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Abstract

A study o.f coHb revel i.n blood to effect in hearth and the

factor of coHb revel in blood in bus drivers of the Bangkok

Itletropolibant Transportation (BllT), This data of study cones fron

interview and check in purching brood. The target group is the nunber

of 31 formal bus drivers and 12 air condition bus drivers of BMT,

collecting data used 3 months, Ivlarch to May Lggz, In analysis using

SPSS system by nonpara,netric of Willcoxon test, Kolnogrov & Sninov to
check in CoHb level in blood before and after driving in fornal and air
cotrdition car. Moreover other factors concern to increase COHb levelCopyright by Mahidol University



. The study of COHb level a.nong 31 bus drivers has been carried

out before and after their duty, Result showed that nean COHb level
increased from 2.L832 to 5.235s (p = 0.000) and the number of the

drivers who have coHb revel exceedecl the risk rever l> 4%l increased.

from 10 (32.3%l to 24 {77,s%1. physical synptons occured in this
vulnerable group are headache (10.4%), sreepy (g,s%1, burning eye

(10.42) and blumed vision (8.52).

Factors significantly affected higher level of coHb are type

of bus (ordinary versus air condition p = 0.028) resting time (p =

0.587) no significance influence was found fron cigarette snoking or

engine condit'ion' Because high COHb can cause cardio-vascular d.isease,

thereforer periodic EKG examination in this kind of worker is
reconnended.
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llo.l co Yltsgaflnu:ilTord r:ilsr-o{ t adJuiiliju:'oirnuirrln.:rufu:norinilflo [ ?n'l R..: r r,tdrfi{.rs9,
.5-.^:^:^--6-.-^-^ir- - 6 s ci- d urt .8
I ul{uEEUllu]luYll nu-}nunlSu:itl:aanl: ylst'tnun.:ru?JU:ndt}J'l:t}frara?UB$tstrljqEa 

r lrciril
I

uL d , u <l dL r I dtFr irlnilnl:il"15{olril5nts] I F50{uurio{nfi-tt0u-t{oto

2 . 2 nr:ituu'rl:d r d.orlnul'uufii r fisrqrnnr: I DnJutifiltiorul:oi1u9rese
r <i dd il 6 r .r, bFl?i{Ull-E?l-liirt co ua;iiu coz rfluiiruil:cnou rtauur:ffos}rlu'larBle?iuuu5rfrruos9 - sg 9 q

l]tt4
n{u

,'
9l.lU
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lnutaftrc"lurlnenirfin"r:gluia6rffuu:ro"r iinqfinriiln'r:6tuuu$rfioieniurfrruoo ur-u*,iesr'vie
dr^ge9<io6.eud-
ll9{61r?oljoe lt?'[Q lblvlFtrut6r0H asuu uu5d{rilulJEe}tGl"rnE'}unr:tfrru:yEr]u coHb 'luto'aa

fifiivrBvrado:cfru coHu lurfiaorr?6r#rr i,**fi,*r." "lueiuurniqcfi co odfi.riouns r-s9'gtu

(tlHo, 1975 ) winsrufiu:nloslr:ij:va"n'l{d?il$nnrfiurrmrrsirurr:rsru fintrduuu:dtuq

*uun'l:ieeiut ffruool r fiudrulrad , dror'lnr.,dnrrnd.rrueamri:y r fisuffrrun'r:ouuu$lu
q, I

_5%qd
flstcilOu9.t'lil t ilott;cuc r:orfinluteinr:ouecfinr:6lurlilts{rudorurruraya'geiur ffruos r 6ufigq

Irqrnrltnanfrsndrr nr:,1lura5a-.rrirr"rfiufieEsotfirp"Iunrrfinrr ru:ryrjE{arusirfla"rrur:n9$c
ti + ---^-^r-,3,--e,-r,-- or - ^ d , 3?lQsu:14'l:E9fl1:ilq?UIUOrUlnnegnulo.i ltrnnneun=n?]ila:sr4un'lutfotrraeirfr

z. r tfislos:olarro'',:n-rarirr il:cnouffrg lfin:no:rl.ror rfio.r

ern6inuerygt--tn"s:nt{lonaooraornllfiinin.rruriu:ntuilwfiruilonrafiiufi'lu co Isaraflrs

nrlrlofraiu-,ft fr1orar : fi.r r fiugodfin'.lrrr'ro:uurudu finfio d"nn:-utfia:nlorsn:rl:-ul.ut

---. -?- - -t- d q a. d - -r,t-rn"lnn?ou').t rllfl.tQ']fls]'lb8lsg?[NT.ttt]onnootrot ttteio.ttj:uornron"rtt,|'orn-rnnru,lu
6 | 6 ^--o-D-.-y------- --d' 

b ' ,?- 6 d g d"r:ntttu;lursnrrund nlltmunsruru:ofrl-urn'lurorcfiufilonrn:tnrr co rlfiJ?,uernnti?trJ
t tu - . _-ra_ d - y, t , 9, q dnll co utlr'lildsr1ruori'lu:nfr:neufiwiruqnsirs r nrrurdunrtnr:rdu:n f,.rqyflth?firt
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!

tlosnfin.t rufiu:n a.rn r Hqte.ra6'\:ffirrdrEc r fiufiea"rarfrr$esul'tildnr:u5ul5e-onrirlu??r-l{
I

fr L -^ <;-[Unl:il8\:nil"lUflGl0
9
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<jc | 9--u e rr/iL I s - -i, - __..- € q , ci d-r,-nNn15a5lE5l4u1rtuu 9Fl1,e nl:ilu50letrnirilnsril'r'lranun.trulu:ne{riiunairurfrs.rn't6:u
o16n'lt co otjtlJutj:3E"] 9 9 "t -,d r ! Gt , dtj.$tt vuu r ?n1-t1tnt5 6lilH6lnlT co utlsJt n r vtr-t: lsrirunnonr: t frrt
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s
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I
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: ni.r'tfffrr n'i r unfi r fi o: ni.r fir fi efi'mur slfl e: r q: d.r an'tua'.1
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co oonE'lnyio'ta r flginnfiu
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r.ltrurar co uon:n rnzililnsmruuuruilulo{E-ru?urnlurflunrrnrre:-rqi ,fi*rrdr"
^'--S-.-- -g ^ 
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I

do-'1. ${f,Fflts'r5::4il CoHb lurc'ts trclc&ran:silufifiriodmrilouttigxo'trstin{'}u
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"i v a'u coHb'l u r rio s"rros nrinr r ufiu: nlouotrr : il: s l*mt.t
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1.5 noutlleilo\rnr:i{tl

