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Abstract

The cold therapy was one of the historical treatment options for the injury. In the 1970s, Professor Toshiro
Yamauchi, the famous Japanese doctor, proposed the “whole body cryotherapy under the Cryochamber,” which
was the freezing temperature under -110 degrees Celsius applied for a short period of time to treat the painful
symptoms and inflammatory pain in Rheumatoid patient. The results were revolutionary. Nowadays, this method is
more famous for functional recovery, faster rehabilitation in sport athletes, and preventing further injury. Moreover,
this method could also be used for treating depressive mood disorder, anxiety disorder, and Alzheimer’s disease.
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n95nwIAI8ANNLEY (Cryotherapy; Cryo
wlainAnuiiu Therapeia uwdainsnwn) tunns
Snunffinuatounsnatelung ulsAnigszuy
ﬂi:@ml,azﬂﬁwmﬁa Waussimaimsdanluszay
antauaglunguining nssnwainANLau
mm’é\uwiqﬂﬂ%‘ﬂimnmima%ﬂmmﬁa (Hippoc-
ratis) unngzan3InlatiANNEuNNSNwIa1n1g
anaukazanainstan Tull w.e. 2513 dnsled
wiwtaalszAuLfy (Cold pack) nasanntuladinis
wangluuunssnmaaanuiuliiaurain
wane uazlutl w.e. 2521 wiauwndnangd uwng
mmjﬂu[ﬁ%ﬁuaammulﬂiaLLmJLua% (Cryocham-
)2 iathaninwngiaalsadadniaugnans
flupseusnaadlan® auinmssnwsaanufiu
FATI9319n18 (Whole body cryotherapy: WBC)'™*
waswmLAalatmainIne manslulssmaAuau
glsuloun wasdu Wuaua'*® vinld WBC gnih
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1,2,4,5,6

ber

Aazaslunaiuyan msenednfing

Whole body cryotherapy (WBC) vlunns
Snwrdaoanufiudanustenialagld Cryo-
chamber FvaanuuutawizldarunsamsAag
\fudnfigamafisnit -110°C" (szning -110°C
fu -190°C)° 1iluinan 2-5 Wi LilanszHung
ANUDITNNIY UFTNIAINITUIALAZANLEU 199
NSEUIUNTTO LT LA LG TIFINAR a1z
mudsla szuugiiAuiuasaasluy

Cryotherapy device Lﬂumdi;a\jflaﬁﬁms

12,457

Uanufuingungisuus -40°C fu -160°C
Lﬁamsﬁum:mumiﬁﬁmuﬂa\ji'mmﬂ IR
dauuszinn’® Aa Partial body cryotherapy laun
Cryosauna tunsudiluanufiudnmausda
TwaavunlagAsueRuanLA3as waz Whole body
cryotherapy (WBC) lawA Cryochamber 1iluiag
M Anufiudaresnonis Taaaisrinanuifiu
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(Cryogens)ﬁﬁﬂi’ﬁu Cryochamber tials#iAn
Anufuingaumgisinit -110°c Aalulmaiau
wan'? FeanunsarinlmAannufulfatesng
wdanadidumsny . AariugninalsainaAy
fiudn (Frostbite) wsilovannnaniildsnumau
19y wazdinnsligunaniaeiudiuanssnanis
vnlAgusadinannIsinaaunala

#M3U WBC { Cryochamber 8¢ 3 wuu Aa
Classic (Wroclaw-type) Cryochamber, Cryo-
chamber with cooling retention effect wag Cabin
cryochamber®

