shglmgbos. Lobyglbig gerobrgds 90%-To,
lodgogme  asdmbo@ygemo  3gbmgdol  Lolbgbdg ddeJbodommyg@os,
Lodg@deogemas, do@megmo abgomstigds @ogqoobgdgmos, dom3smons
padoboliosmgdgenos mxsbol Lbgo Vagmgdolbomgols dyglos
Mgxengdbgdo bdotow oadggomgdagemas, sbhalosmgdls 301 Lo,
ligmeoombo, Vaenols anm@wnbo, 31bGG S JH A g00. Lobg
oldm@omas, wsdobalboomgdgemos  J3odg yds, mgomols gHmbo
bogendyg, 3®03dmajobdo. 0b@gmaddo bgggergddog bmddsgmad@os (80%),
ageols  mobpoymmoma  3obggdo o ool modmBsGm@monmo:
VG0l 3O 9000b64065bs (63%) oognos 56 bmddol bgros bwgodos.
dom3omos LaTgomrm, ggerommgdgda 2A Godols juboos dmd jmgddos.
Lobdgdndoe Jmenodombodo.

5) 3emgodomboGol o6  gddsgmdomboGol  TgdHagol  dgdwega.

bodo  gomsdigds  IWgo35 ®odpmdomamobo.  bgdmo  ombodbyma
Jsmenma0960  asdmgmobpgds, Gmamég  dgdd@sbol  dsmmarmyo..
(dobogry® 3508656530 brpgds  0dgbmpymmdygamabgdols  Bogmoggds).
Silverman dogd swfg@ogros Gsopmdomemobn 39bmgéol wob@mgools
Omlb, bogm  Kobayashi omfg@e  oMeftogdgemo  @Gsdpmdomaotbo
3mmodomboGobs s oydgbol gunbmmgsbo wolig®mgmgool Ml (182,
196, 239),

3) g9bomgsbo olmmgoegdo (165) — Jmmopgbmbgdel ML
aobgoms@gdgmo  obd®maos, ©o4dgboll waligBmgos. @odowgdol
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bggobagols ws gbomygbado >jEogogool gogaoe bpgds dgdd@sboms
pobasbgos. gomodpgds  gyubomgsb  dedmes  bgygBmbo;  sligg,
316mgaol dmad jmgdals, dogmmbr®ogdols, gBomndmEodgdols dgdotoboms
2369 smobgdamao smmanmgos.

a)  bbgoalbgs  2obgbolb  Jom3smos  (88), dgHodmemygdo
gbemgtobaano  domdsmogéo  (71) dom  dmGob  dgogodgbigoom
25dmF 3990 (174) LFgemowygmeo domdsmos — JeosbIyg@n dgdd@sbgdols
GgEomgds,  smdmzgbrgds b Omopgdom  dgnebognmdnly  Ygpgyos.
30M>M© b % Jabomgsb dmd jmma >HOMA0L, bosbogds
doGmdmbrmogdo, omwggss domgedthog gdo.
gbgtgoogero 03bosbgdsbe (175) — 30396 domymmdobgdos
sobodbgdo bgo®mbymo oboobgdgdobs S by gyjemo
530G MBogdol  ©AML, aomgb—dadmgl Lobp®mdolbs ©s dosbmgbools
@AM, dmdymms  oHEMPogmo  ggerogngdgoo  dglbodmgdgeros  ogmb
@dmJ8gemdol 5b 39bmmgob dmdgmms g9bjombsmaho wgbyhgoiool
Jawgae — badggabomgabo gogaigdol wodegggol pode.

2) Bgdgbogno Godpmdomenobo:

sengedmgna@o  domdsmos > @ddpmdomgnobe  (22,23,67)  —
sepgodomom  ob@mdlogagos  otoli yggeoesbg  bdotio dobgho
GodmIommobols.  Gsdpmdomgobn  Agladargdgunos  gobgomstwgl
Wgog9 o JOmbognmo seogmdmmado obGmdlogognol @ml. 33059
0bdmJbogogoslt  msb  gHmgol  3BL.  JPmboggmo  semymdmeobdo
>As@Mogdueo  @sdpmiommobols 3odmdfggs debgbgms dm@ol 67%-
3y >oFagl.  JOHmbogynmo semgmdmerobdol @AMl begds La®jmengdols
dgdogo  sbosbgds  gosbognalispsb,  doGammol  bs@dogdobs s

go@ogdol  gxégedogs  gefagopmds,  Gob Wegyeri

asbgomsmgogmo  Jodmgmbas@gdos,  dadmgogrgdos  0fg9qL >dG-b
Y9806 905L, Sl dodmdopbgdos, mosdobol ¢gdomobmds, Jo®bogobols
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09803030, smjmdmmol JoMpsdoto bgdmJdgregds aamoimygbmemobhy
Lodogrmme 0739336 g9bmols  @oboosbydsl.  bgdemombodbygemomasb
a0dmdabsdg Sepsmdmmado  @sdmdomerobols amb Jodg@ joeagdos
odgooma >tob 3mdan gdoGHo. dgBodmegea >30@0bols
dogbgsgoe, 93Goganglmdsl 53l bem@dsgy®o ob wodsgro gomogdols
9933950 mdo. I530gbH ool 50%-L spgbadbgdsm  Jodmgegmgdos. Erkk,
haapancu, Juhani et al  y5dm3gangggdom bmdowns, Hm3 pwondoep 2259
gmabmgrols dowmgds 0F39530 30958064065l SjBagmdel d5@gdsh o
heabhbols Jgbogdols T @sbde Gl ‘dgzgemals. Ao@ols
3B9530b30b5bs  JmBoggosl  ofggdl 24-48  lLssmosb ws  doJlodydl
>efasb 9g-3, 9g-5 gl

©Ead30g0L  @sdpmdomogratbo  (15,57,113,115,124,126,129,130) —  yggemoby
bodo  Fobgbos  Fgogge  gobgomodigdamo  @sdmdomannbobe.
gJdomgdom  30M9dL, Foboggto gowsmemol  Igdwagy, Gbger, Bgbosb
odobdo (oMol jo390b LomdoMo ImJdawagool wdml sb bobaddenogo
T30mbols d93mga, UL3m®OALIZbgoL, gowsdg@ombomgdgera  gomyo'dals
pOml s Lbgs). @sdpmdomgobol  Jommpgbgb@o  Bmbofomgmdls
@>dmegb0dy AsJHm@o, doGomswswe m@o: dgdsboggto ©s mg@mdgao,
Mmdmgdo ofg9396  ggbool  s@gbmbob-G@mo-gmbygs@Gol — SHF-ob
25dm30835L.  3000mpgbgbdo  Aglodenms  dmboFomgmdwgl  Sp®g0m3y:
dodmgosmgdos,  Jodmbs@®mgdos,  Fymom  ob@mbogsaos > Uhge.
gemoboggdio LyGomo gsdmobs@gde Jodgtimgddoon, bdodo Lgbojgom,
3Omagbgmo  ogeoshmdom,  0bfgliogdio  gabmwomsGogool  godm
3009358 mbom,  balnoswmpgds  gybmgdol  3&bbbggoom. 3o(309b@0
qgbmdogbdgdgeos s UYdsgop  gowool jmdsdo. dmgob
dpamdstgmds momddol  Igedogos. adsdgol  @sdmmdomerobo
Aglodeoms  podmdgomoghrogl A 3sbmEzodmbols ob 5gHmdgbdgdoels
nobpsgmmmogrn  ©grogodol  ©A®L.  opo  aefgBomos mgeGo
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gbgergool, aobobyddanoggdgmo obmdgto  ws g3obGoRlol EOML,
sbggg  gLoJmbob, gemglBOm@@sgdol, gegdB®mImgon  mg&sdonls,
Hadobglol,  godglgmo  wo  d5JBgdogmo  gbgagomodol  gmbby
baba@dmogow  dodpoba®yg  domgmbgymbogdols @  bbgs  ggbgbols
3bggenbogdol wAML. bmyoghmo 3G 3-@5G0m 0bGmJbogsgool el
(5353905806380, LEM0]bobo).

sbmgdawo domdsmogdo — dmoiogh godgliger, 06ggJcon®, do®sbodym
oogogdgdl.  dom  Agdowagbenmdsdo  Bgrolb  obgmo  wosgswgdgdo,
Gam@A0Go>  Geno®gdos, Lsmdmbgmmbo, @ gaomby@mgdol sagomgds,
dsgmotos (falciparum malaria), a®o0do, 350396 go@7bo, “C” dgdsdodob
goéqlo, ‘dgdgbogno  0dxbmeggioge@olb  godgbo,  gmdbsgol  go@ebo.
dodBHadoger  spgbBgol  Ymeol,  Gmdamgdo  @sdpedommobols
250m¥ 3930 Jobgbo Tgodergde pobpgl, @mgpombgms gggmsbg bBoso
Fobgbos, G@Igmbai LHMG3GMIM Ao o Loadmbgma®o obggdios
dmboggl.