'-Z < d 'J n € Y - sfe | 'nr:islgn:ir'itilunr:finbr:36'ir corm lutfloe rrnsUqqufrilr^lflno?ntn{lunusn
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9tf, lljil
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btdl
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20-60 il (untiu:oi'lYll{a?ul6ls:nlluu61) a{il
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il18 39 6l'lu 39 dillilt4s?.1 - :-tfirr
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Yl..|ttsuil - t[ElJlJ[[r1110d')fl 44

dtu 1.15 .l]iJ 145 qn{n: - 6ltlfl:il:'ln1T
qq
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l9
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qtg
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dJ ,'
mtrlln::Eri:$ilIrunl|a.r

rocrsa
2. 1 UflA{nl[UnnlT CO lllnflqffi5illlCI{truff|

I

o3
1. E1nRlfllUiftnrg (Endogenous Production) CO esnn!,lgntfmlg

o-6d

lu{rsnruernrtfifi$ur Catabolisn 1t0.i Hb, Ivlyoglobin, Cytochrone t{"tunuilsl

(t t o *9r -

dtRtwdilnl:ddr{nrgqsnnruiln CO 'tdtj:sffIfl 0.4 cc/hr. (10-12 noLe/Z4 hrs/n.nole
99tu

hene) unfi:cfiu coHn tuixnruil:srulm{ounc 0.4-0.?

"tun'nsfifinrrre{rruf,'}sutuir{nrfl (uetaborisrl gsfiu idu qrnnrr

c dl d
u50e1nfl15Y151{n'}UIts

d

5uil:vYt']ltU'] E"lfi? niutj:ymrug'tE"tfi?n Phenobarbital, Diphenylhydantoin U50e1nfll5Yn'hlnlUUts

(Anemia) alnnr:lrnnfrrrosrfiora'oa fiqsvrflfftfiefrffifiS'ar catabolisn tlo.t tm 1ufru

rurnffu rfiuarn1ffi:sfiu conu Nurnn'irunfi 6o orqe"fi:"fiil4{fi.riauas a-o 'tufiriu
girlu

ciar. a
1|t0aln I NO I ilCIOll9'1llfln

cia
Z. atnnlguonit{ntu (Exogenous Production) co firuuuivrflfrrfisr

gvGqoi
il$nounJuruiltlljtu0{ilnn'l:'tfflflelulnfiAftr"tw.t (A"orro*, 19?3 ; Lawther; 1975)

E u 6 o? r *r - d s -q- d -.-!-qr J d
fiur'rney r fraa"lnn'trduorrtodrs'triauurti?,4{alrril:snau'lE la:nriuou a.tn[[!t.i.t'htt HCIouYt

'tduri l:svliloa6f'tunr:N arrutilci.rrnojoufi Ifiuri :nfilfirirlrlur#orna"r d{u:*il'',srir
od-ur,- e 5 . .r , -- 6 - J

5flUunnlflU-Utuluunusllilr:nqsilsioa co oonil']riiuq-ruru 1 cu.ft./nin tilo{ernnr:

ranlr,nirffuluarir.rliloruusd (Hunter, 19?8)

fi co rn"ltrcn{ouav s nnvlltnr:tfiuiotlfls 15

.i a 3 - .i-u
ljlt]0t a50{uua 6trfllnn'l:15'lQ5llilu [ ilo Il'lil.lYl-[!

nlulnfi:nprurifiuduaddr lil"lub r fluqv
ru

tbsdsDou^a
3.1 lutJil1 nfl 5 0U0UlUnUa-T[? U5 CIUUn

lau r aur v r niotuudfrr oaluonrrni'tri

fi lisrururururfiu'h uio'tli1ff{rnr:d0uu"n'rfi1,frinn:lrufi rfiuor runlm co oilnmn
q-9

t$

r{ortuotituur:Brnrflrfirufiu (Lawther, 19?5) d"nnfudRlilnlsatre:fiu'jrfis?'ltld16'Q
v

o J o ,- .i6 d.6 . d d- d ,

r ?li-ly:nFtA I pfs\t r OuoflnUYrnEu].til:ll'1fil CO 00nil]N'lnn?''l [ ilon'lTE:1e:ilitrn']t'lilAo0{A't{
9tb

.6vczqqet
UO ne 1 nUfl .t ililnildtll ?lRtI Al n I fl 80tl'ttlll ttils 61 fl bils nUU9? u
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2.2 ffiilUma{fnT CO

9

z.z.t ns$nhrr{mrflnfl
e

a , <t I r_l__-.^_^_.- -.5^-r_Dco Irru5]'l:fiufiori'tunn'1fl10{$n61il:16e'lnfi ndru unc:51 ]ridrrur:nno{ltlil'lo