1. Classic (Wroclaw-type) Cryochamber
"uflu cryochamber #iausnannysanelluaus’
fudlFathounivans uaziiwmunsatosoilay
wﬁgﬂLmuﬁwmﬂwamﬂszﬂauﬁw 2 Chambers
nan Tastunaumasnuisuanligiiadngria
USusagAuLiin (Antechamber/Pre-chamber/
Vestibules) fiflgaumail -10°C vi3a -60°C 1ilu
a1 30 Funi** nugiandngiiaundn (Main
chamber) fANuLiUTA grumafisindt -110°C
Wuan 2-5 wi® (Lquqﬁﬁ 1) Faszaznaily
Main chamber Tuagjfiuinguszaudaaunissnm
NNNSANEEaY Selfe J wazane'? lavinnnsidsau
\fisussaznaIn1sinw WBG fifiguvigd -135°C
wuIszazIa1naly Main chamber g 2 W17
mmmLﬁmqmﬁgﬁLmuﬂm\ma\ﬁmma uazaina
Tunadnniunuazdeiaduganinld

Classic Cryochamber ﬁﬁg/\nmu Two-stage
cryogenic chamber 131 1 %38 2 Vestibules (g‘ﬂ‘ﬁ 1)
gunsanniannulang 5 AW wazkuy Cryo-
chamber wWiauszuunANULfuAEAaNNTATRS
Usgnaudae 2 Vestibules Migangidl -10°C waz
-60°C 1a# Cryochamber wuvuianusauildle
wanaauils’
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i‘dﬁ 1. Classic Cryochamber Wuu Two-stage cryogenic chamber 11 1 uay 2 Vestibules
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wuzdnlunIssn
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Kiaeing Prechamber/
Antechamber/ Vestibule
Tnefigungil -60°C
uan 30 Judl

~

§uaeidng Main chamber
Wasuanufusai
N <-110°C
(ﬁuaﬂﬁuszuuﬁwmwmﬁu)

Wuean 2-5 wnd
J v

\/

ANN3EnsiapnuLiudail
FMEEIN1I0 NUlA wasddn
AunanIMIndiuia
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Main chamber naula

. J

Lmugﬁﬁ 1. LLNuQﬁLLG@ﬁﬁumauﬂ’ﬁ%ﬂmﬁ’m Whole body cryotherapy nsaINLE Classic cryochambe WLUU Two-stage cryogenic

chamber 713 1 Vestibules
fiun: F3m5nsal nIe5

fumaun1s¥nundag Whole body cryotherapy
ns@Ifil% Classic Cryochamber'?5®
AEVAIANNIAN Main chamber {38813
n&uing Vestibule Mgamnil -60°C viaanduaan
ugHauiidgamgindldianiuagdulusunsy
mMasnwlasy lunsdinisld Cryochamber with
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cooling retention effect #3a Cabin cryochamber
JUatazidng Main chamber laalin1u Pre-
chamber/Antechamber’ Lﬁarﬁﬂmaaﬂmmﬂ
Cryochamber a¢3anantunsfansziliadnafiy
WuZuINInnse Ranionagiy aynanaddniiiu
eIy



2. Cryochamber with cooling retention
effect iy Cryochamber ﬁLﬁmmm@umnmi
siunuzaslulpsaumalLazaanFiaumal laawuy
88N11910 External tank’ ANWWIvatelunng
1% Cryochamber 7l faldmnnaniuludssmng
Tluaua’

3. Cabin cryochamber Liuguiunlnsifis
lufidayatnaunsuinin®

maidanli Cryochamber enfemaneiladariogy
WU WA IWIUELEUINNIHRTAU wazdlianagans
Ay duanudaaadeduidudenguasls
ANudAL1 taentiaauly Cryochamber LTudas
i (Waterproof material) Aelu Cryocham-
ber Aaudgunsaiifiauss (Alarm device) Lilaifin
W sallafedszana gliudnisaunsanaizan
anANTLMES 101l speaker Lifinraynn
Augsnnauanlamnanaial Uszs dniduuiy
nszanvsauIuLng ausadlaladisainauly’

NANFIIINL122N193N 11628 Whole body
cryotherapy">**"?