@odmIomgmobo,  dgHodmemydo s gbpmydobymo  domdsmagdo
(69,71,174).  3odmgomgdoool  Jgogase aodmfgggero  dg@sdmanado
POO®IYIFI00 ygaenoby bYoMsw 0fgygl Gedpmdommobb.  gsaaogdols
bmdogEho s 9339060 ©oJzgnmgos 0f g9l Lodgmeogdol mabosbgdsls,
3O g5B0bggmbgmobatbals Ao do dmdo@Ggdol 0D 396049430
am03magboll  Lobmgboli  dgodgdsl.  dodmgogmgdool  dgogaom,
0M>A dS Madpmdomanoba, oModo gdom, Loggoms@onm
Ladgoagdgdom, 3503 Jmgmobals, 2dgmEg6o3ob B-om,
3otoggbognwasdobom d390boemdols Dg0g0 o0. 396%bmerom,
Go@agmmon, amoig@obols dgogom, gggeobs o dmdogemoly dbodom
(63,63,162), Lbogmono  (61) s hemlock-om (60) ab@mJlozaios,
dod@gdoasl,  gmgooboli  gbgbodgom  (54), ggodmol  hoggrodgom
25dmf 3990 ob@mJLogaioob  dgogpsw. 203399800 bobgmdols
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mg33%0L  Logggodom podmygbgdol Bgdwgy — ool ob  oglegl m-
Lo@emobol wasgomyds.
dodmgmbagsdgdos s  dodmdsgbgdos —  0f3396  Godpmdomenabls,
35bLs> jodgdom, >0 yeadomgoobdobs ©> 35(9b@Ggd o gMo
Jo3g®omodgb@udo 33gdol edml; Jomomnn®gmopgddmdool dgdwoga.
bgdme  opbodbamo  ogm  JgrayzsdgbGgbo, ®mdmgdog 0§ g9396
Msomdomeobl  Jodmjogngdaol  dgmagow,  ‘dgloderms  Fg@fgdyenn
04l 3Bl-msb  ob  gmbmgdol  gowsdsdgebimob  (ggbiogsmowobgda,
sdmg@adobgdn, LSD, Lod3s@mdodgdoggdn, b@éogdbobo —  5556,58,59).
bmgogtmo  dg003589680  Jo@psdod  dmdgogdl  Bebbhbol  ynbmgools
Lotgmengdatby,  ofgg9396 @ sfg-ol godmgodagsl grédgoowsh.
39bmgdby  mogolgdygdo  dndgrgdon  asdmo®dbgzs  3-dopdmlio-3-
dgmomaemgfstiogr jmgbbod A (HMG-CoA) Ogo9]@sbsl obdododm@gdo
(31,63,,68,174)  Joengb@dg@obol  Lobwgbol  dademmgn@gdegdo  (65,68).
>bodbgemo  dgreoedgb@gdo  obpgbgh  ®s  dggogrmbo@ol Lobwgbols
obdodozosl, F@s@do bLFgg06 4m9bbod Q-L wmbgl, ®@sbsig dmdyggds
mJLowsiool gmbgmaogodgds.

Gsdpmdommobolis s dobgsbh asbgoma@gdygema mdyb dsmmyybgbo

Godmdomgodbo diggmerow obosbgdgh 3pbogdb, @ol Jgmgaswag
03gergds Ladgmemgdol 39dd@sbol podogenmdbs (GGogdyme goddgdols
ool dgfobogndoe  brgds  399d@sbol @oboobgds,  dglodgrms

AOJMINGO3, bEm  osMs@Gogdaan  dgdmbggggddeo —  mxdgedo
3300©98> 5B3H-b 3MmpEgdaos, brgds grdgeol gbgMacol dgdizomgos
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s> Ygdppamd  Bomgeomogngdols abosbgds). dg3d@mabols  godsgameds,
3oMgaer  @opdo, o@igemgds  Nat ogols 0ofygo>  bo@moydol
dodgogtgdagm  aomoobgds  gdbBoeggmamgo  bogdioesk
0bfasgeymyg®  Logmhigdo, @obog dogggds  gxdgedo  Ca+
3163963 65G00L VA (gxe g dogs Ca2+ 3mb3abH o300,
360Bgbgmemgbore  dzoGge  gILEGSEIR YL YGMb  Ageatigdom). gl
3OmGgbo  oboobgdymen gxégwdo  ofgggl Nat/Ca2+  BHgddel
250mog@gdger I dgwgdsl, Gs@, mogols dbdag, gowegg 9gom bEEOl
axGgedo Ca2t  gmbggbdGagoesl, Goms bygemo Yyafgnl gx@groneb
asb®eomn  Nat popaobgdsl. gudgool s@g-00 asdmgodse, Sbggy
bgeoli  qfgemdl  gogngogdol pop®mggoslt,  Ca2+/ATP  (¢gddml
9mJdgegools 9gdGomgdols aodm (Thelan at al.,1998) (9,10,11)

43gem bgdmm hodmmgenogma 3migbo (dothomog o
3030930 LF@smo o dbotiwo o@gds woboosbgdaeo domodols
gbpmigsbdobs o doGmmbetiogddo, ofggzb  gabool  Px@grol
bgg®mdlL)  Loghmms @odpmdomenobols dommygbybolismngol. dgdpgma
brgds  gxGgmel  @a@dghdadob  mgydopeeol  d@mmygGoob -
golgmmodsbs A2 @s bgofmomgdoe 30m@gebgdob sfHogozes, o
mogols  AbGog  goegg  9ROM  sbosbgdl  Fomgoddomol  dmk3mgdb.
(Jackson). Osm  Am@ol, yggody  wowo  Ibodgbgmmmds  gbokgde
Gobgomodsbs A2, GHmdmol dmJdgegdol Ygrgaoe  bodygmigsbdobs
>  dodmJmbedogdoly 333d60boms  gmlgmmadopgdby, FoHIoGrgds
mabegembgmmoedopgdo s mogolggsgmo  3bodmgsbo  dg03900. gl
bogmog®gdgoo gopgg ROm Sboobgdgh Jybmol gxEgegdl ws Sby
nJdbgds dobgog@o Ymg. (3.4.5,15)

AGogdnmo  @sdwmdommobol -  3053-Lbobpémdol  Jsmmpghgbo
doomo@o  boH0gmegds mGo  dgdobobdoo: 1)  sbogmdoya@

LAO9]B90g0by 300G 53060 535103939500 b99mJdgogdom,
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pobgdgmo o6 wos  Lobom — 3(59-d9]sbobdo 2)  JLmgomngdhy
Foabotgogmmo bgTmmon ©s ofgosh aefmdpobay domo boby@dmogo
0dgdoomn  — 3md3Ggboygm-0dgdogto  dgdsbobdo. 350MEN My 0960
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353096390,  @mdegdlisig  bolbmdo 395 0bgobabol  Iohiggbgdgero
s>gdo@gds 20 000 o6 Gop009896  dsbo@men-603o0dmbsd g
o70gbhby s wosgmabbyg bodmmgol jobwopsdgbo s@oob (]. Eneas JF).
d3ebogomdols  Jododor  @gboliGbdagm  3o0gbBgel  bolibando
gelgemaols s 3gdo§midodoli gogomgdom  dopagna dohggbgdergdo
>mgbodbgoem, Goi  gybmgdol  psEoggonm  ddody o LgHombyero
sbosbgdol s 3gdm mbighd@sinals dabggbgdgamas.

