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33381 (Physiology)

Physiology (8131001491N3N)
wual Inquiry into nature
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§3359n81 (Physiology)
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1. §353M8199UYwd (Human Physiology)
2. a%'ﬁ‘lnﬂ'l?ilm’mélau(Environmental Physiology)
3. §33M81N1571197U (Work Physiology)



§3359m81 (Physiology)

1. §333M81v2UYwd (Human Physiology)
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3. §333N81N159M197U (Work Physiology)



§339M8111571797U (Work Physiology)
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§339M8111571797U (Work Physiology)

lagagy nunens

a vaAa

Jd nasfnyrdadeniidninadenanisuunenu

(Performance) wag 21481 (Fatigue) TUs21I19NI3
NN lynaiuile

] 74
=

< a\ dl = 1 P =
Jd Junisesuieniswasundaamiedssesienie Miaay

=]

o o £ 24
nnsinunazindayaldldlunisesnuuu vwie
JSUUgan159197U 1AS99UD LASDIANT WA

D

ANTNLIAAUTIUNISNIIU LT LA U LRUNZEY o
Uszansnnazdaanng



91U (Work)

Work = Force x Distance
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ATP (Adenosine Triphosphate)
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7 2: ATP mnngiﬂa (Anaerobic Glycolytic System)
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7 3: ATP wuunand wasllildlduu (Aerobic System)

=\

5tdunsade ATP fidhiign wiluunaendnndaay
WaNVDILII
vnuzfinausviauSoususaniefadandsnudeisi
Jundn wazsrenessldagiiisisvinfanssufieniuny
walsivinunngae Wy nsiunislng vde Sedannefiny
naruuuallaldussaudstunau

N1585719Wa99U 2 Asusnlilyoan@ian wias Aerobic
Glycolytic System 414 Tnsaandtaufldarnnisunela
dlutiues uaznsadne ATP uuugavineildansnedu
Ao Anslulawmse, lusu wae TUshu



N1391191UY89519N 18U Y

=

NRIUIINBINNT 39NYYDY QAT

—)

vaulINnauile

L

nalnn1suanivaInauLlafasa1fdeni1sauay

(aslulaase, Tusau, lugdu)

a s Wildunaseu tneldeulotdnie

Il

d159M15uarnwasaungzaula
NNAULUBUITIUIUINNG

Il

ABIHTZUUBUINIUATUAYUINDA LA aTI8ETaMNTHAZ RN TN

LEAWBNUNITTNINIUYBINAIULUD HAZABINNITINYIFNAAVDITINNIEAIY



N15MAVEUDIVIITIINIYADNITDDNUSIVDINAULLD D196 UD S

[ ) }
ndanileldndanuiiudy FEUUATUAYUNEIU NFEUIUNITINYIFUNA
WaLENTIMNT

" ATP and Energy " 519 ATP nauny Aelulaen

Storage " N15EIADNAY FUAANTA-AY
" 5R51n151eanTLau (Energy mobilization) i

(O, consumption) " A19ITUNERINTA aRIVEHE

(Ventilation)

® asluanaznisangss
1799 (Blood flow,

redistribution)

TR\ B 198n éj 14 L‘ﬁa Ghld a1 Oz
: Ul
(O, Extraction)




53UUT19N18NMN DU AU D I9U899519N1869N159 NS

YINATULUDDEN9HDLUD

,_
.

SLUUUIZEN
STUUNATULLD

1 YV a X
syuusiaulsvianaziun UYL
STUUNRIY LR

STUUND LALALIIADALADN

AN N N N NI X

SEUUNITAIVANYUNHUNYYDITI19NY



N15N19UYISZUUUSTENULAaZNATULUED

FLUUUIZEN

A siwdhiilunisaauasnisiinuvesndiuile Taen1sdenis
1NaUBILUgY (Cerebrum)uuinieniigaun (Motor
Unithvasludunas wazdszaiudayaainaasudygiu
(Receptor) fingnnelundnanile dase seuvUszamduda
199 WaUSunienisineueesszuuliaanndasiulaenis
NUNIUsEUUUIZaMUnA(Somatic nervous system) Lag
szUUUTEamanludn