AMufiudnnialu Cryochamber vinl#
aungisan1sanas lasantuasigungianay
atusnFrdunalimsuanusdnifsaiugannd
dudeyanadlddvanavaiulaliuansda (Hypothal-
amus) MM lAINsIvnaeuzasdanliudediudans
AnAY uazALaINENENUATg LM TLNUNAdlTiAYT
WaSnunsrieuaavasaaziid Aty (Vital organ)
puzuANuaUlafin Systolic blood pressure i
ﬁh@ﬂ%u‘l,uﬁmgfuﬂ (HAauAunaudn Cryocham-
ber) ludiaaaisunaniinisivaisudannaug
wlaunngu ldiAnnsuanilasusandiau a1s
013 uarmdazandusing quindu nandvaan
91N Cryochamber gamumgiiuni auauliunis
Inadsudanlgduaaiiuiy 1Ganfiaanun
WGendusg asfulldrnaandian a1sanmsh
AAUAAUUTN  LATEILEIUNTZUIUNITYINIUFNN )
20931908’
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Taganufuidnaananudrlunisiinseud
Uszanaandulszain A-delta waz C-fiber 54
vonsefulfilAansnas B Endorphin' d18153in
21115U28 wazdin1sAnInUI1ANLEun1ely
Cryochamber &ansatfinansaangnafiunis
anLEU (Anti-inflammatory cytokine) lawn IL-1Ra,
IL-6, IL-10 Wazama13nan1sanLay (Proinflamma-
tory cytokine) laun IL-1a, IL-1B, IL-2, IL-8 W&y
prostaglandin E21,4,5,7 2u7iaann1saniauaag
daida vy lugthelsrdadniauguinans wazan
Azmiloanduiandsainnisaandanie
(delayed onset muscle soreness; DOMS)*® 1ntl
i Amffimstinanunumu 8t WBG
71uam sleep latency (nmr;T\jLwiﬂmmIﬂauﬁ\ﬁwz
Msuan) WuAuawIuay ¥ldtnAmniau
numulumstinfauanngu®

wanaINi WBC dwaraniziAsaananiady
(Oxidative stress)">"® TaeuRanssuragioulas
fidusssuayyadass (6w wulasl Glutathione
peroxidase (GPx), Glutathione reductase Wag
Superoxide dismutase (SOD)""® e duths
ayyadassfinanadniauuasynanaiaiiiasiig
Oxidative stress anunsanulusnauaznala
Anlsasne 1y Tspauaaidan (Alzheimer) A
n1sdzaNaag Amyloid B 110 n3zfY Oxidative
stress filzadUszaawAnnIzannoEIFLaY
(Mild cognitive impairment; MCI) #3alsaZaLA3n
(Depression) ﬁﬁmmmmﬂn’ﬁmﬁﬂuwaumﬂ‘lu
duay WBC #uffutia Oxidative stress n3efunIs
wazanU3una cortisol’ #u
duwansianisaiulsazagilog’

Tuilagiuiinsdnein WBC wniszgnsild
nuaain lntlinaganaaaanuAa WBC 1a5nwn
21M3UIA aAN1SANLEY AN UHIUAINY AaDA
aunuy Ml TusEEnSamatu anmsfinm
784 Rose C uazAmz® wuln WBC a@1u130an

1&g Noradrenaline™?®

a1n135UIm wag Inflammatory cytokine response
WAzl AT Maximum voluntary contraction (MCV)
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ndugaiEusulandsnsunaiuainnisaandid
me Fufluualindn WBC uanlunsiusizas
UNART MIAnNwI2aY Stanek A wazAmz® Wuin
WBC &11150aa oxidative stress wazusuigu
A1 Bath AS Disease Activity Index wag Bath
AS Functional Indexlugtelsaiianszgndunays
anLauiinfn (Ankylosing spondylitis) lu active
phase N1sANEZaY Ma SY uazanz’ W1 WBC
fusgananwlunssnngihadalnannaniingy
fl¥nssnwsaaesavilanemaenininde was
madnfuiasia Meludiuainislinuagy NI
wwdaulng nsAnezan Vitenet M uazAns™ wu
11 WBC nlvigile fioromyalgia IAnAIWTT6
RauatuiiTad Agnioadf waznsAnmzay
Rymaszewska J wazAme’’ wuin WBC &
Uszananinlunssnunlsminniuia (anxiety dis-
order) agaiivadANNED A Aanaadlanviusn
20935 wazhsalavllan 3 dlanvizaunis
S luzniefinguaruAuainsiufzundeain
Snwnlduan 3 dUend umu