@sdmdocymobol  gmbbg  mod dmagdols  AFg059 ggdodobomdols
asbgomodgaol Lhgs domJodog®d do@jatims godmgmgbsls dmgamo Gogo
3393900 dogdmgbo. o8 339390L  Becobes oA gmszog®o  jogdodols
dogdol  dgwyemds  LobbmTo o  Dodedo  dompamdobols
dohggbgoemgdbs wo modydmgdol AFg039 9gdcG0bmdols aobgomotgdals
@oligh Dmdob. @gs IsEoghGol 3Hmbagdamds 3gamgged godmgomoby,
@m8 byooesh mobl, @mdmydbsi docTo  dJompemmdobol dognosh
dswaaro  ohggbgdgemo  smgbodbgomwms (> 1000 by/Aen bo@ds < 10
ba/de) o z8engool 8Fg5039 wobgubiaes gobygomedpam, ds'dob,
Gmpglsg besd Jompsbls Fodpdo dompgumdabol dohggbgdemom < 300
ba/Ien-by  wodgdemgdol  IFgo85  wolgyybigonl  gobgomodgds o@
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> bodbs ( Feinfeld DA). bsbo 9qbwms goglgsl ol aogdmgdb, &Gmd
s>@bodbam 3330080 Lobbendo jégo@obiobobsls Iohggbgdergdlbs @
006 390 gdol dFg033 wobyybiiool asbgomamgdsl dodob jm@gmsos
5@  ofbs  asdmgmgbogmo, G5 3c®339gFoma 3095806 3065%5b
006 39 gdoll 373039 oliggbjiools gsbgomsdgdol  s@sg@mygo@mgeb
3G godmdge  360dgbgermdaby doymomgdl. jowgy goOmo  jgemggols
dmbazgdgoom, Gmdgeno ‘doérodo dompamdobols ombols
360Tgbgermdols  shognobl  Jogdwgbs  woddmgdol  woliggbjaool
mgogolsb@olbom, ‘domp'do docgermdobols  Jgdiggenmdbs, @mdgamog
>gdo@gds 20000  by/dan.  3boUgbgemmgbs  béwol  Ggbymo
93do@olbmdols  gobgomstdgool @obilb (Loun B, Astles). smbadbymo
338739400l dmba(zgdgdols dggpobyds Godemdomenobolis UGN
domgemooby@osh  odol  jogdodol mgogebsbdobon  Log@mbogmom
M6 dmbpgls domgdaano ‘dgogagonls 2H>9M M3 mgbgdols
asogomolifobgdom.  jge0gg90T0 bdodog @ s@al ybogoiodgdbymo
00d3degdol Y3539  9gdodobmdol  wagobogos  oby Lgowolbgo
3350393900  mod 3w gdol  gzdG00bmbdol  aoblbgggdager  ggobogosl
099690L,  wofygdnmo  LobbmTo jEgsGobobol  mboli  Jmds@gdomsb
dg@o 3oy 20 da/en, d3@bognmosdo 3g8mosgobals
S0 ommmdadog.  obggy,  Logdomp  dMogopnggg@mgobos  jgemggols
0bs0bn s ggeggedo 3o3096G 900l Badmmgol j@odgdondgbos. Sbygga
Logdompe  wop  godpamgddo Igdygmdl  as8mggerggao 33096 o0l
GomEgbmdag (B-ob 372-dpg); oM stioli gHmbsoMmo MM wsbosbgdomab
d390bommdaduyg s,  wgom  dompamrmdnbyg@ools  dj@bogmmdsy
SAsYmYgoMmgobo o aablbgaggdgeos  Lbgowsbbgs  339mmggddo.
dogbgoogoe, @moBgfsfgmado  s@bgdymo  ggmgggonl  dmbazgdgdols
SOy 55Gm36550by, Ao gbody sbygbols 250m@sbols
Bgbodgngdmmds  Bonbz  5@OLgdmol  LobbmTo 3@ o@objobsbols o
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Jomammdoboli  Aobggbgomgdol  mgomlbabBobom.  3@goBbgebsbsl
Bohg9bgdmgdoli  aobliobmg®s  gbps  dmbrpgh  wsbosbgdopsh  gemo
bosmol goblogarmdsdo; 3 dohggbgdemo goblobegds momgdol ygges
Jemobogol  Fglsdergdmmdgd@os s  mgom gl bobxo o6 ool
dgoGopeomgdagamo  dgmmpo s domg@mdobol HalBmob dgmstgbomn
Bogamgdo  dgo@opmogdamo  godmggmggos. bobbedo ©s dodido
Jorgammdobols  aoblobmgds gbps  Bmbpgl  Jgdengdobposggetisw
oboobgdowab 24 Losmol poblagenmdsBa. sdabmobogg, dompgmemdobols
gmodobogos  pogomgdom  Lf@sgse  bpgds  jGgod0bgobsboboob
godgdom, @ol  podmg  ob  gybomgools woboobgdol  Agualgdol
Bogengdorw womgdaeo  domjodoyda dséygdos (Vanholder R, Sever). |
Vanholder R, Sever MS, Erek E, Lameire N. Rhabdomyolysis. ] Am Soc Nephrol
2000;11(8):1553-61.  3hobigdhme g3mggodo,  GedgmTog  (30dgd0
35309600 dmbsFoggmdes Jomagmdobol ©s JM9o@0bgobsbal Lofyobo
Bobggbgdegools  50%  Tgbodsdobog 12 s 42 boosmTo  doogiygs
(Lappalainen H, Tiula E, Uotila L, Manttari M. Elimination kinetics of myoglobin
and creatine kinase in rhabdomyolysis: implications for follow-up. Crit Care Med
2002;30(10):2212-5).

3dmASHMG0PEn  jgmggoms  sbamobols Lagdggmby  Lobbendo
JO95G0bgobsbols (127,132) dobggbgdmmgdols podmygbgds  >gGogmgdgenos
Lagdgm Aademdomenobals ‘dgdmbggganddo 35¢3096@ 90k
LMobobaobsmgol, 859nb,  GAmpglss domammdobol  goblobogel
>9GoEmgomemds 59 mgognbsbdobom Jobodogngos.

Godmdomeobol  wospbmlb@ogobsmgols  3603gbgenmgobos  sbggg
Bompemmdobamos. Jomgmmdabn  ggbJaombodgdl  hobbbol  Jodggero
Godol gnbool goddogngddo. domgemmdnbo  dagigmmgbgds @orgeo

Gosmgdol — JAm3m3dm@goregdol wxaaal. dobo domaggas Fgoy900
dgfol > pemmdobol  Jmemodgd@oygmo dogngageobsgsb,  Gmdanols
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fmbs wosbmmgdom 17 800 ©b-I Foddmoygbl. j9bomol momnmygmo
a®530 (3o Fmbs) Fgoogh 48y Jompmmdobl, 3mobdsdo oo oG
sl o6 aabgogds Jobo  jgomo — 0,0033y/m. Jommobol el
Bomaemmdobo ggbgrgds 0@ amsinsdo, dobo 50% gg@omEgds seoge2
amedamobl, ©sbodhgbo  jo  mogolygomo  @@sJgose s gowob

a0 mdgn e 9o Boa{A'do. domammmbobols 219 g gdopab
asbmogolbygmgds  ©o 03dodgdgaos qxmgool  @obmlbmdgdols

GGHogdobmab, @Gmdmgdo obyggy FgoEsgh  BgGdghdgob. dompmmdobo
pogg@gbo®ogds dgdmpmomdobolisgsb,  odom @cmd MgB o6
7353000 ds  3o3Geammdobl, sdodmd oy Godemdommobo o6 oMol
sbm@godgdgmo Jgammabmob Jo3Gmpmmdobo beo@dsdos. MgB dodedo
>dm39bmgds, AmEs dobo  3mbgbd@sgos 0,5-1,5 da/om  ©o dgdos,
bowgmem  dobo  3ob3gbBGsgos oy 100 d/pen dgdos  ToGpo  ggdl
oigeool.  Jomaenmdoboli bobggdom @odemol 3g@ompo docige (2-3Lm),
sdo@md ols LY D900 9J3 9806509 noG i demgdopsb @
FgBodmemobodegds dogro@9dnbsw. Jmobdado Mg -ob oby ber@dsdo
ahmbrgds, J9bmol wobosbgdopsk 6-8 Lo-ob Tgdwgy. mHyobobdowsb
LY @axq0  gerodobsioals godm, 3ansbdsdo Mg-ob  >@ s&lgdmds, @
asdmmogbogl @sdomilomgnobb.  dompamdobol doFgds  THeGdo
30035/ 0gm-ob 23/3em-80g o IgHop omgargds 30a3gbdPdose @S GOEGES
250/3¢n-Dy dg@os ‘doio 0 9dgermdls “ 30 Jomgmem o=l
Wga0omemdsl.  sbgmo  ggg@ommds  gomodipgds, Gm@Es  FoGpdo
Jompmmdobosb  ghmop  S@bgmdlL  gmdgdmpymmdaebo.  (Moxley)
30pd96¢ 000l Fgb@ol ‘dggobgoobismgols, 3b0Tgbgermds  gbokgds
399:8m@00l 26 sGlLgdmdsh. MBmmpmmopobols — 8g6%omabols gbde.
adobsbosmgdgemos >1939 30374 joen gdoo, Jodm gognz3qdos,
Jo3gogmbasdgdos, 3Jodg@u®oggdos s ULbgs gabmol  gg@dgbBgonl:

