BIFNA m%mﬁ 13 ﬂi:ﬁuﬁauqmﬂu-ﬁ'mmu b&&o

I~

A A
unanunIm

Jspanuaa uaZlsanaguaa

4

aus lyemayil,*

o o v

93179U  UWUUNU*

q

Unin
Fruanlszifudounmialuilimlszanauly
Al Tuvaedt ovumsahihudiosdaaioussy
Jume sziiaguamiimadies finmsflesfessiufaiu
MY TN AUY. AR . U, . 3. uAsfgende
usiiy aandihidusnms
Heatstroke”

é ¥
UNAD W Va1 557 1919 U %Qﬂuqﬂﬂﬂ’ﬁllﬁj

5z wee@o Ao

panuuRaUNY “IsRaNuAn: V94

adliAeeduynuielsamitlnin uddellaulnendan
uazdunenulsntiodnauivey  esningumgilani
o X ' ' & o & A o0 qwa

Fousuauiniuriniues Taym agiildinanne

TanSoude madaseiiwiiyaiaq 9nlssnuge mnIsy

o,,m,&

msaalifmaeth dudu munumseliinluy

usazliszinInatsd uauAUNTYNUOUATIZIN
pimansousn  Ahenidulsaiifiaananuiou u

o

T dudldusenunaieuds  udindwm @din uazf 9

S o ' oA o RK ‘“;'
91y NIaNeglungut”oa Tasmmzy sergunthedlu

&b

@

Tsnanuanlding NANTANHINIITZUIAINGINL I

Tudsema wigewsnm  mmeimafiseusa awali
sanmaiialinauuaaluwaiiosegiilszna wo 1o
dol5591n3 000,000 AU Felusunindifihedi
Finotatios beo au Aoll™?

Tsafiaananuiou (heat related illness)
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o. anfiudou (Prickly heat)

w. l5aUINuAa (Heat edema)

o. mifluanainanuiou (Heat syncope)

<. linazaiiuaa (Heat Cramps)

&. lsamdosuaa (Heat Exhaustion)

b. lsnavuan (Heatstroke)
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1snaniaa (Heatstroke)
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(acclimatization)®

Tsamasunn (Heat Exhaustion)
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anusou (cellular response to heat stress)

otz lafanens F99meveslsa  aasdl
anudhlafen iy systemic uaz cellular response #10
NMNZA38ANANN5OU (heat stress) L~ gADU 519NY
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Usugamgil (thermoregulation), M3UsuTIanIgli
PETUNY NINNUDIMA  (acclimatization), MIADY
UBIDENINIUNWAL (acute-phase response) KAzNI
aou uealaen1s 319 heat-shock protein (heat-shock

response)®

M315ugmmgii (thermoregulation)
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(heart rate), ndammslraveudonsonniniale
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ventilation) mmzﬁLﬁamﬁ"lﬂtgmai’mzmﬁlu (visceral
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1505906 (Thyroid agonists)
e1dUeINIFUA (Tricyclic antidepressants)
fon 13619897 ow-oc

M3lsusumaliineduny mugiiema
(acclimatization)
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I8laglineWinasuanoaoamMems GUnIunsng
naNEENT acclimatization Gagaumgiil _slinal¥iAa
MsUsSuAIveIsTULYI luazvaoaden laelinaliing
MInszAY sympathetic pathway IHali cardiac output
viunazidenlualiodszmeluniesas (splanchnic
vasoconstriction) udidealvallfiminaznduiie
MU (cutaneous vasodilatation) 131918
Fumiewiniu  uazainmsiidenlidoeiilnanas
NalWiian13nIZAUIZUY renin angiotensin aldos-
terone Wlamonnifuinuazindeusienly uazan
Msiians aredavesadnduiioars  (rhabdo-

myolysis)®*
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MINDY UBIBHIINYUNAY
(acute-phase response)