nnsidszifiunauindun1sinunAaa Whole body
cryotherapy"**®

wiin1s5nw WBC asiiusslardmasnanng
lunanoéu widedAgAanisidanldlinung
sufugian ety fihedasiunsdsafiulag
unnenaw alansinANUsulain'? warinas
Fonndanusulafinzastssnalluaug gilae
FaglAnuauladnuagnil 150/90 Uaalums
Usan wazmauAInnufeIfuALEIInsalunIs
NUAN UL (Cold tolerance of the body) 3’.)11?1%\3
NIUNSARNIBNTAAI992 Y kazdarnulun1ssn

A28 WBC'*® Fuanunsawdnsunissnwle

AaA253209lun195n¥1A28 Whole body cryo-
therapy'

1. fAfiangAun 65 1

2. fihediilsiinaanidanuavdutansga
Bl (History of peripheral arterial embolism)

3. fAfnmauansansuaii AN uazdad
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ANURAULANNE (Excessive emotional lability and
excitability)

Aav1ulun135nna28 Whole body cryothe-
1,2,4

rapy

1. finusiaanufiulale (Cold intolerance)
finnagsfufuniagunginiesiiiin
Un# (Hypothermia)

3. gUaelsagiiunaInANUIINIa A NLEY
(Cold urticaria) ¥3afian1sfiunmmmdsaniuay
Wiudm (Cold erythema)

4. gihulsauzide (Cancer)

5. 6UqelsARNAUlaAngITEAUTULTY

N

&3
g

(Severe hypertension)

6. tjiae13ALLUMIY (Diabetes)

7. ﬁjﬁLLwaLﬂmﬁaLmaLﬁamﬂ (Open wounds,
Ulcers and Gangrenous lesions)

8. ffiflymnsFaasuaznnsliianudauia
loun  guamvssuulssamaiunalauiasiig
(Central nervous system disease) LLa::I;:Jﬂw?]mm’d
vidagnsusMmednnmungating

9. gilielsA Raynaud’s phenomenon

10. filslaarirlarislsafiAnafundaiia
#wala (Disease of the myocardium), nanALaaR
#7la (Unstable coronary artery disease) Lazau
#1213 (Valve disorders: aortic valve stenosis and
mitral valve stenosis) 39u8ugIN1zALaUERA
§4n9z (Arrhythmia) gilsdannsidulAuntian
wuulgiaafl (Unstable angina pectoris %3a Prin-
zmetal's angina) uaziheldirsasnszduiila
(Pacemaker)

11. §Hn12zlafAnag (Anemia)

12. fin1ziaananniialni (Bleeding
disorder)

13. {iulsanannidangasiu vlsanaan
\danuavaiulattanfu (Peripheral arterial
occlusive disease) wazn1azauidangailunaan
Bhle (Venous thrombosis/ Thromboembolic)

14. giiaganuiinunanwuduylulnaydu

(Cryoglobulinemia)



15, ginzwsavaavunuinlnaugauluians
(Agammaglobulinemia)

16. fitlymnialvaiswdaniawisd (Local
blood flow disturbances)

17. fiimnmsiduthennssuulssanauwimnan
(Sympathetic neuropathy)

18.

19.

20.
injury)

21.

22.

23.

24.

25.