N15N19UYISZUUUSTENULAaZNATULUED

STUUNATULLD

A fudhdluniswasundsouaiilimdunasauna Tnan1saean
WIDUAR?

d wandaeansludrsneudazuisasiduandnefuluuass
ANEINITA TUNISTHARILANAIIN LAY



ndwidanusld 3 yda
AU 2|
W Qa?\;lgcligggaqﬁs:uuUs:mno‘nfuUﬁ

Cardiac muscle cell 1~ o 07200

(G — nawitoas

Skeletal muscle cell oamaTmmsmunuuonmhaJms]o
wuldmuiuu 1 Aol

.—-@ L = -u =l

NATUIUDISYU
Smooth muscle cell  o¢imygGimsaouAUS:UUUS:aNSaTULG
wuldmunuiGuoIms




néranileane uuseanidu 2 ¥iade

1.Type | Slow twitch (Red muscle)
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2. Type |l Fast twitch (White muscle)
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RED MUSCLE ~ MIXED MUSCLE ~ WHITE MUSCLE
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1.Static contraction %138 Isometric contraction
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2.Dynamic contraction
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2.1.1Concentric Contraction (né’ﬂmﬁa%mwﬂé’wﬁ’ﬂ)

b) Concentric contraction - muscles contract and
shorten to lift the weight
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2.1.2 Eccentric Contraction(naiuiiavaizantigdanaan)
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c) Eccentric contraction - muscles contract but
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2.2 Isokinetic contraction
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1.ANULTILTIVBINAULUD (Strength)
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2. 1189 %39 wag (Power)
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2. N1ad 139 was (Power)
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3.A27UNUNU (Endurance)
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3.A274NUNTU (Endurance)
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3.A27UNUNU (Endurance)
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1) Muscle endurance “u1g04
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4.640550UsN19n18AIN(Physical Performance)
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1. yufiiinanssusaiaaduaiuiu(Prolonged Work)
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2. muﬁﬁﬁansim‘lﬁﬁimﬁm(Intermittent work)
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USELNNVDINUNUEITINYINISNI9U
2. muﬁﬁﬁanﬁimhjﬁimﬁm(Intermittent work)
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Energetic Job Demand
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ASnsUsziuAuEnsalunsEna19uTa 198
Heuldnuaglutagiu loun
1. nM3danan1suslnAeIms waztimitingnenne
(Diet and weight observation)
2. N15IANIS5LINAIIUYDI3 19N LABITATS
(Direct calorimetry)
3. N1590N5 LINAI9IUVDI319N1 LR85 DY
(Indirect calorimetry)
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N15USSLUUAINIS LW 99U I519N8

1. N1SEULNRNISUILAABINAS LAZUINLNTIINTY
(Diet and weight observation)
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N15USSLUUAINIS LW 99U I519N8

1. nMsdananisudlnaeming wavunvingnenne
(Diet and weight observation)
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N15USSLUUAINIS LW 99U I519N8

2. N1SIANIS LYNAIIUYDIT19N18LALITNSS

(Direct calorimetry)
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N1SAANAITIUNIDLAADSLNERNSY (direct calorimeter)
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N1SIANAIIUNSDLAADSILAENSY (direct calorimeter)
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N15USSLUUAINIS LW 99U I519N8

3. N15IANT5 L UNAIIUVIT19N8 LA I5DU
(Indirect calorimetry)

3.1 N15UT2LEUINIINTS LN TLANVR9319n18 (Oxygen
Consumption)
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11a11un15UseLiuag9ay 5 unduld 5uazvanala nednisly
29NTLAU 1 875 A IANaIUUTZU 5 keal 958 20 kJ Tu
NSZUIUNISNINAIEUBINNS