@5 JAodEaigeemagbsbobs o dop@nlodgGods@ol, smEemebsl,
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5dobm@Hsblggg@sbols o> JoOdmbobdo@obs HI-0b do@gdo.
3oO0msb3ow®msbs II-ol s@GLgdmds  dbmgomp asbogbmanosbo  jgbools
dobobosmgdgemos ws Jobo dsFgds, Gopammi dombobols 3dody wodgol
ROopdghBgdols do@ oo, aobogbmenonbo Jabmols abosbgool
sdlobggemos  (93,94,95). opbo'dbygeol  aodm,  domo do@gds IROM
L3gogog@se omgmgds Msdpmdommobolsmgol, gopdg CK-ob dadgde.
Jo3g@gomgdos  bAwol  Jodpomemo  polihomdool  Golgl, ®mdgemog
30033 A90m  odeEgds  dJodmgoezglool éml. sbosbjdymo
Jabmogsh gmlbegadgool gopsligans Gomgaeno®gdo LobbmBo ofgggl
Jodgdgmlgs@gdosl, sbygg odg-l 3meoyg@ool gabsdo, 3gbmmgabo
dmkmgdowsb, s 939eomgdamo  gogogogdo,  gxRGgaecg  bogmggdo
2AOWSOEANEDIS s gomaBEgds  Jodg@gemzgdos  (4,11,83,84,149,150).
gobgmeo gisgdothegds G gomiogdl, bogds Joromdol gmbagsdoels
Vot Jdbo ©S dooma hognoggds Jbmgoangodo —
JOP (3093035300, 3o (30930353300 dgbisdgmms  asbgomodwgl,  obggy
Jodemgoggdool  3m@gaodgdols  dobbom, gogmgogdol  3MgdsMoggdom
dgobogamdols  dggpar. motdamagdol  IFgeg9 9gde@obomdom
as@mmgools dgdombgggeBo 3G oGobobolis s Jodwmgsbsls dsGgds,

goondobs  ©o  Jodpgogol,  gobas@gdols  gopgy  gueOm  dodgos,
Jodmgomigdool  Igbs@bobgds,  MmBgamoi  dmmog@ools liowosdo

d0396 gogn(3900>do aoapols, 3990 3mog e o300 5MMg93900,
OMQMA 3 Msdemdommobobsmgolios wadobobosmgdgammao, >bggg
bodhrbpgds mdg-b pdmL.

Jo6EoEre GOm3mbobydo GodpmBommoboli ospabmbiogg@o d>633¢0

doagnem Pangdol aobdsganmosTo @sdpmdomarabol Jgbogobgdbmop
250m0ggbgde  obggg godwoumn  §Om3mbobgdo,  2sbloggmegoom
@sopmdomenabols  pobgomgBgdol  Gobgol  3Jmbg 35309690
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dosanaoom,  Jomdsmoom, dombm@om  Jodwobomyg  osgopgdato —
Lofberg M (212,213). EOm3mbobgdols  jmddemgdlo  geagds  Lodo
bdgtmgamobspgsb — GMHm3mbobo C, AMmimbobo I ws GHm3mbobo T.
Jodpogmo  FOmimbobgdo aaerol gmbmols  5J@obol  mbgaro
qogosdgbBols  Aggesdmdgmo  3Om@gobgdos.  obobo admgpgds
M0 domgodpoqdol oliggg hmbbbols gobogbmanosh  39bomgddo.
Jodogmo  §eemdmbobo T o [ Foddmogddbgds dbogmmp  agaols
Jabo3o.  oOwomgmo  Aom3mbobo T (cTnT) s I (cTnl) 9
b3gaegog®os domgsdandols mohoshbgdols dglsgsligdbenar, gomg 394
Jofimogama  GOmImbobgéa  omgemgos  domognda@dbmdosty  Gabdowe.
GOM3IMbobols  3mddmgJlo oA ag@omgdl agerol 399 dg0mdsl.
JoOogmo  HEm3Imbobo C-U (cTnC) boghmo jognioydol ombmob (Ca™)
18-kD-30gms o6gagtommgdl sJ@ob gomsdgbdgdel sj@ogsaosl. ¢Tnl (~
23 kD) s cTnl (-23 kD) §oc8mJdbosh {O®3mbobgdols  jmdsengJll
H®mM3IMdombobls ©> > ob Romod;b@gddo. aogolimab
d93o3B0@gdgeo  godwoygmo  FOm3mbobgdol  asMps, gbgrogdom Jom
nsgobgRser  gasjgoslsg, Omdmgdog cTnT-I 6-8%-1 gowpgbl w@o
cTnl-obs  3,5%-L.  goboogsb  godmogyero  AOM3mbobgdols  smdmhgbs
0d9bmgygdgbG o sbomabom spgogos, o oMol dgodspmodgdymo
s Agregao  Lo@Tdgbms omgemgds  ogemy@  domds® jgMog,

aobbaggmdgdom gopogpgdger dgdobggggddo.
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A% o3ndoatbobo

cInl  o@ Tomdmapaqbls hmbhbmgabo Jabmols wabosbgdol
eooabelo 9@ domdod 3961, GIQTEN cITnT A>dEn0gdgdam o
Vo@dmo]dbgds gbggo@adyamo s Ggagbodgdama  hmbhbmgobo
Jnbmgdosb. — Saggin L, Gorza L (221,236,237). cTnT-li dmds@gdgero
3M0G96HA Gl s@F @96 woydgbols  Jpbmmgsbo  obdmgoobs @
Jogoodombodols @@ml - Kobayashi § (239). TnT-U 353 gds op§geomas
sliggg L3mOFLAGE 8595353900 Bothommbymrn @Gdmmols dgdwmgy (219,
220, 238). @om3mbobo T 5 Fomimbobo 1 odols domgodwogdels
pobosbgdol  dowomdaddbmdosmy o b3gaegogdo  do@jg@o. dmom
bobgddo 3085  gmOmbogrydo  Lobpdmdgbol  Aml  jed@ogmo
HOm3mbobgdals  dguolgds gobws  dbo'dgbgmmmgsbo. 93 ™m0l
bobmgamgdol 3°30mn0obgdaends JMdo@g@de, 3oOPOME@®Mam
Sdgoggunds  gogmgxds s Sdgdogal ggaol Slimgososd  doogmgl
Ho(To  domo  gobmdgs, GmameEg LEsbps@dgmo  domdo® gto
domgodwondol  Fg039  obgodiJdol  osgbmbolmgol  @s  dfgegy
JOAmbsga®a  Lobp@dmdols  dodmgolbogolb. ogdges JoO@ogeo
BOm3mbobgdo dmdoGgdagmos Lbgs 4936 35309bG dog, Mg gddog oM
sthaly  AFgs39 gmmbos@gdo  bobpdmdn.  od  goJdob  Podygmgsl
doggogo®o @a560b30bomgol deog® odabosbgdgm 3sdm g g390mab
> @0 P Mosmg®  obobodxgdmsb.  dop.  Lyglobol EA®L
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POpogmo  HOmImbobgdo  ImIs@gdymos  domgodpogdol  AF3039
psbosbgdol 5@3Jmby 353096 g0l 36%-pob 85%-dmg. gfodds gbgo
o3Megl Gmd HEMm3IMbabgdo séal domJedogdio Jomyggdgdo, Gmd ggd
Bgegemol 300G amadOBmgetRoma®adal o 39t gerobogy®
aodmggmgdl. 8Fgo59 gmOmbagagdo  Lobpemdels pémb  goBrogeo
BHM3mbobgdol IndofGgdnme Gomwpgbmds googoggdagmos Lojgroogmols
Gobyoob @ @olgn  Bopsgros 08 3030363 dmst  dgrstigdon
Godgmns 56 ogbodbgdem  HHM3mbobgdol  dmds@gds  gdwpmdo
3300950l aobdogenmdsdoa. wodoBgdom  gafyeorern  {AHm3mbobo
5303m3g Sofgmomos, Geyme mydogemdol  dGgrod@m@o ol
m33500bmdol,  Lygglobol, modygdmol  ggdodebmdol,  obbgm@ol,
Jgedmba@o  gddm@obdol  ©o  ghodoggm  SpamdsGgmdsdo  dygmy
353036 90d0,  Amdgmnsg o6 sdge  jmGmboggmo OB gBogdols
Poogomgdgdo.  goOpoynmo  BOm3mbobgdol  swdmbgbs  dMs§ 3o,
3g3stobobodgdnee  3esbdsdo Homm3mbob T o HO@3mbob I b
dogn gy gdol LoFobosedpgam  dmbm janmbygeo >bHobbgnemgdols
LaGmommadomn bpgde. joOpogmo dOm3mbmbo I s T domgseeogdol
0bgo@J@owab 3-4 bosmol gdpgy 0do@gdl ©s @bgds dmdsdgdgmmo 4-
10 ol aobdsgenedso, Gowash Jomgzoddomgdol @sbpsmsbmdomo
093969300 a5dmabmogoligeymmadl H®m3mbobol Jmd3eqlb.
A®m3mbob I-oli 360Tgbgermdnl  Fggsligdologol  Ygbodemms  bagodm
aobeal  IBogomxg@owo  goldmygaggs, 3Tob Gm@Es  HOm3mbob  T-
Lomgols gHmo aodmigmggsai bsgdodolios.
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Jsmmgmyoy@o dpymdstgmdgde Hsd o Imdsdgdamo joMpogemo
{Hm3mbobgdol wmbom