'luur:flrn'lffiJnfi uortinr'tirfinnr::cmilr60{ finlrlmnrrilutrirfi'uornrn }iosors
a 6s , 'u'r eflflNuna{norrfivrrlfiffiIfiiufirt co llirTnfirflofiqcun'nrodss rfiofinr:fi'rual'onufirdr

raru.lof nmu'tri{run"irluur"ulnfioo.rhranrdfiestilufiinmnfirffiuflrffit olnfiu
U

-d
9{n"15'l.l?} 2

ci u6 st

AlXl.lYl 2 e06ilUn?11{n'lgfl'lttt 0{n1t
q

il-Mun [NlOno

?efiaFJ*ttl,t6t?
I

g

Q9[OOO
9

.d
B1'ltttlll'ltlilU?l 0 oC, 1 atn

.jn 25 oC' L atn

R?']ilti?{a"t [ 1r'lv

acnru'tufilfi 0 .c,
g

Yt 25 0C,

ciyt 37 cc,

co

28.01

-205.1 ,)C

-191.5 0C

1.250 g/Litre

1.145 8/litre
0.967

3.54 nl/100 nl

2,14 nL/t00 nl

1.83 n1l100 nI

1 atn

1 atn

1 atn

noutro{frurt$elno{ (Conversion Factors)
oll 0cCr latm

d
Yl 25 oC, t atm

r-r?tl-co

= dlutrr0illil;l'tulFrulj5.il'rsl5

L

1

1

I
(part per

ng/n3 =

PPm =

ng/n3 =

ppB =

nillion by

0.800 ppnb

1..250 nBlm3

0.873 ppn

1,145 n8ln3

volune) (WHo, 1979)
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z . z. z sudrnfinr{o$:insr
I

.i c _ d b - ^ | cr H - _' I
rilflilubrideurs"lqrarfirfl co rr?r'trL'tuixn]fl nrxuEs:?ilnu Hb leillnn?l

qq,

dcloai"Heflrr oz n{ 200-300 rdrrfroriiu coHb fliilrln0nrrdfiasrfin?,'unfiulunfiururldnf'tr}'oz
ttt .

Idfirrur:nnnul'trtdrfiorfrosir{'r rlo.rir{n'}u rrnsfitn1nrun'ltunngr'? (dissociation)!uu

no.r ozHb fl"rt?nrrilslunrnn0{lofisrlunr:u1 ozlilfi.ro{i,rsOf6'rpsi'l{ 1 noil.rrfiudrrun

lfi{rtn'rsrlo oz uosolarflilfiis'lff udff'rir.rnrulifirt co uiurafiouqcntlfrtfionrr*t

oruErnrilun:suolnfisrr11ouru'tqoonfiarr,lfilrfioon'lil B?'ru6t'rsn:nua{i'l{n'}r1unr:li'er
It

firrfioonei.rrafi{16'nrEJlu:crJv [ ]illu:s$ns 3 - 4 r"r1m fisdrunr:

Oz

+

------ coHb

lunuunfiqs'till:r ngarnr:fiounsr^ernfirtas co a'nnufiou lu:sfl c, rr'r#u r
vr.blve3o

CO ls tilil:lnflnl l6l:Usl'15ilil{frr1ff{rar:firfis.r 0.04% 'lur:or r dr1rr.r rcinr:Iff:-u corriu fiuqrn co ls'ldu:rngrirl6irar:firfis.r 0.04% 'lur:or r firh.r rcinr:Ifr:-u co

r fi uil: s s"rqr nnuufi fi nr : q : r a: uur uiiu u:'o lun: fifi duruiq-prnniuor enrlfiiirleffowx r u
b,7,r.b

rarinilurfiooufinlafi$lillfiusrfiorfiolfr'tffiu oz frrfiB{no rlil?n{fforufirfioernar:fiodrs
I

b.ttt

rioi.r 6a "[:nin"tl Ia:]vrJilJ'rsaant'reun'luro'u.rnilurrfiarirlq;ron{ fl'lTrl'le oz
Ir

uru 'l o'rqfl"rlfrT,r;inn'rlr#oirr"tanru uov'lrim.lrru vrrlt?rfie't:nuooorfioor,r-rtqdufu
I

YL dd t 
^ 

6 6la uonqrnuriru co Es'ttjnoEhr?lrnr:eot1r:;nir.r Hb nu oz lurfrntn"on[[q.l oga?t].I

s1-trn:nlunr::.u o, rostfiqt*'anttatnt-lng1urufinuinilLs saturation Dissociation

curve ra.roonfia-1ru1nr-lfiu (ozHb) fl1'tittiidun:ndqrnru oz "lthrrirtnduo.:{r.rnra1ff

rufiourn'u trasci{'tur:gr].t.:n1:n*l.l1ut 0$ Enzyme cytochrome a3, oxidase "hl

Mitochondria llo.lrrnrfa-nffru Ernqtu;lilu?To.i co 'lrmr:e:ufiu nu 1fr6n'ir oz fi.r

COHb

lIIItltl

it
lit

OzHb
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9rr

200 - g00 tflt 6{flr1ff oz "tnelrrur:nnn$"1'til6lrfiorfiodr.r r 'tudttnrs'tfinatfiu.r rinr

or r un'tr?dxnluu''ro oz fisffrdx nrslfi:-u co r fir lururnfiesflr't#r flsn'int6'

z.g 6lo'lnn'l:&ro.rfirt co

rqg. o:n::d rruorfinnno uacereldfinrr6ln"liln'ltd:sfiil co uds coub

lueulnu flu'ir 'turjrcrflolnrfilmtnr:raTr:"r-rfir co 'tufflngor:inilTsa1il'r.tltitj:-u

ornrn't-uil n.rl. zbl3, zs34 ras zbgs dorfrosfru s il uffrfi:cdu co tofis'luoil

firu1e (exhaled co) rrtrfru 72,4, t7.8 [tas 19.5 ppn 1uilu,6. 2533, 2534

[rds z5B5 nrltnlfru uncfi:"6u cottu lurfionrnrfiu {ogos t.7, 2,4 uos 3.2
d o rxic c V r -- 

l' I

nriln"roil uosrilofrqr:$rffi:cdu coHb lurtaefisusr roz fiu'trj fi.r{nrflufolotffrt

co aeffiJ'irfiqfiieu:cdu6'{neirrrrirftr 2g.0, 26.0 uns 39.0 eiflil:sflrnr r00 Bu e1il
ru

od
n"mu (nt5.t.:Yt 3)