NIA0Y UDIBENINYUNAUAD N1IZIATEA
nnanufou fuliiserfiifAerveas endothelial cell
wradifinidonuy uaz epithelial cell Faaziloariy
mahawiiedenas a SumItewuay i cytokine
va1uyiagn Metuiionsy uoadonuFounIN
A32UAUNTS metabolism n1vlusianie 1IN
“unadou® wu TNF-q, interleukin-1, interleukin-
2, interleukin-6, interleukin-8, interleukin-10,
interleukin-12 ({udu°®

Interleukin-6 #ign 1934 rhl¥nsaey
UDIABNIIONE VBYIIRIUWAUAAAY 1ABAILAW
52AUUD inflammatory cytokines, N3zdUM3I 319 anti-
inflammatory acute-phase protein fiau Faldsdn
FINa19EuEINs 19 reactive oxygen species 1oz
IS proteolytic enzymes nneadifiadoauii
QnNIedi W acute-phase protein 81 1M C-reac-
tive proteins 3zn3zduUMITAGA MIANTILIL uas
M3 $anaeaidenves endothelial cell Auiu3ee
milinamsgsouusy®

MU uadlasns 519 heat-shock protein
(heat-shock response)
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$19mMe  (homeostasis) 16 na1nfe a1afaaINAY
duMadveansliuguvgil (thermoregulation), 13
AOU UDPIDINRNILWAY (acute-phase response) i
WY wazmMs 519 heat-shock protein ana®
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Usnaguiaunuaamaimezimhiiaugu
gamgimelusumeliedi oo’ C gudilianuhde
gampiidendivariu mnguvgiludon sznzdu
warm sensitive neuron fsi¥adlss MUY ventro-
medial preoptic area fi anterior hypothalamus uae
parvocellular portion ii periventricular nucleus ii
hypothalamus v ¥ nasensasunasesiiane
Tumsiiumsszineanudeusenninieme lagruma
szuvuilsz 1 sympathetic FaflwalW cardiac output
dindunazidenlvalleorzmolufosas (splanchnic
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mﬂ%u (cutaneous vasodilatation) Fawalagsw
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Tafia 9 lsndu gieauou FAuuoanesed Hay
Coadelanl u uvanndadsmelu Wy aneidl
Bunsdenanateduizess (chronic volume deple-
tion), ©1, nsfisenell wsefiSnadeai
wale udalhdssnamelunilond (cardiovascular
output), N9 UBIVDY heat shock protein anag
Fauegiuudazis  uazmafisenmehildiuninisy
amliduaeiy mwermaisou (lack of acclima-
tization)"®®

M300Y UBIdHIIDIWAY
(acute-phase response) fannihu
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ssnindioonmaimeedaniin vioguvgd
Jtuashlvasaideauinaufimiesd  was
NaoARoAve90IveMuludual (splanchnic vasocon-
striction)  awal¥idoadfiigungll_sienneioas
unaellds o aimfuanadeuianszagly
frtanaden  manldsumlasiionnihll ideallsh
97v1eneluanas (splanchnic hypoperfusion) uag
NAaen (ischemia) waliifinns $19 reactive
oxygen (az nitrogen species #a019nthlWideidien
a1l "1naly (intestinal mucosa injury) ¥ l¥n5%y
KLY (hyperpermeability) finaliifiumoluda
(endotoxin) 32191 szuulvaisuden uaz a 5w acute
phase response 11 u:mil,ﬁumi 719 cytokine 1% IL6,
IL1, TNF-alpha dailfifald was nitric oxide m
cytokine waz nitric oxide WIDVAVININITUTY
gamnil uazsaliAngamgiluhene sluanlsad
Rerfunnuieu (hyperthermia), ANuaudensm uaz

szuvilse 1 unaaialin@so®

113 319 heat-shock protein aaas
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waemaiugnInludui “une HSP (genetic poly-
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luii o

nalnmstna  heatstroke
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o) SUaMs “uAT1Y DNA azminoasi’
(transcription), 81 RNA splicing uazmsulasn
(translation)

) §u6a cell cycle

o) lsAuuan a1e (degradation) uazan
ATNOU

&) fiumsuan awveslsAuriuma lyso-
some iag protein hydrolase pathway

&) nalinannuialsnAves cytoskeletal
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Core Temperature* Signs Symptoms
Heat Exhaustion 37°C to 40°C Anxiety Anorexia
(98.6°F to 104 F) Confusion Dizziness