a7eool Esbosbgdgdo ©s 0b@geggbioymo dgmmmgdo
* aool sdogomowmba
* 3383000l wogggommds
o amuol Jo@gdyos
e JPOPoM3gELos ©s ©9R0EMOEDS(300
e Fobopaemsdes dpowols wiggddobl wsbgdgs
¢ JAMmbodmLIsbdo
*  EOMsB3E0YM0 JoME0mdom3smos
o ool yygdodobmds
* 303g0@Omag0gmmo godwomdomismos
e domjoModo
* 3563935 gmEmbsdgmo 0bBgH 39600 dgmemwgdo
o ol GOsblimab@ogools Igdwymdo dpymds®gmds
¢ U93Mog9b@H Mo gey®o sGomdos

56 JSHEOYE0 oo Jbgb0
¢ j0O0d0ynm dpamdsdamdsdo dgmeio Joogbdgdoe
o domogro mbgbom Jodommghssdes

* gom@gol JoMggmawo 303563 9bboo
o mo®3dmols 7 dodolbmds

e aom@gol sGHgGools gddmanos
¢ lLygdadsdbmopagao Lolbabsdiggge
e Lgznbobo s Lg3doy@o dmgo

e oblga@o
e goboygnho pooGgodmngs, dotismmbymmo Gdmams

e Jdodogmol bagdgbo
m06 jdgrols JGmbogymo 93dstolmds s @G3d@mdommabo
ma@dgmols Jombo ggamo 930000lLmdols — Jombo gamo
9Ggdoobomgol  wadsbobosmgdganos domadsmos, Gmdaol  jamoboggeo
aodmgenobgdoba  bLbgoplbgos  @s  Jgfoe gerobpgds  modjdamols
hobo(zgangdom mg@sdosdy dymey 353096890 B0. dg360 3oizogbdo phogols
pop@mommdsls s ggbmgool  Lobyglbgh.  jabmgdol  godmgoedgols
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Ygegaow gomstpgds ggbmgdol LolylLdg, Gmdgmog 930058 gbom
asdmbs@amos  3GmJLodom o, dgamgdols o Loblotos  Ggogogno,

aodm gggemos 9600 L@ gmdsgnszool, mb@gmstmtodols,
0b@GoGG YN0 gognogiogeool,  3gdos®oggmaa  Jlmgomes
gosmogoge@gool  Ygrgasw,  ofggab  gaboob  gabdgool  Lobgbdyl.
Jo3g@3stomamgmeobdol  gegase  dgglome O (309040(300 (0>
Lobabdy slggg s3odgdl  gnbmoli dygmddg0b  9bo@lb. woomobby
dgmey  3o309bGms  d@agmglimasl  d60'dgbgenmgbopo 9d390m@gds
noboggao  oJGogmds, @o bAwol  jgbools  sHAmgool  Golgh.
(Johansen, 1999). bsbdodglge s dmbyi  353ogbdydl  s@GLydgmo
Lobbanda®mgmgabo o030 g0ab0ls ‘e g o0 9bodbgdom
bobgodmAggdome  jmimmds,  dog@msbyoodgde,  @ol godemg  slgm
3o0gb@gol  ofgm  Fobslfsdo  aobfymds  gabool  03gdogto
osgo0gdobagdo (Gambhir at al, 1995).

Sdcogom babgddo 50§ gHogos SHGJHOMEM JoE (3050 353000
Agegaow  godmfgggeno  ggbmab  0dgdogdo  ©obosbyde. swbodbymols
2500, 353096090 3BoIgbygmegbor  dggompgdem  gobogy@o
sJGogmds ©s dgdmposgnabol ligsbliols eAml ormgbodbgdsm 3gbmgdals
396hbggdo (0bswosgrabydo j@od30).

M@ gdogan do(309b@ 90 do, dgm@oo d03g0modgoogdool
20odmbfm@gdol,  dobbom  podmygbgdgmds  3mgbbod 3 GgEgddobsb
0B3odo@mgods  (LE>G067g00), FodMsHYdds, obggg bogmdobols dgog5d
dgbsdmms godmofgomls dombodo.

07l @Hmb D3 godsdobol dg@edmmoggdel odzgomgds, ofgagh
dgeool Jsmmmmgodl — mbEgmdsmaigosl, JgBramd  3GmJbodsmyg®o
396m700L Lolygldgl (Ritz et al 1980). 1,25(0H)2 D3 jgbmals sbsdomenogos,
@mdgemo  beOwol  j9bmdo  gomols Lobogbl o s@F-b  ermgom®
3Mb96BMsEosl. oli olggg bHol jabmol  39ddgoemdsl, Gmdgeoo
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GHgaaeodegde goeniogdob dgg08906 9300 BHM3@bobol 30d3mglmob.
dodmambigs@gdos, MmdgmoQ b'do®og sbmzo®gdganos
dognbg@®ogoabmasb, dgodamgds aobogl 396090l Lbobgl@ol
a0m@doggdol  Jodbgbo.  aoomobol  JoogbBaddo  3GmJLbodsgnado
Jabmgdels  LobygliGol  gte-ghomo  gotigore  3bmdogmo  dobgbos
Jodg3scomotgmoobdo (Ritz ef al 1980).  3o6om3m@dmbo  s@odo@FH™
ool gabmaly Jomanodl, o@sdgm 7569098l gbgdaeol IGmE+ 300l
A®HSbL3INMmGOL s  gHomobo@noli  3MmmEaLgdl.  smbndbygeroli  podm
denogdegds — gbmgbomdomonl —  dobgomo@gds, G5 aodmoba@gos
dgqlLgodols ©obosbgdgemo dgemols bgwadocdo bobtipom, Mo
Lodmermmp ofg93L dggbos pogegxgsb.

dgdmwposgmobom  Jgydommdol  wofygdol  Fob g3t dsgogbdl,
Eodom30enmaabo wagPels  ob gegdools dggaore dopol ©ojggomgdol
250m,  omgbodbgdsem ool @ygeaede.  bdodep,  dogobud oo
posgmobols 3530969030, FTomdmswy bl 3gbmolb  podmgo@gobs @
bobgb@ol §odygab 3Ggwoldm®ls (Fahal ef al 1997).  39boobl domgloom
EsbAOEgds sbgm 35309663030 Jybmol gemojmpgbol wadsmo ©mby
(Davenport et al . 1993 ).