:"alurafis co'luCIruura, conb uoco:e:rrfiemtfimosfirt co lr{lorart
I

: 1udr.rfln.o. zs3g-2b3b

n'l:'l.t?l 3

2533

2534

2535

coHb (u)
6ril
fiffita{nlu co / 100

I
I

I

105

11.0

102

12.4

17.8

1.9. 5

d
7|l.r'l :

co 'luanu'1fl'taoon

(ppn)

L.7

?,4

3.2

23.0

26. 0

39. 0

rt60:fl::fl rilfil0nnnil
I

2535 : 568
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n'ri'l{fi a drrqfiEruo'r co lunuurgleoan rro*:c6il conu 1ufi1ou6l1:smJ:sE1nN

'tlruiuornrdelttuns"lruonrufi uss [ ?6r'l t rnn:{ [ ntsllnuat fi . n . z b 3s

r ?01

dnrufi ,/ CIuu

co lunru lcoHu
I

ura'lqoon i

17.00-19.o0 u

co tuon

u'rulEoon

coHb co'lunn

urulqoon

coHb

[ilnn:{ [Yrlmlr-liln::ou1u 
I
Ir{B'lurf6n.r 
t
I

ouorririursxrBil'tnu 
I

Idu1ilno?.t 
I
Islcsruetru 
I

fl'lon.-r1 I

Irrnuru:fin 
I

dunrun:rouui 
i
I

mru:uififrnnuur$srlru 6I
t

ouorr:'rifiaou:nfi I

b,lg6

:refiufr t mfn{ r Ym"t :au'[u

I

I
r ?Jmn:{ [ Yrltsllrllra:'; ouuon 

I

19. 7

20.4

28. 1.

25.8

28. 0

24.0

45.4

42.0

67.1

34. I

3.2

3.3

zt.O

4.0

4.6

3.9

7.7

7.t

11.5

5,2

d

tj:s r ?stu

ij'hrxu
Ul
€g

9.9

11. 1

10.0

1.. 5

1.7

1.65? tJytllYt t ?,nn:{ t llH"l: oulan

8.3

13.4

12.2

t2,t

13.4

L2.2

16. 6

15. 6

14.6

14,2

4,4

3.5

4.2

L.2

2.1

1.9

1.9

2.t

1.9

2.6

2.5

2,3

2.2

0.5

0.3

0.4

18.5

19. ?

25. I

20.4

28. 1

28.0

42.O

41.1

64. I

31.2

11. 1

11.0

9.9

3.0

3,2

4.0

3.3

4.6

4.6

7.1

?.0

11.0

5.0

't .7

L,7

1.5

12, i Isqll:?rJwuflnuu I 25.8 i4.0 11. 1 1,7 24.O 3.9

dd6

Yllll : il51,|5T01 l}lDl00nnil 2535 : 569
q
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d
Ft15l.lYt 5 ivdu co 'lunuurru'lE uns

:vu'ixr?Nr 1?.oo-18.oo

a.6. 2535

u"luTl'luus

cottu rosfi1ou6l'l i e1tlilnolilil5 s t R?tult[?t1111&

u. fioudrririfiuoru:nfi 1urrnn:s lyrt,{rufi1uai

co "tuonurulE (ppm) coHb (x)

5,6

13.3

\2.1

15.4

24,O

18.2

16. I

0.7

2.4

1.9

2.4

3.4

3.0

2.6

l:nln
)
l+ro
I 5n r n{d?ilueailil:u01n'r6lq

:nufrnfiliuo'lnro

: nlot dr:il: celnrsiliuol n'lFl

: n1sad r : il: v e'mr { l}hJ:.uor nr q

vA
:n6N'liln0[05il.l

.ort
:nEn:Hlilt u6

.itylil"l : il51{55$ t}|fi'}Oflnnd 2535 : 569
I

do
m0ltE'r:rs'lq"ulunn1il r']or ttss6ln'rilfi qsnuir ffi r fiuvrr.r lu:nil:cq1n'l{ Isi

U

J- | o ca s
ufuarnrglufrlrusrisiu (6.00-8.00 u. uns 12.00-19.00 u.; arN:uau co 'lunil

lrofiru1a uns coHb o.rn'irffr6uvn.rtu$rtrs't*rr{.riil (13.00-15.00 il.; unufrr6unr.t
e"d-,o3erd

1ufiufin:.rtflT{il1nunr :ouluqsri exhaled co dsn'irtfiwtrsnun:ouuon 3 tvt'r llosrlqq,

drrq,.i
l.l COHb dtnrrlnlnu 3:5 tll1 (n'151.1?l 4)

I

J-"ldtYd-o
r fro rU:-sur niru:*fru co'luailrl4rulE llfls coub uo.reiloudl:uruw'lrfllsxilg

6rs r "lurrnn:srnvruurun:uff'l nuir ff1euor::nlsudr:il:sqTrrs"tilu;uornrrt :fl
c!l,

ritaevci"l
6l'tllil0[e:il{ llilv50En:u'llttjugr rurs"rYlil:s9lj co rrils coHb gsn'irnsirufiu (qr:r.:fi b)!u .l

r ilro r rliau rfisufiuainufifiornis r 6gT frulufiufiruuvrlunnf*d tfi:sfru co "Lusil
u9i'

r.tutqoan rrils coHb rqfiurdrfiu 0.8 ppn u6ls 0% a'liln"toirl fislno'rdusn-uffaro-Eloriqrg