Jieiin11e Hypothyroidism
éﬂdﬂﬂé’?ﬁuﬂu (Claustrophobia)
fthandnsuiaduzaidulssan (Nerve

NENITTUHAL

U

(Emaciation)
Uaelsmszuunataunigla
871N UULLNTTRANNIAALAN
Gunisunsss

el

e eS¢ e3¢ e3¢ e
= 0

Aauuziiaueidn3un1s3n¥1A28 Whole body
1,2,4,5,8

cryotherapy
1. LASRALAUNY (SUT 2)

U

Juaaadsauld
\Fadntasau nMuinedu dugndeanasiuie
néu gadeiin® viagaAauaIu dauRTELaIY
wauinAaRsHE (Head band) waawuan lafila
Y1 (Earmuffs Y58 Ear-protectors) WATHRUININ
(Face mask) Lﬁa%fﬂmm'mﬁm%uluﬁa\jmﬂ WAy
edasiunismelasuainiamiudadll au
nsedula wagyntlanaumilas anavilfiAnanae
Respiratory oppression’ dauim\jmﬁmuq\jﬁa
unufdnadaranuasiaci quiindu (raude
1) wazsaurn 31 Afidunun Wasannnsnszans
Anufudnagludiufisngaaay Cryochamber'
uananiiia3agusamaaisrianidulesssuan i’
du fEe wasdanaualinssiuiaifnauns
\laaglupnufiuda
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51UR 2. m3ussmanEsnEEY Whole body cryotherapy

a
P

fun: BWennsal N

2. Srumupasuieaiin lddunfemia arsld
Ruiadaianaulaanizny snus ladanuman
wazn wazliuusilianutinourinnssnw e
annzEENsIAaNEauLEs (ce crystal) a1n
wide wazldlfifnnstalng wSansmuuaidas
Aawtfau3aniu (Skin burning and necrosis)’

3. LlauA30lseAusng 9 SauBeuiumLas
ABULNALAUE®

4. A139ANIUDNNG LASANALSAY LASauAY
Laanagaa uazanguyviatnatan 4 Falusnau
12N Cryochamber

5. amuzSun1ssnmuuzinldimaladnduuas
wmielaaangnn® ldnaumela®

6.1laaglu Cryochamber A2SEULAZLALY
Wlusiavagnei ° Tade ldwuaranuazdain
\lavanngadanuiindiniadadaosaianiagn
YNa81INANULEUT R (Frostbite)® wanani mn
ihsunssnwiiiunguadstiussazrndlunistiu T
wRzAINL° 5au LR A urE AN Cryochamber’
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FumsrefiflanaAnaulunis¥nundng Whole
body cryotherapy"®"

Tumssnmn WBC Afimsl#lulnsiaumaniiv
asvnanufiunigly Cryochamber ananalsiiin
aumsY (A W A1nzwIavaandian (Hypoxia/
Oxygen deficiency) AzareanArie’la
(Asphyxiation) a1adunalAin1suumaas (Loss
of consciousness)lf kaLEINTE1THNANNLEY
Widnaem laanse a1l udunsamanaam)
(Eye injury) wanani M3snmdaaAnufiuda
ausaviliinan1sianagnyinateaInAIy
\fiudn (Frostbite) 1§ landumsnafianalingy
anusailasnulaannnisussiliugiianaudne
nsldiaganisine aamsldiulszad waznis
[ duaudinniasiig g wiaumaiiunng Wn
MEAnite waziguassuuliRnig Cryo-
chamber agnanansinw aguagiaeiilaiin
Azanidu’ fidAngiheaananaaaanain Cryo-
chamber [#RaanatIan® uanani A23EN5AI9
FaunsvinouzagiazavilauazgUnsalsing q atg
gunaua Weananudadlunsifadunsals