6 gdo 0 3030968 gd0, Gmdgm gdo3 d3@bommdgb
dgdmposgmobomn  ob  3g@0Fmbygeno  wosgrobom,  o®ash  3AHISAG™
sbgbigdgerbo o ghogosb Jgbmgdol  Loligldgl, o>G3gm
50 9603bgdom gyboms @gmsjbsigool Lob{Gogols wodggomgds (Fahal et
al . 1996). 9agdone Jo3056Fmo Jabmols d0om3@o@ddo Hisbl
3G gmdobobBganag I Godel dmEgmgbol s@@mmegos, domdo woodgd®ol
>éedlbfmdo  dgigeos, GoAMGJoBgJBmbogol  ashlbgsggdyero
JoM05(30300, g dogos doGmnggoob botimgoom, dodmms
ashomigggde ©>  Toogm-dgkoolbgdad dmdgmms  godmgmgbs
(Davenport et al . 1993 ). domJodogdo Fgbfsgmom w@anbpgds, @md

56



osgobby Igmgo obglogdo 353096 gool, Bebhbmgsb  ygbemgdTo,
5Aom@bmo gobgm@ol wmby dswamas, o3 0fgagh mJbopsiogeo
abatioll  gepgool.  sSlgo 35309663080, Qobogndo  SiGogmdel b
g 0ol aml, do@dgmmdl  gxegredops  SEopebn  © bogds
R bgmiagodobol  ©sdmos.  (Thompson ef al 1994 ).  >jgooh
aodmdpabody,  do@mdmbmdogdol  gobagom  3HmEglgdde  gomodrgds
©g99dB0. dbmaodmo jgangzom (Kirsten L. Johansen,'” Julie Doyle,” Giorgos
K. Sakkas,’ and Jane A. Kent-Braun* - Neural and metabolic mechanisms of
excessive muscle fatigue in maintenance hemodialysis patients - Submitted 15
March 2005 ; accepted in final form 11 May 2005) j9bmol @o@arognmds
bgao@ogeoe  oym  ogegdomgdgmo  mlopsigool  3mGgbiromorsh
osgrabby  Jgmgmomgol, dog®ad oG gmbEmmby  dymgmsngol.
Lbago®omoms,  Gmd posemobby  Iymoy  IogoghHdo  ggbools
aoakoMd@dero  Eswmans  m@o  dgdobobdom  soblbbjyos - jabome
G0l gbgdgool  gHedmenobdol  wommgggoms o 3gbdGomgao
dm Jdgogdol gi3ds@abmdom.

gmggerogg  bgdomombo'dbgamals  Ugogyos, Gmd  degom  bobls,
ymggerfmon@  Bmblighgdgddn,  dggmmggetios dogd  sefgdomos
a6gdogmo  domdsmools  wGML  (pobbsgmédgdom  woomobhby  dgmg
353096(90F0) goBwogemo §AM3mbob — TnT-1 doGgds (O®bsGgeno
Lob®mdo ©s LogHmme aguol 09330960 ©oogowgods aodmengbammo
04 3odmggEn e 35(309bdgodo).

3o>Mbodobol Bowgds, s9dxmoglgdl  hmbhbol ;9bmgdob 969G 001,
GBog sl gMegds  Io3bodnd  @gbmbsblagmoe  L3g]gHmdgH@om,
569809@  osgnobg®  dozogh@godo. @odmpgbody  gamggol  dgmgacwm
posb@mems, Gmb  L-300b0foboll  ©sds@gdsd dgsdigods  jgbmgdols
Lobybdy ©> obBMowosamabyg®o  “3@od30”  (Sakurauchi et al . 1998).

bognm, @oge dspboda®m  Ggbmbablygmo  LigdBHHmdgdegmwo ;g gge
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Bo@odps  gHomtBmdmgdobol  Igg@bsmmdols Igdrpgy  Srmdmbbrs, gtute
49600l dodomaso  gobgdogatio  gbgdpos  dogdxmogbps P90 gls
Jg@oe  960Dgbgermgsbos,  gobsowsb  godmogggms,  Gmd «q9d07gen
35309685090, Jnbmols ©>b0sbgdo—yodmgodgo asdmfgameos
Jo3dmJboom,  gbodo-domieddo  gobydowol  bogmgdo  dofm@good
gogase (Thompson er al . 1997). 58 swdmbgbol Fgmgaow a0 335,
@md  g9bool  ©sboobgdsdo  Bwsgeto  ©s  gdodadglio  dowwo
80940036985 JodmJbosl s 83goor hedm@bgds  jombodobol Gmemo.
0993o,  Jo@bodobol  mboto,  FgeBodml  Jmdmiobighgdes o
JmBmioliGobg@os 5@ godpsgl 860dghganmdsl, obgdool s dgdepymd
Jom3smools gabgomsmgdols dGmgoms]gogobs o dgg@bogmmoobangal.
535bmsbogy, godwogmo  dodyg@gdol (CK, CK-MB, TnT, Tnl)
doBgde  motdmagdols  JAmbognsn  ggdomolbmdom  mosgirgdgm s
Jmadsdge  Jgfmposmobhy Aymeg 35309bB 330, gbrs fisemgsmmb
ammol 09gd0mMo  mosgogdol (pow) Moby Goddmeew, dogbgragow
0dobs, Gmd o podmdogbagm  odbs dobmgol  sdsbabiosmgdgemo
sdM@sGmM@nmmo s 0bbF@PdgbHamre jaemggol Imbsigdgoom.
bobbgnBo  gotwogmo  dotg@gdol  3mb3gbd®siool  dmdsdgds
bBoGos Jombogaee 3gdmwosgobby ymyy 3530966 90T s bdodsg o3
3ot 390980 A0o@gds  domgsGragdol  podmbsggmo  @obosbjdol
250989 803pobomgmdl. sdmghor, gotwogmo  dotgg@gdol, AMRMA
domgompogdol  pobosbgdol  @nGobamo  dobggbgdemagdol  godmygbgds
ao@y3ggmFomoe bogsdsmms mo@ B gdol J@mbosgma gidstolmbon
5030 YOEn 353096 gddo (223,224,241,242,243 244, 258,263) oM @07am0
3561390980l s@boBbgmo  ghggwem  wswagdomo  gJbdGglos  JOmboygm
Jgdmwosgrobby  Agmeg  3530gbHgode  P3o@odglog dJomdamosb  gbws
30g¥56mb, 3Jodmmgbol mbyby (262,264,265). Sdwgbo, bogotoymmw,
LobbenBo jotwogmo 356390980 dmBoggdygmo dobggbgomgdo hmbhbols
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Jnbmadol s @sdpmdomaobols  aodmbogengds  gbps  ogmb
Jombogger  3gdmwosgmobby  dymey 3530963080 (265,266,267,268270).
3™dogmos, GmI dom3omons bdotop sGob sbmoGgdamo ®mo® o gools
Jombogger  g4domobmdalis ws  dgdmwosgobmsb.  gemgd@®mbyero
dompa@ogogea  ggmggom  hmbhbols  39bmgdols  domglboom  3ygbomob
G030 gdol ©sIms odbs podmgengbomo  mo®ydmagdols  JHmboaano
943G0lmdom  asgopgdge  3ozogbdgddo  (270). (306 aes3osdo
dmbggo@omo gl 0bmgm@dgdo bdedop Bapado  0bGgdddgdecools
dobybo aodbwoetis o domgetipogdol wabosbgdols psdmbogagmmgdoe
homogmoom.  oddogoe, bdodop  JOmbogge  dgdmeoserobby  dgmy
353096@gddo  Loblben'do  jodwogmo o jgegdolb dmdodgdaemo
dohggbgoemgdob ob@gd3@gdoios dyli§ asbbabeg@sl dmombogl —  @o
FomdmIndoliss  obobo:  hmbhbol  39mgdosh  meg  JomgoBoygdols
E>boobgbol dgwgasw.  owbodbygao JHmbojger Jgdm@osgnobhy dgmeg
3530960700 doger Aoy gowmbgome  Fodmd@ol  dobgbo  brgds
3>nmggbgbol  mgombab@olom  (271,272,273). gl aobloggo®gdom
d60d3bgenmgabos JoMO0%E00 AHm3mbob T-1 dodotm, GNTE
sbosbgdgmo hmbhbols jmgdols sbg dom3smools s @sdpmdomamobols
a0dmbos@gmgds dgodangds ogml (268,270,272).