D6t9z-t@DYa3;.d
r]rutrurnitllr qru:vur'luilt.t rn]ntnum ) nur',tornru'lun:{ [ yntNulltg:ltuui?ru]tun (N co

luailuruteaon ta$snirriu g.5 ppm tt6ls coHb taadsrdrnltr 1.0 ppn) unotqsnu'ilCopyright by Mahidol University
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co lmrnmg"lqoon dtn{rnulutruuyr ].0. 0 rrir onriurfinwir r6nlun!{ tYnwilluot

nsiruars e-ro il fi:sou co luauuraleoan Bos coHb rofitlrrirfil 5.8 ppn tas 0.82
te

snetn'n-u ,.tndr:sn-mo{ co 'lunrnrru'leoon tros cottu 'tur6nuuu?l fi.rfirirrofigrdrfiu{
0.5 ppn uas 0z nrundu Tsuili co luormlu'leaon4tndr rr.e rrho

.j--cd.6qcir@
er:rsfr 6 :cffu co lunanaru'Ie $Rs coHb "lunvtog'tuu5trgilunnnr{nil

qt !u

ilo{n5{tYt?|ilu..|uB: n,fi . 2535
q

u5r?fl co 'tffiruvrlulqoon

(ppn)

finar ro o*u 1*irtr-ut'tn'rn

a cf - V d s. a
nnrtsfl?nilflilYr 1 lNlj:u01n16

riru'tutomirrrurnn'ir 100 riln: arnnuutu{

1.6

1.9

6.4

3.5

4,8

16.4

15. 3

8.6

9.2

4.6

gd

0.0

0.1

0.8

0.3

0.6

2.5

2.4

1.1

1.3

0.5

il{O{Un?il5usln'lFl 
(xUYt 1)

I

ifia.runrtiu{uornrnsrunuulu{ 1#ufi r t
I

lfirulutoanr.rfiorn'ir 100 runt ernnuulu$
tt 

- 
a .t , r

u'lulufl ouuS r ?8fli'l{tlIJnNTnr{'ruuou

rnr:5runuu1utl
6 e dl, y96

01al :illt't ?RU 1 S UilnU Stl'1till n

ds
051{5:S lilfilBdlnn0 2535 : 3T

9

6
Ylil't :

coHb (x)

firu3ruuufi"rr iru:sur
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slmiluraii.rnlrfie co ?'lnn'l: rrur'Lrntrfiadrs r fir,ruffifufiinu:seT;urosff
I

eulaufirlulu uu'ir niuerndo'torfls:nfitfffin-ruruufiufiwi:sfru co d.roemn'ir:nfitfiIUgIU

dd I o <ie-c, I o r u u
*onfrE t: rnr rmeeiuernrluifrffi co 6t.rriufru lerd{n'irnrluqrnflrfiffi{ u6rsqlnrn't

o -<i^ r, ,' r, '
ruiioil"tfrsrrilfirudru 1nr:r.rfi z )

<i
n'l5l.lYl 7 co 1ueiufi-lffqrnnr:ran'tufr Gr*uunnrilil:srRyt ?t.Ft. zsg4

il: s r nnoiuql nn'r: r zur'trnfr

:s9U

rnlrfltfilr'nrrniru

FltHrnufj.:
I

Iniurrm' I r, ors
i

i 
niurioro r fu : naudd.r druuenafi s lfi'-'-niu- 

[

i ,uufi*rin",ir I nn, uru
I

r u t aaqr!. e 6 ..t -

i e I il: CIEn: u't uEJufl 
-lxu''rt.lt{ 

[ uuxil't5 dr : nv nt LZ, 6 40
ll

ql,
?1$ll : 05fl55$

2

D

0,7

0.8

24.8

26.4

35.2

22.3

4,L

7.4

8.3

23. 0

21.8

r.l
[__--.-t_._.9_._ _- - j-e , d -uu -,, i
i e?una ta r ilu: nuunu{d?uuaeilt.r-tfluTr1r r rd-l
llI 6 -u - $ Ii ruutul5il]:asn? i 43,410

j eiuvrolo r frrr:nfinilr"lfiri-niur uufiu I +o , zso
Ir
llI e I e <t q o 

^1lr1u- v d I

IR]U?f0lilt6lij:nilnofl-lfluTJuarTil | 12,745
ti
] nr-uno1a r ilu:nrildrur^rnaolfiuoafii I z,zzoitt 

ttuarD 5uoltq dorloro! dhurrrrbr buDbu6rnf i ar6av
I -'^ I. q 11 a ci-r, d.J
Inruria'tords:nufrnrJ'tr'uoailq- | q,ors
t,ll-r$<r.woiieruvrolarrluinfl'lslilore5o{ I s,clo
ll
I r r a^Ltt'- u 6 ct j 

I

le?u:nEn:u'llruun-tilu11ru[ uufi$ra3n? i 13 , 675
rl

r$Ifi'lnnnnR

ruusi.r n"r t fi s I iafi : s n1uilr u "[ed"l { e r n$?bi.t lfl nle

2535 : 577

Copyright by Mahidol University



CI-na:-urtnuurifiut"du co finrflleoonur fidrrofisfi1US' I

ffi:urnld"lu:?fi r rrun: rouql'.1uryu:' ri:"6'u co nirfiu g6 ppmt0 t

110 ppm

22

fisvrtrfi
oa

NIOSH (National Institute of Occupational Safety and Health) tJ:stYtFl6llf:5

6 ^ s!lr. d - yr <, 6
0tSl5n'ln.llnr0-[14ilOlilYl7ltllilIile?:NCO ttUU tine weighted average tniln?1 35 ppn

{_16 l
lffiOd{n?'ln{ 3 [Yll

ru

1eufi'r-tuu6l'rffieuuu5qsfi:s6'u couu sz #ulrr firluurr:rsorqfisrnr:n*u(Uqrc
c oi - rP^e- '-.-urtTlufibieiuuu:desfi:y6'u cottu o-z:. nu,ir a?FI:bv [t6ls0ln']50il "l I9lU'].1 ltEls-[UB !u q SyOU COHb O-2% e

14fl 6lr : : nil:s qlilr s'lru:.tiuornr o'[u r lnn:r r yt]nlt4tua: drulra$evfi:sdu cont sJrnn?1