Cutaneous flushing
Hypotension
Oliguria
Pyrexia
Tachycardia
Vomiting
Heatstroke > 40°C Anhydrosisf
Cardiac arhythmias
Disseminated intravascular
coagulation
Hepatic failure
Hyperpyrexia
Hyperventilation
Mental status changes:
Ataxia
Coma
Confusion
Irritability
Seizures
Pulmonary edema
Renal failure
Rhabdomyolysis
Shock

Fatigue and malaise
Headache

Nausea

Visual disturbances

Weakness

As above

*- Elevated temperatures are not necessary for diagnosis.

Peripheral temperature measurements may be deceptive.®

1- Patients with exertional heatstroke may continue to sweat.
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Mmmsshmndeanufuedaiunineg  dodheldsy
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fhovsdifnnniuie oo wWefifud®? malsziiu
oimadiosduvesfihed ¢ sihufluanuaanissmly
f4N1IAIVIAQUNNNINMY  (temperature), #3739
madurela (airway), szuumMsmela (breathing),
szuvlvaisuvedladia (circulation), dATINTLAY
voealafisy (tachycardia), somelasy (tachyp-
nea) uazaNuaulanindsn@ (normotension) 1§)u
pimsvedlsnanuaaiinulios  gamailuienioves
Hihelsnavuaalagilsnfudiszegiznin <o "C B9
@2 C (002 F N 000.b F) 1azmMaNIuUNN
n3niin 5el¥ bladder W30 esophageal probe ug
nnnsunuNghsuengeaigurgl 908 o’ C
(00b.5 F) maamasamsnathaseliiie foasialds
HANIzNUN heatstroke Faldin complete blood count,
electrolytes, liver chemistries, blood urea nitrogen,
creatinine, calcium, magnesium, coagulation profile
(prothrombin time, partial thromboplastin time),
arterial blood gases, urinalysis, urinary myoglobin
UBNMNIAITN electrocardiogram  uazgemnia”
n3290n 1adeni CT scan U3NQATHE uaz9121h
v umdamnana dieldlunsusnlsadueonll lag

mludthend nwmsy Anlasuulag®® <o
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NI1IINHE
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amhualiidug awmenszmen
"msutheiiiermsnab, dheiidlsndey

luidoas, dheiiii ammsd Andsuulas (mental

status changes) 3afiszuutlses m unavhdems

N3zdU (central nervous system irritability) A3

sumssnenlulsaweianmuie ¥ M3 1sazane
gOJ - ld'd = [ v LA
matndeusndlwdoudy ulszney 01vldnmly
fihennaunieudnides  wazuwndginasliaiy
nyRoNMITINgeIMIvelsamasuaayiia  hypo-
natremic UaLMaNABINIIH hypotonic fluids N3
yasginde laasunuiamelldierinunde  (normal
saline) Ansihuldedada Taeld serum sodium
~ X 1% Ay v A '
WU lud N 1in31AY .« mEq @0 L (lo.& mmol
@ L) aodnlug eileen central pontine myeli-
nolysis 91Msveslsamasuaalasdindudrnzmeniely
4 o AR o o
- N S1neInsaelidvunIswilaelld
TsanenunaiiesumMssnE Az I NN INNIAN

Tsnanuaa

hvnsveanissnenlsaanuan fe n1saa
gampiiunueiieiuniaed  lumsshuidesduaini
Mheiimaiorndulsnauuaauniinegldsueuaz
dewilaihoimsvesdihedl 1vguInnlsnanuaanls
i dsamenaiudt msshuidesdudisitnsan
QUYANOH1NIE VUAZIIAGTIMAINL T INITaY
waadhu e agBelunsshmn wasduduldidaissy
mmssnmdeanuduluvasiisosonsna