Lolberdo  gotipogeno  Bodgg@agdols  dobhggbgdemgdols  bgdolidogdo
do@gdobasls Jereabo 3qem dg9mposgrobby dymsy 35(309b@F 900,
gmggermgols bbogdo Jombas >d dot 39 gdols JoH oo
U33309904799m00  mgogmbsbdobon o3 Im3gesosdo. e g0l
dmbszgdgdom JOmbogym dgdmeosmabby ygmey dogogbdme 20-53%-3o0
Lolbdo  godogeo  {om3mbob T-li dmdadgdygmo  jmbEgbd@sEns
>0bodbgdmws (201 bp/dmr) (272).  35i3096H900L  sbogo, @osdgdol
SALgdmds, 30396 Jmmglggamengdos, aumol 0dgdog@o  ssgaegdols
5bs865bo s osobmsBm@olo Fmbol dsfgds gb ol gsjBmagdos,
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Gedengd0;, Jaeggol dmbsdgdom, bobba@o JoMrogmo GHm3mbob T-
b Im3odgoger  30b3gbHBoGosbmab s@0l sbmgomgdgero.  sbsgo o
J0odgdomgbg@megdos  godoge  GAm3mbob I dmdsd oy
Jb39H®sosbmob stols SbmEotgdamn274,274,275). ©030gH0
nogobmagore  Jog@msbaomdsmool s domgetpondol  0dgdools
aobdsjodmdgdammo  as@mdos. (Ooi D, House A. Cardiac troponin T in
hemodialysed patients. Clin Chem1998; 44: 1410-1416) (270). d&sdols
JoOmoneno  GEM3mbobols aobmdggdds Gggmenyios  dmsbrobs AV ge39
40Ombs@gmo  Lobp@mdol  dggdbagomdsdo. gb o@bo  Lobpm
0m3s6 390, 200mlsganols Fobobfo® a0blisdg@gfoe ws d396bsgmmdols
Bo@adgdols mgogbsb@olon. modidmol  g3ds@obmdéon  ©asgopgdge
350gbHgo I bAodop dmdsGgdageros  joG@moyo BHm3mbobols @by,

wgdge  boaxg®  Gmge  gigos 5Jdoa®  0Tgdosdy  jedpogmo
B®H3ebobols ©mby) @sdogras. o8 posbiol Jomgobommmyools séols
2093 ood0s. Ygdmamd sgEomrgdgmos  ggmgzgon, Gmd gobobabrgdeml
posgogools  dgJobobdo,  WGo@To  oSFgumo  H®m3mbobol  mbols
396LobEHgb@maals Vg930Lgdobomgols obodd@mdnd do3096@ g4 9o,
mo@ydmol  Johmbogyemae  ggdedolimdols wdml (276,277). amenols
Ea5goEgdgdo oMol boggomol  dmegoto  dobybo  moddanols
osgoEsol Lsdmenmm LFspasby — mgfommmds posbmrmgodan 45%-o0s.

Jomboggen  Jgdmwposgotbby Igmy  353096890T0  smbobodbsgos
2563bemgd  jo@omzgalyen®  EosgaEgosms  gogRi3gmmgdol  dsmsero
Lobdody, Go@ 9b6eTgbyarmgbse  o>9amgbgdl  35309bdms Logmgberob
botobbl s béAwol Ferond mgfommdsl  essbmmgéon  25%-om
(262,269). >ebodbyamopsb asdmdpobay, S0 9 gE 0
JoOomgoliggemamo sgoemdom padnfgggare mgdomemdol Jgdzodgds.
s3obomgol bsdoGms @ssgswgdgdol d39@bognmool gg®m  9g8gddado
LGs@ganol  Dgdydoggds, o o3 yggmoby dbodgbgarmasbos,
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JoOromgslbigema@o  ©ssgopgdgdol Goly NsJim@gdol smdmhgbs o
34793963090 ©mboldogdgdol @olobgs mn-b spdgnem LEowosdogy.
@0d)58O Y@ Fyotrmgdby poydrbmdom, JHmbogam dgdmposemobby
dgeg} 3530969030 gotomgalizgerg@o  dobgbgdoo gobdodmbgdamo
@aBommds posbmmydom 10-30-x 96 sgda@gds bmpow 3mdganoosdo
03039 90bgboom  poblotimdgdage  myBommygd  Jobggbgdgml,  Sbogob,
Lgbobs ws woodgdol >@lgdmdols dogbgwagow (272,276). ghobs @

0dogy  Slogmdcog xa999930, JoOEomMGaLigEm o ©dd3EHd0m
20b30@mdgdamo  mgfoermds  10-xg®  dgBo  oym  wosmabby dymy
3m3geosos@o  bopop dmdgmosgosboeb  Igesdgdom.  USRDS
dmbogdgdem ymggeeFmog@o geGromgalygegho @adommds 0K O
dgos  owbodbpm  demdgusiosdo.  JHmbogper  Jgdowasmobby  dymey
35096@ms  Bmbo@m@obaols dgpgase  aodmgmobps:  domgadwogdols
06950 JHolb Fgdgy 3o309bFws mgGommds ghmo Famolb moghby 59%,
bogne bygoo Feool 99dgy gl Bogbgo 930%-b smFgges. obggg dopogo
0gm  @gHommds  JAmbogygmr  dgdmwposmobby  Agmey  3sgogbdgodo
ammol Jg3:98900m0 938560bmdols pAml. sbig, Fspasmomow, jobswab
JOdm@@ e jamgaedo, Logmabemob  baby@demogmds gamol  obaoow
swdmigbgdamo  ggdotolmdol  30Gmdgd30 18 mggl  Jgoeygbms.
posmobby dgmao  3oogb@gdol 20%-do  Loggwogmol dobgbo gm-
Lobbandotimgms  pasgsegogdopsh,  sAol  domjgstpogdab  dFg039
0bxo@JBo  (AMI) (255). domgs@poadol  IFge59 obga@Jdo ool
$oGSLEOMmB e jemobogy@o  godembsgsgmo nJyg-b §yHdobogra@o
Lgoool 3s30gb@goolsmgol — 2 Farol a0b3sgaremosdo g g@ommds
73%-00. g45b0b3bgano 33em9gg00 a30hgnbgdl, G@md dAoFol b 3gmobdols
POwogmo  FeOm3mbobo T (cTnT) ool 3boIgbgammgobo  Fobobfod
2563bsbrmggemo o JBHmeo, a9 bolberds®mgns Lol@gdol
PosgoEgdom  3odmfgggmo  Loggoomosbmdols  ojg-ols  Ladmmmm
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LEowool  3o309b@ddo. 23560b3bgema 10 Fenols  33ang35000
spdmfghogmos ool Lademeem  Loswoob 3o0gb@gddo  cTnT s

3oOpogmo  §Om3mbaboll I 358gds. §Om3mbobob  g3oMsgglo  bews
JOAgoiosdos  JoAmbsdygmo  pasgopgdals  gobémomn  Aoljmob.
pTady) 250 a0bgdon Espsbagdgdagmoes  (ggdmdol  dgibog@
JoOwommmams, >dg@ozol jadpommmyon®o gmagxobs s 5356040l
a0l obm@os@gool dogd, @md cTnl  wo cTnT oMol 930658300
domds@jg@gdo  domgedwondol wobosbgool ws  domgstdwagdols
0bgo® ol oogbmbals  walispgbsr.  Jomgo@waogdol  0dgdoals
adoal@dgdger  bodbo  omgergds  ~  deds@gdmeno  joMEogmo
AOm3mbobo o Logodms  dobo  obsdoyn®o  jgergge.  sdo@gdom,
JoBwogmo  §Om3mbobgdo  aobobogrgds,  Gmpameg 'dy9golgdgmmo
domJodoydo ot 399980 ¥ go39 JOOmbogg@o sbosbgdol
03abmlGo@mgdobomgol, doli sdsbmobagy  3Gmgbmbgmo dbodgbgmmmds
g460dgds GoamBE modidmol JoOmbognmo g 8sG0bmbdon asgagdemn
>godymeygddo, gy doli  gogdy (254,256,257,259,271,272).

439 0gg bgdmmombadbymol podm, byn@mmmams sbmgosools
Vagome  dméol  pofibps Fobosopdogamds, Lodotims o9 o6
spfglogeoo  gmopgden dgg@bosgmmds,  dom  4gdgdgl, ™I
339mbsgmdols  slgmo  dgmmeols  dgegan  gadgor  SE® 60l
YgL§ogemomo 53 3s309b@ 900 (245,247,250,255).
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0530 I

Bobogms s godmygeaggol Igmmpgdo

33 ggs  Godwgdmws  sgopgdogmlb b yoggDodol  Lobgenmaols
Lbomboggdlboggdm  genabojols osgrabobs  @o  @admJLogaigant,
@gobodszool  aobgmaomgdsde  1986-2005 §F domogbgdmm
3530963 9290, HROmL3gdeeds shogmobds podmgogrobs, @md mdg-ob
(Lgen 401 Fgdobggsgs) 0dm3Fg93 dobgbms Dol {eOsgdaends wo
SASHGgdamds  @sdpmdomerobds  1546% (62 Wgdmbggas) dgoppobs,
dosmn  dodol  GAogdaends  474% (19 gdmbggge) bmgom
SGoG®ogdymds 10.72% (43). — gbd@ogno Nel.