- 
j- td a " 

b

2% ltilv-tux? tsl.tt:{:uqsil coHb sr.rnn'j'l 5z ?'.trrirniulunsiuriduuu:' uo=ru-tuur.rfiufifrit !uq, q

erd6.oos
:vOU COHb lllnfl?] 10% fl{qslUUltUUll9 mild carbonmonoxide poisoning ;i.t

.ir,<i d D \rr, r o d c, I s
a?:?rullrng?10.1 to[rn n:ruF?uailuflfib d1frntrunrefl:5iln-l5d.r*rndoruuwrrd n:syl5?{gq

firdsn'ir:sfru co fi

tlrfir5o6l?l CI"t:tEa:'lq: ffu:'ur:aslffrfiunrrrud.rniryo.rilrpu't'f, uo*r{.:foufftlfiqrrareio.tU

ntrafurnir u.i''r uu :'n I : yt r { n r : $?{yr ritu r I n r lio r n r : 16fi u:'n r : ifi q afl
o _t:nbl llf,vluHl$llsu"l

t<i
flr{nrrlr?r?tu unsdrtr:udu r Rfl?nuililil't?tts cot'

,dq?
ilu') tj\l''lu t Tloil5 n'] :il5 vfl ''ltug?U

nn r tirpr ornr ilfrufr r fi sr frs.r nuar:u: n'lu

,j - s a <ir ^e, sn'lir.tfr e :sduuirlltu co 1uu::rtnrnfrrio"hlr nor{NnisffiJpio;lmuaurrTsro{tl:vr'lrll
I

ss
luolt0'iilil?tts Warning Emergency Significant harn

34 ng,/n3- 8 hr 46 mgln3- I hr hr

hr

hr

CO 57. 5

86.3

144

ngr/63 -

ngl63-

ng,/s3-

I

B

8

i

6
luJ'l Seinfeld, 1975 : 572
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dt <i.r ..r d . .1 { o 6 d --, 9--^&
5nuu6f1{ytrj;iorliirroonil']rJ1nl1do (dilqnfl ouil:1Yrt'ru 2527 : 107) tlB{u

e.idrci 6

1. :niluslLe:o{olt0 fl?{vl1j6i0u co mnfidn 6a :mJ5sa"ml{ 5mr5:ilnvl
9l

ilr:nnfi\dnmnr fiu"hj
9

ais2. :nUUFllF:8rt tUtt?lt rir.rfiusios co n'lnfic{a 6a :nfiod"lu:cu'irt tur
iodsdY

r a5o{ aoono r eis{nilsrndsil5o:odryryrmlu

3. rnuudlr'r?"uiunoru rir{fiil6iounr{uouluouuonltdannfioa 6a :ndrilfio
J-yv

r 95 0{ ?tflrslj5:Tnfiilfl tlilsE0e: 06lfltultlt1]l
c

r9sdou6rt6cirtoBqE-"isrdDr'
I sio t ta IHd,l5?]tnuosnTr EuIilr oilyt n'lT!ilqurilulto.t [ iluyloo?.)iloun5'lu5'lt

rr:.:fid$sufieton'rtt?rn'ounR]?sluituraii'oll rirr co ffirfru$:.ln'ir soz, Noz [[os oa

llilrrril1a-? 1lrun:' 4vrsinoi zs31 z ttz) nr:ranlraffr?"rfiutu:nsud 1000 rnaflou

q"fifrrr co rfialguu:srl'lgr 3000 ilo$d d'rriu'ir $roili'urgru1fl rfiufirirg-.rrnn'irtnfludfi'tfr'

.io.rit
t e:fl.llJUFlO t tn 1{ild0tlH?Uflilnil'l

r.nn

U a 6 c, !, . d oa-gu- - o
du evffiJ:il'rflfi-r1 co uogn?'l I a: o{uuan-1flil*lilill uuuu

dru'trari r fi aqr nnl : r rur'tufifi llinllrl:d'auuri r ff ufrn:cn#u#{ Hu ( ud.r d-uri

v
6u6

1{11{fl : 72) o{1{

o { { s dr
68% lnoqln [0[5lu1l0.lIa:o{uuno'l{ 1

t2% r fi nqr nI:.r{ r uon6l'rfi n: Til

g% rfioarnnr'; tatr'lufiltrntus
otqgr-ugtlrt

2% t naE'lflnl: It{'ln'1u1411 u"ltlu ltslgnlffi4.tnil

oi
LO% [neelnou 'l

ernnriu:stfiuornrorsru"tun:tlvtl{ut4'lue5 (rrd.rfr'ud nrfir : ?3) tlu'ir
9

85-912 rfiasrn'lotflulo.rre$osuudsrr{ r

10-152 tfinqrnnr:rr.n'tvfiEirs r rlu nl5r.lllJUs nl:Ihl'lti'lll

5-L0% r fi erarnl:.t.1'lu09tdliln55[t

ci d r -- u 
"i ^ -- 6 a - .j <i.s 1' 2t r, e

ulrTIu1{t[14sr':il-lailT1l1"h?rfia co luer=lulra:qsilil5N1stljtlljuflo{n']t co n{
q*q

osoi,--ei--e.^
400 ppm yia{auilc +-s ilsflsn"ir:vounsr:grun?riltJiloonafrntvuo15A"T45uo'ln't61u

U

T:'r{ruondrltnrS}t (b0 ppn)'luttar B tr"rIru.t fi.r e rtir (Lawther, 1975) nei'rljr
q

do d I u d A3o
m:ciuuu€fimi 1 u'rudo{u 4"fi coHu "turfroerfirun'u:"osnv 1Copyright by Mahidol University
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- frfiauur,r$iUCrq
bri <J