AEMIangutfi
miveenu W uuy el
0. Atangampiininmouen Ina1e3slaun
~  ATszmisanuiou (evaporative) tilu
Atilddunni alavldmadia wsdihiby (ez °C
[«6 “F]) aswuiimiivesiile udldiaaunhiia
5ume delihszme 5isangamgiadldlusnn
o.me C (0.&5 F) a0l NIsunsndouvadliseive
anudeunons u (shivering)
~ msuemeadlutidy (immersion
cooling) wsavhldlasurdadheaslusinhiin o
dda wdeldguihuianeiisouy viniiy ae uasfisus
AriihAsi I HaTesn3Tszmenuien nzumn
Fouvoaisuriranieluanabuienariguugi
AN oo C (@b F) vzvhliifal “widoavas
(peripheral vasoconstriction) HAzIAABINITUUID “u
uro1mst unsoudldlaeldizuiada  (peripheral
massage) UoNINUUMIFITugemelundy
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e lwnssemaedihoidlulledeindiin  lu
nsdifihotioimaialangaidiu (cardiac arrest) v3o
1M ladudh (bradycardia) Fafluermsfinuldiiow
ugosulsinuuisidendadiiinaumudiudisi
fiflumssnuniimune wnnnd wsbdiheiifaym
MU

. A5anguviginnmely deduilunissnm
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nndsz"nsmmunnni Tagmmizlumsanld fviane
FOAU U AT AIUANAPUNTUNATTINIZDINNT

3
nszinzd 1z wazmannamin . wnsomnldlasdie
UM AudNFeissnaznretenuuazlFamizly
nsdinfieionsguusaniuu®® Tagdsndudang

FNAIITMIangurYNAINa1IHIzYAAIAABIND
gainiinmelusamedy o<’ C (soo.c F) mizi

3 V

€
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dansaniiunssneide agylviiannzgungiine
auiull (overshoot hypothermia)

mslenlumssne
msldnsnnlsaaunaaiuhidesidranifiagg
miueildaaonduiiie (muscle relaxants) (FU
benzodiazepines 1az neuroleptic agents (¥U chlor-
promazine w13a%2elumsshmermavun u uas
21M3TNle  umslY dantrolene wazmslsoanly
(antipyretic agents) Lﬁaaﬂqmwgﬁmm%’aﬂuinme

llaildwalunssnunlsnanuan ©®

msileanusny
msessuaundeutazmauE ey
Tsnauuaa wnsatvileaniensiiuihe (morbidity)
uazmst"e53Iald”° mstlesnuaueaninlsnanuan
o ldlasmsamhlufinaimoawe, vandsams
oglu muiinanauan, aufofmaanuazL uas
liarseanmaameminawdull  “wmsiinAwAads
mdaueaduineny NMweIMAedNios o- U nou
fezeonmaimenanauds ifleaninermafuieain
anudeuIn iRavLIuMIsh vodlAoies @
oflusuaneldlumends lugtheiiieimssuie
Bnfasnnanuiou armanidesnsognanauiodia
oy be 51 @< 911 lagdinls: uanw 1586

110 11MNTANOATINSINAITANNAINANNTOU Ao AT

¥ nguiomia“ofiuwifiu elw 1515umudnlada
Suanoanlsauazmstlearuaues®® fudfiuldaiusl
A.fl. 960 JTUULRDUNYAIIIIVeLDINNTA
(Memphis) uFansaInIL siiadieean

auFouliannil ee 19 luudazll™®

31/

m3Atadolianaznssniigndesnsyivan
sanmasuihouassanms “sFiadlosnlsamas
uaauaslsnauuaald Gadeliiyaainsmanisunnd
adeunionsuienulsnfitinnnanuieudasellm
asduinodulsaiifuedned  mnszlanisdosioudu
wiveu mnlszannslanhisszmindaiuanslaniou
nazsrotudlestuifymilnaudvainazhlifinges
" syanasudluiish dennlidesnsliiianimael
Finaniu NINFIAITHIUNUAANTNTZINIA 019
relviiianzlandouldldinni _asmmassoudaih
seieduseiilouiiennmnifauiuasviituedaion
fihefagldwuiuunmmduazyaainsmansunndi
WwIsuniousuleny oumsaiaana1d duazdinald
A “efionnidaduiaundiatesaanielufiaely
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