1986-2005 §F @ogdagero s aMms@Mogdagmo Godemdomeoobol ‘dgmogom
aobgomgdgdnma mdy gdmbgygydol gmgaemFmogdio sbogrothn
@ bjogoo N 1
Foero mndy Madpmdomgnabo %
[ s@o@@signmo | §Hodgnmo
1986 18 2 111
1987 15 2 1 13.33
1988 48 6 17 4792
1989 28 2 7.14
1990 21 3 10.53
1991 22 1 455
1992 18 2 1 16.11
1993 8 1 12.5
1994 15 3 20
1995 12 1 833
1996 24 3 12.5
1997 17 2 11.76
1998 13 | 769
1999 20 0
2000 12 1 833
2001 27 4 14.82
2002 23 3 13.04
2003 15 2 13.3
2004 25 4 13.79
2005 16 2 12.5
[ ey 401 43 19 15,46%
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B ndy

B Godmmdommobo
>a@Mogdammo

| O @®ogdasme

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

beogowap Jemobolnto s medbmdsGmeoemo 33emagol dgmmmgdo

V3030  HMogdnmoe @ 0ModMogdymo  Godwmdomemobols
Yg9bggzgddo 35330960 90L 9ot gdbmpen gdpgao domJodogeo
J3mggd0: 383, J84-MB, domgermdobo, oy, 3®go@obobo, ‘do@Hpmgobs,
Jomogda, gegeiondo,  oMam@pobimo gmbgmeo, SLE, omd. obiggg
4ages  dogogbydo bo@odos bobbanols bLag@mm  sbognobo, bmaogeam
d53096¢do, woudgbol Ygdobggasdo GHotwgdmes mAmmerowobals (3@
(mBomenooboll  —  3g9bbowoboll s womgdomsp  omgengds
aOonEmEogYAool sMHoMbgdmdols JoMmdgddo).

3A3L  poblabmgts  bgdmps  wobsdogdise —  w@sbasfyoldo
0536mbols worslGydgdol Jobbom, Ig9pamd — AMAMAOE Posgepgdols
366mbols dod 3g@0.

3Omadsdaee Jgdoeosmobby dymey 3530963908 9GoBgdmEam
3840, 3BIMB g6sjgool s jodogero Om3mbobgdol — ¢TnT s
cTnl  33emgge.  ggagools Yggaobgds Foddmgdms  Gmymag
dgdmwposgrobomn 33gabsgmdol @olsFyoldo (Lodosbobm dohggbgdmmgdo),
olggg d3n®bognmadol 3m3qgLdo (dohggbgdergdol obsdn go).
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3oOLogmo  BOm3mbobgdol, 3g4-L> we dobo MB  g@sjiools
aoblobmgds bpgomps dgdmgabosoda:  Lolbgmo  mogbogomes
3oam@o0bgdgddo  (Loliberall  sgds  bpgdmps  s@OGgH0M-396mb G0
Rob@geroosb dg3s@obol oboyqbosdpyg ggo@sdo 2-xg®, 3oMggemo ©
dgog  bgoblbol  wofygdedey.  wogymbgdemog  bogdmwps  dobognols
(33bAMoRPHeMgos 3 500 ddgboo (3gbHGogyys 4236 OSI) 15 Fyool
aobdogermdado, Igdwamad dasBo s 3obds ngobgdmios -20°C.

Lobbanol O ‘doAwols Jeobo 37é0 > domJodogeo
dobggbgdmadol  ggergge  brgdmws  garobogol  (gbdGemgd o
pasgrabols s  EaRmMJlogazools gobygmanagdol @sdmds@mmogddo.
domgmmoobo, gotongro  GOmImbobgdo  obsbeg@gdmes  “Human”
0s6mBE0 ol madm@s@mmosdo - mdogrolido. JOmbo g
dgdmposeobby Iyme 35309689070 — gga ©S gdmgotromay®enoemo
JD G Voddmgdgms g120bagols B3bdoad-wospbobiosaf
aobgmanoangdsdo.

33 ggols 339bdo gomgogrolbfobgdpom 35¢309bGol
gdmpa@sggoger  dmbozgdgdl, bbbl s 3BL-U babadanagmdal,

SO egdnmo  Gadpmdomaobols asdmdfggg dobgbgdl, O MYEO S0
oFygogee  dgn@bommmdsls o L3g@oommobodgdne  3anrobojodo
domoglgdol oMb, yytopmgds glagmms geroboyg@m godmgrmabgdgdlbs
©> @A ME0o dobggbgdemgdl,  bpgdmws  dogrgogmo
bobpmmdols  dggsbgde.  gmoobojgdo  asdmgenobgdgdowsb  yu@momgds
5JGames  F9do-B8mBogem  ggBol  “gmge-gemsl despgedo”  BoGrol,
0gbpoi AMsbDoGmdge asdmgengbsl; ynbomgeb s bygdmmmpon®
L0d3gmdsGogobs.

Jombognm 3gdmeosmabby dyma 35309bG 9380 d60dgbgemmde

gbokadmps  wadmadoxnonee  Jmbs3g990L, @fa-b gommmyond
A5JEmAL, odu-bs s 3Gmydsdgen Jgdmwposmobom I gMbogomdols
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bobpBdmogmdal, jnbmmgeb wo bmgow Loghimm Lolgbdgl, Josergosls,
0bGHsoomoby® “300d3ly”, 0obdbangd 3oBR0mgsb e
Eo5gogdoms > Lydmosb.

3530gbG ool RoxaIBISS
aodmigmgnemos GMogdumo s sMo@Mogidgmo Gadwmdomaohom
353500907900 70 dozogbio  (1986-2005 V9. RIOTR PN GRY R Tuly
dgdmpoomobom 33Mbognmdatby dymgo 150 dozogbBo (2001-2006 §Y) —
Lgen 220 3s309680.
330g30L  3m3gbdo  domomopow  gedmogm  Jozogb@gsols  Lodo
XaIPo:
e wamxno [—3o3ogbHgoe GMogdymo Godpmdomenobom;
o waqmo II- 35309063 00 sMo@@sgdymo Msdemdomenobom

o waqao I - JOmbogge dgdmposmobby dymno 3sz0gbdgdo

adm g g 353096090l jeobogndo xaugade (n=220)

g bdogro N2
waaao I — @esgdgene Godemdomenobo 25
x3ax0 I — ste@@ogdymo @Gsdemdongotbo 45
xaanoe I - Jambo e dgdmwosgnabby dymago doogbdyde 150

Amame  bgdmo  ogm  >ebodbygero Lobgbyg oy BF 3039
@odpmdomeobol  (HOogdneo s sMoB®ogdyeen) 70 Fgdmbggge.
Bogdymma  @sdpmdommobol (I xgyxno) 25 Fgdobggsoesh mdyg-om
astOmgmes 19 Wgdmbgggs (76%), sOs@Magdgmoe  Godpmdomamobob
(Ixague) 45 dgdmbgggoesh ndg-om  gatogmos 43 dgdobggge
(95,56%). III waqal Dgowpgbgb 3vmy@ednm Jgdmposmobby dgmago
353096 900
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C 393‘538 ﬁabfgmaomc’gncﬁnh 70 '3830113383.5 '

l
|
( BHEagdmea - 25 ' C séwesadnma - 45 )
Caaﬁm-ama&ag?o 3 19 (76%)) Gaﬁmﬂggaagggn ody 43 (95.56%) )

Gagdamo Godomdomenotbo
Wgo39 H®ogdgero  Godwwmdommobol  dgdobgggdo  doGomspaw

dgoeaobgl 1988 Yarol 49909030 bLemdbgmBo (L3o@dsye) dmdbpoto

dofabdgtol Ygogase obsdomgdymgdds (23 3s3ogbfo) s méds
LdmAspagmds  dgdobggged (g@me  Lgobgmdo  ‘bgogdo I8  bLosmob
asbtsgenmdodo Jmgmeno s dgm@y §GoJHmEol BgFTmeol J399 34
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