- 9fi16hju14:qrg9

,odo

1 TA{n0?U Qsil5sgu COHb

rudo
2 To.lafl?u Q3il:vou coHb

b
:aBos 5-6
1r,

:aBils 7-9
b
:0u6ts 20- ffiduuu:' r no.:eioiu asru':"du cogugrut

- lflufnluffiolurnifi:seu cottu #16'r "turfroe il:sil1st 5.82 (stewart,

1976 )

2 . 4 grElfnsmjdodl|nlnouruJ
||

In'lt co
rll

uuuit:rfirriunu ffrrrs oz finlifiurfifiorqnrulfi' n'r:r'ro o, lufifloretfinernnrtfi

uiu'rru oz 'tuornrglrirfier{Ho (1ouun6 0z luornro fiil:srurs erz lomj$N'ln:) rnio

o cir Yr.
rnflernnl:yrn{nru1li6hul:nulr o.r oz l'rtri.r rfiorfiodrt r G' ruf irui*ns ozlilo'lnrd

r|lr

q;od'lu:cd'uunfi d"ru{u co asil'r1fii'}{nlu?t'ro oz'tun-nrmfraosfi riufiotunrrsrtnfi
It

rfi ufi vr:rufr'u6' jrdtru'r'r'ddru1urtfr o{nrr0anfi reutfi onr:s"nqfi 'l^n

r fiofiriJ'lq I ard'lntnt friJlJr dofiriJ'lq r ar d'lnrrt r ffrJrl oz esnnluds lus-{ r fio , utoeir{l loud1:fi t:'un'ir "61rt1nnfiu"
.tD

tHb) lEn sb qlrn-r oz nilrnrfiil ozHb rfia1ufi.rrfiotn"otfliuil'tu Hb fietusiott oz tlos

<iaet
niluil']:u oz 1tljotsoflrriufi'trtrsoa r usiffrfi co ilu0ti"tilo1n16

oz lnsJliufru uu unufi o, n61'rurfi1r coHb m firulrt'l:t'tu"l

'6

lnrunfi 'tui l{nruro{eu r :r q;fiil:'Nl ffi a{ coHb fi.r t fioqr n t uan't Iun'fiilra.t

ir.rnrsorimvil'l{u o.sz il*ruiunufilru,lurLu:d uocsl"$:-uaufiauuuiqciiil:"Hrs sz :"6'u
qrqjql,q

br

conu lurfiaofiufiunrrlrrffiduras co "Lusrnrfi [t6rvi'rusr?n'rfiH-rule[0't co rfrr"trlqrn

^L ^ -.io -r. t L I e d
nt:1lqst0.l"t14Pu14tu-ta!o"t0tn'tFlyllr co 30 ppn (drusloffruaru uil]tifr{ il co go eirulu

, I P- , 
O

srnrfinrr$nu) rn'lil uuir goz raseurrrirfilfftrnr + i'rlru'r *a"dn z0% ?,o.:Funaiet
I

b .:- -Ld a - o a d v t
fl1firrnru:su-rru 8 frllr'r i.:lrvrr1frfiiliinfl coHb '[utfiootuu sz uostiloa?'ulIutt?Jls

?JB.r co'luornro ,il*rfiu,ffu 50 ppm :"fru cottu q*,furrfiu 2.sz fios1frrrrlril:srurs
o "i-, 

d - <j,. t irr<l 6 r t I J -
90 u-'f11 BUvt tstduul{55v9tu coHb yrnlni:l zz Ec'tlifiruolq "l Fro:'l{n1fl $stt8lo:cou

Uq

coHb 6i.rn'j r 2% 0rEfir{aln:cyrusia: vuuiJ'ivelrnddrunilr.tilo{auur{nu'tff nl'tfriornr:
iJ

6ddv,'
isrTr.lu rt-:uy rra=frr:yEr1u coHb d..in.jr Sz orqlintirilfrflrulilR{?Jo.r5yuufirlq ucrsrflu

6alr

co

Az

Iqsilnl'l'hln1:1u6t{
tul

- -o g o a

luu{ tlt0tU0$l'l'l 1
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nfiutfiuio conu gr"rnir sz arra:-teufirfru1:n

,..(
fi? ra ilur{ rsnnrlrlueulnfi:sdu coHu 1urfisoazfiots1tfit b0-g0z $.ravvrr'}fir,rruonfi

€ -z^ ,q ^;", !'?,-----
u'rflenrJ to-fuyruyr rlirsnr:fiiltxr.rru?fil{ coHb rsel{fi.r:*6ufitfi errrurffzufrmo{co "Iuornr6

Lrfu'
esnotdtlnn 1 rru 3s0 ppn fiulutilurr'u duiuonlouren'orurtrlun:rrurfirul'uuo.: co lu

#ruouir*fil0.rfi.::rfiui rdorqrnornrafinr:uruurifluori$ooot?n'l E'.rvrr'tr?nmrutl'nr?u

ra{ co "luornrodl (qrn:.tu.rlu?,0.r'il1fin{"ruoflsn:T$rn-,:$ourofforuururrfi, zb33)
t

irsnrafiosflrr oz lurfiu.rrroddr.: "r ur{rsuu tdu :suutL:cdrfldrunnr.l

as'rr6onr:no oz rurrl rfiolqfiodludnrrvltoof,nfirEuu'rurfiuor:fie"tfionr:t$oxt
qt

I

J-ur
I ilflAuu'rU'[ir r il']0']n']Fl I n1flilOg

I
oz "tuar nr gesqludr adr.r lrirrriuuflun'u Hu

iar6oo.6oosioo9
t.l nju6tr?utJ:snouri!.r INo rsll,tprrs{ uCInr'u'l [fisr ozluTofinfivrt'lfitfioortil:snou}intfrr

tt

6o ozHu r,r-r'lEarLfialnfisrfitupi{d:ueirr -r rfa.rrlrrfl'rrlltfls ozHb esunnd'roon ilneilGiou

-D I d ^ d u 6u c d9,
02 "[fi$n t lilil r!51s"[u?JB[s t 9u?nun5u [ fl'l?,0\t t Slljoona'ln t t5l5l0?u