GRaL

Whole body cryotherapy LUun135nwaae
Anuifiuguiuulnidndanulaasulunisinm
Wuw wazduidiuganwlunanassuy Feilagiud
nstunldlugihalsatanssgndunauaniautin
fin lsndalnama 15 fibromyalgia l9AIRNNGIa
waswuiUsEAniawlunstananazieiilas
néduiilandsninnsaaniidenia vil#dau
nunusanslnduuiniy Sodufifdsulungs
nfwnduihszsulan Bnviasunaunisnenlusu
fou warfinnulaaadunalinisguagasunnd
LaLHLEI0 §2UNITINMIFIL Whole body
cryotherapy luussinalnadaluunsvany ssnwulu
§3NIANUFILINULATFININLINATINITARATAEA
fihe garheilfdsuniaduadefioiunanal
szanunsarlagaiuinlafionissnmneag Whole
body cryotherapy mnéﬁu

299

1anansatadu

Lubkowska A. Cryotherapy: Physiological considerations
and applications to physical therapy.” Physical therapy
perspectives in the 21th century-challenges and possi-
bilities [Internet]. London: IntechOpen; 2012 [cited 2018
Aug 9]. Available from: https://www.intechopen.com/
books/physical-therapy-perspectives-in-the-21st-century-
challenges-and-possibilities/cryotherapy-physiological-
considerations-and-applications-to-physical-therapy
Hammond L, Meyler J, Moss R, Skinner B. Whole body
cryotherapy: a ‘cool’ new therapeutic technology?. SportEX
dyn 2013;35:30-4.

Piotrowska A. Safety aspects of whole-body cryocham-ber
and cryosauna operation. IOP Conf. Ser Mater. Sci. Eng
2017;278:012125. doi: 10.1088/1757-899X/278/1/012125
Lombardi G, Ziemann E, Banfi G. Whole-body cryotherapy
in athletes: from therapy to stimulation. An updated review
of the literature. Front Physiol 2017;8:258. doi: 10.3389/
fphys.2017.00258.

Banfi G, Lombardi G, Colombini A, Melegati G. Whole —
body cryotherapy in athletes. Sports Med 2010;40:509-17.
Rose C, Edwards KM, Siegler J, Graham K, Caillaud C.
Whole-body cryotherapy as a recovery technique after exer-
cise: a review of the literature. Int J Sports Med 2017;38:
1049-60.

Misiak B, Kiejna A. Translating whole-body cryotherapy
into geriatric psychiatry--a proposed strategy for the preven-
tion of Alzheimer's disease. Med Hypotheses 2012
Jul;79(1):56-8.

Stanek A, Cholewka A, Wielkoszynski T, Romuk E, Sieron
A. Decreased oxidative stress in male patients with
active phase ankylosing spondylolitis who underwent whole-
body cryotherapy in closed cryochamber. Oxid Med Cell Lon-
gev 2018;2018:7365490. doi: http://doi.org/10.1155/
2018/7365490.

Ma SY, Je HD, Jeong JH, Kim HY, Kim HD. Effects of whole-
body cryotherapy in the management of adhesive capsulitis
of the shoulder. Arch Phys Med Rehabil 2013;94:9-16.
Vitenet M, Tubez F, Marreiro A, Polidori G, Taiar R, Leg-
rand F, et al. Effect of whole body cryotherapy interventions
on health-related quality of life in fibromyalgia patients: a
randomized controlled trail. Complement Ther Med
2018;36,6-8.

Rymaszewska J, Ramsey D, Chladzinska-Kiejna S. Whole-
body cryotherapy as adjacent treatment of depressive syn-
drome and anxiety disorders. Arch Immunol Ther Exp
2008;56:63-8.

Selfe J, Alexander J. Costello JT, May K, Garratt N, Atkins
S, et al. The effect of three different (-1350C) whole body
cryotherapy exposure durations on elite rugbyleague players.
PL0S One 2014;9:e86420. doi: 10.1371/journal.pone.0086420.
FDA.gov [Internet]. Silver Spring. MD: Whole body cryotherapy
(WBC): a “cool” trend that lacks evidence, poses risks [update
2018 Jul 5: cited 2019 Jun 1]. U.S. Available from https://
www.fda.gov/consumers/consumer-updates/whole-body-
cryotherapy-wbc-cool-trend-lacks-evidence-poses-risks