N15USSLUUAINIS LW 99U I519N8

3. N15IANT5 L UNAITIUVDIT19N81A825 94
(Indirect calorimetry)
3.2 N1SUSSLIUBNSINSHIUYD9I LA (Heart Rate, HR)

(Y 'Y} (Y v < (Y 1 dy dQIJ v
DASINISLAUVDIR LAFEINI5 LV LU UAIUIVLUDIAUVDY
N15N19UYR9sEUU At gulaRiaLazn1sLg0. Yass19n1gla
(Y} v < (Y} a2 d' o\ 49{
LA LY UUA LN UYDINTZUIUNISLUATUDATUNMN AT T

419N18A 28

Asidunfenlun1sussiunisly Oz ¥a9319n18 Wasanndy
A9N4918 LaznaUaUaInaN1stUasuLlUaIn1IuABINISUDIIUIUNIS
v < 1 v v v
29NLL5ILASINLSINIINTINDNTINS LY O



N15USSLUUAINIS LW 99U I519N8

3. N15IANTS IYWAIIIUYDI319N18 R85 U
(Indirect calorimetry)

3.2 N15USSLHUINTINISAUVRINALA (Heart Rate, HR)

nsingasImsiduvesinladudivinladie wazaiusa
THununisiauaiuaaay Tnalewizeg1edenisusaiiusns
N15LYaandLauva9s19nala

1530 HR vildlaen1ssuinasiideiionaztusiuiunss
favLneaT 1Y 15 %30 30 Sunfl udamuraniiuade
w19 #39d19RNBaAINIAVUBTNaNLazdIdyIlWrin
JINRITAISHUVDINALD



N15USSLUUAINIS LW 99U I519N8

4. AFEBUNINAMUIFNAT
(Subjective rating perceived strain)
uywdisfianusunsalunsiuianufinintuly
sunmeld Tnsmsiaduladn eudiinegiudesldanu
WeNEINNINYDY LiNele
aunsaUssfiuldarnanuduiussendnedanssdunig
AEATW ($udinseii) Auaauianiidesdarunerely
Msieutuale



N15USSLUUAINIS LW 99U I519N8

4. AFEBUNINAMUIFNAT

(Subjective rating perceived strain)

Tudn.A. 1960 Borg dwaunmaiiaflddmiunisli
ﬂzLLuuﬂ?ﬂuiﬁﬂiuﬂ’]ﬂ%ﬂ?’mWEJ’]EJ’]QJ‘VCI,’N’mﬁLmﬂﬂ"]\‘lﬁu 1ng
WUSSZAUAZIUY (31N 6-20

6 Av bddAUNEI8IUlUNTITEINWSY

(No exertion at all)

lUauna 20 A wene1ueaNLIIgeEn (Maximal exertion)
Fauduanandudadouiudasnisduvasinlaain
60-200 AS3/UT



N15UTSLHUAINIS LYW 99UV I519N8

4. AFEBUNINAMUIFNAT
(Subjective rating perceived strain)
sounlulna.A. 1980 Borg lauauaszauazuuuily 0-10
Mduazuuuauidn (Subjective) MuSeurieuduld
mneutuieadesiuntswenenaldndaniiadalune
syauazsuutiasfinauduiudiusasnisiduvesinladae



The Borg General Scale (1980):

0 - nothing ot all (Masflaldidnaclaiay)
0.5 ~ extremely weak (just noticeable) (nmﬂﬁ«éufﬁn winunu(§an)

1 - very weok (jRnsanussiagsn) -

2 - weok (FAnBaNUSINAY)

3 - moderate (3ANDBALNUIUNAN)

4 — somewhat strong (3AnBEBNLSIADKINNIN)

5 — strong (JANBANUSINAN)

6

7 — very streng (Eﬁnﬂﬂnu‘i\amn%u)

8

9

10 - extremely strong (almost maxima!) (MHIBTHAIHNEILINOBNUTNBEIIHIN
famwinfiazyin(h)




AUAINTOEIEA L UNITYIN9U
(Physical Work Capacity: PWC)

Juanuaaunsagegavassisneiiazadrandasuly
ndnilelunisvieu Feluegfiuainuaunsavesszuumels
wazszuulnaiulainvawsiazyanalun1suitaandauly
Reutiaife uazddssvaadseenaniliaido

AranaEnansagegalunsie Wudeivatana
auyIal LUK WsaAunvausazyanalunisineuluy
szeztafinmuali

yanaRtA1 PWC geuansindiussansnmlunisinamugs



ANEIN TGN U199
(Physical Work Capacity: PWC)

1A dn31N151Y O2 §4gm (Maximum oxygen uptake,
VO2 max) d%uedudns/uii wse ua./nn.-unil (Watisunu

v v

UNRUNALaZLIan) A1 PWC aununatadaaglawn
Jadwanusnenie lawa Yu1ns1enie a1 L
.y v Y a 1 (Y a < v
U990 1UIN LD LYW NAUAR u:saggﬂa Wuay

Q4

Jaduauduwinaay 1yu ANES aamndl AU

ANWUZIIU ALA AMUNUN-LUIVDIU S28LLa1TUNS
711979 922 UNISTNN9IY WMATANISYTINIUNIANNU
J29ua1unssunug N9 IvessInegn1va9319n1guansinen



ANEIN5AgeEA luN1T9INe
(Physical Work Capacity: PWC)

" A1 VO, max UllAngeanluya9eny 18-25 U uazazanas
1308 9A18"Y
" lagrvdieazlian VO: max Useannsaas 70-75 Lo

WgunuRue



n1sUsEiliuAInNannsalunisideanadiaugen

nsUssfiuiivhldnamiensauasniedou
nsUsziliunensaldfuginsisanenduse angides uas
Hun1sHnAunUuegnen 1w dnnud
TngaziiunszauTuEosqlunsnagey Ui
ARlUAUNYIENEEN LagrAIgagavaInsvaandiau
wintudiednmnaduvasiilafidgegaia 220 -
218 lagUszann

nsUszifiunedeu Wunimaseulagldauneieiui
ANseAugsEn Aelrsuniszauliunans Seanansald
nagpuldtulszavuiialy



1A389 VO: Max v3ata3asinussansamgagalunisld

2aNTau A azl3?

> VO2 Max (8731 3-To-y-uun) uddwsidildasune
AMNARBUANTIINIMNIIT N anuunileildiuunn
Tunan1sunNduaziavAansn1sAnn

> Wunisiadszansangegatunisldeandiauvas
$19MBI3eNevedpnnadaUinUEmNTaNaTAY
sandauannidentiadslusindnaniaialdimnansy
#1591 3bngegaLeala



VO: Max ivud2edu dadanssauininga 1 Alansy ¢

undl Gedntlazdufiveny e uazarudnavasdidiiunis

NAgFaU

B daunsatdSeulNeuaanu1luvii8va9 MET
(Metabolic Equivalent)

" F9 1 MET fdnviniusandiau 3.5 ml dauivitinga 1
Alandu doundl Fuduanadsvasnisideandiauvas
aunaluazwn WealSeuiisuinvasiisnenieiinng
T¥eandiaugegaaziiandudiuruivinvasvmziin
#3991 MET



d snusiisinnseanings ndrutiiadesniseandauduunas
waseu Wedinnseanmduduaiuiy q wazlduszansaw
vaendruniloruielngegaausandiauluifisanalunsadng
nasuienisldnuvesnduile s1enneazSuinaseuain
nszuaun1sibildeandiau (Anaerobic Metabolism) unld
TnefinszuIun1s Anaerobic Metabolism agvinlHiinvade
Aansauanindwinldnauialionnsuinuasiiiondn

 wszaztutinfiiiianuiinsvieiian VO2 Max #1azuan
nsauaninSauazUssaunnuuiasdilundrutiianinni
dnfiflanuiingavaiidn VO2 Max geluniseaniidei
SEAUAINNUNLAYINY



o Y = o 66 Y
n1sunvayanieaIsamen lunisineuluussenadly
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