9l

ffrt co rfrrd:toerfiourslqtffr $ncfi{nirutfrorfio'tuuoo ffrsisnr:rfisrfii
{q

e r- <io v r, r, s, H .i q ,----{-q--
oz nreu0U"tuu::urntflyH5souB?tsltfllr?,u10.:n1Tlr0u'l.lB{Yl[ljuIl$luluuufl? [tl.t 0915']

g

.j, b.t 3 r d e ., c d s st
yt:]{ n I u":ljnr ?ilqys1@0{Eun? tE?n{5sousl}reR uuao r ililn? lilnodulfl{iirt co tulnfin lu

q

!L-6
r 6lu-lRTFreJOEJ'tUrJil9 r ?r1 nunufl r liln9nlttuljila

Iraqvve-<i-66-
rirtuounrnu Hb lrYrll oz (?lJYl 2) lnolilu coHb

<i o Ye,L I
!\:llnn9? [,9I'lfi?'l Oz

tu,
uonErnfifl-.rrilfrgruruotnrtrrnnn'??,0.r oz a'lfl ozHb fiuotrrltfrooridnffra nsirrfia vrrlfr

L

! ' ! dd d ", 
3 - d 6 !- 1t- --0z QU$l?fluE til [n6]uut[uutl]lu1l1t [[rrst[s]nn?oonfl[t:.lo{ oz si*to{ ffrl co iugrnu uu

-^uu I rd o oa - d' t :- F o L I-lournir oz llF|3le?rilq{ga6lilt{nfinr Hb }t]nnl'l FNluu coHb q.:e{n?N'1nfl?l ozHb
g

d t o . vDn{ 200 rYl''l Fl.lt[il9]{ toQlnililn']5

dnrillnErllior afiw1fi6 r ffi ou r 6ulfi

COHb

Hb Oz

M x_pcQ

poz
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p
(.'(l
v
'I
€
lr'rt

€I
9?
6l
7
E
E

'E' .il: 'jl
;l
F(3

920
8()5
69()
57ttt
480 >

#if
2Jott
t7t

iitl
ui-
68
58
46

l;
€
GI
7!
Gt.A;t
G'.fl
Ea,
ct,oi

rS

'il'
Fp
G

o

I

I

35
29
?t
l7
ll

o2() () 3m

dlllll : Li. S. Departnent

CO, pp. g-11.

d66
Tljil 1 [!s19.ltij8'jttil91f0.l
I

ll0i [ ?6-ll9l.1 "]

,-6,d
aur{1:n$rti:t.lntuaulerrilglrln:n'lunr:nfl'tutilytnttytunl:?Jtq oz elliltQ

'lrh:rngnrrrufirrunfiln r .!t?rfiu't6' lauraynvorirrs*.rrfio conu ii.rfi::e-ueirn'jr ,lo
. d 6 , :_-y-_ J -r,.o b . s

I ui]: ! ul{Fl Fllun']5 t 5.i:Frnltil-N]illjJ\i53uuts1{ r r lro'trailiil]fl oz Eiut60 tnl: neirreo
- o -- o A rvr 9' - - 

L
rirlaq;rtuaoloi'iprrfrlr urii.rrirudu"!:nri:larnsJ:niloer:'0t-.1il'tFra?rrudrnrrnlunr:rsrruU9,

.j - c J {r r v - 9,nl:illR oz 11!YQU CoHb tHu.l 5-10% tuJ.lE-]nliloter5\t5qn1:yt\ruuotata'lynns{o.t

"id[?.til r ilrJ5vftullort oz 1ur fionllrtfr$riln]r

lunr:o"n.iil-innrlrilnfiuosirsnraq;finr:r'.rfrEr coHb rl:yrJrfu 0.1-1.0% Eln
.ci<aGld<<oor:frfifrurilu'iurt:cnrulru alrulncrilu'ta,r'la1nafiu uaylulsrln:u,'ffun'u r,riorfiaern

t"uudu r ucir.-iurruEr'rgT:nl.rilnqtt u:'01:eifiarnlInfinilr{oiir{ ynrnr[TnrfiFr 6hi"luI

i:rr:r)rrfitf,iufi t, fJtu t

of Health Educational and Welfare, Criteria for

tb

couu fi r fisfiulurrrfi.reitlnrnunn' r fialffiu co fi:so-u
9
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isu'i'r{fiilrra1rfiou uo"etnBfiot:ri r,rin couu urnn'irunenfir'tu
q

nr:r{fr 9 l$lo.rruoirmrd co rurre?']unn6ulat co 1uiloe

% coHb ttn.r/CIu.$1. z "luornro I

0.87

1,73

3. 15

5.05

6. 63

8. 16

9. 63

11 .08

\2.46

13.80

15. 11

16. 37

17. 60

18. 78

19. 95

21.05

22.15

23.23

24.26

25.25

26.22

5.7

11.5

23.0

34.5

46.0

57. 5

69.0

80

92.0

103.0

114. 5

126,05

130.0

149, 0

160.0

i72,4

183.0

196.0

206.0

218.0

229.O

[|uf,.

5

10

20

30

40

50

60

70

80

90

100

110

r20

130

140

150

16C

1?0

180

190

200

0.0005

0.001

0. 002

0.003

0.004

0.005

0. 006

0.007

0.008

0. 009

0.010

0.011

0.012

0.013

0. 014

0. 015

0.016

0.017

0. 018

0.019

0.020

0. 506

1 .013

2.026

3. 305

4.O52

5,065

6.078

7.091

8. 104

9.117

10.130

11.143

1?. 156

13. 170

14. 183

15. 196

16.209

t7.209

18. 235

19,221

20.26L

Torr

0.0038

0.0076

0.0152

0. 0248

0. 0304

0.0380

0. 0456

.0.0532

0.0608

0,0694

0.0760

0. 0836

0.0912

0.0988

0. 1064

0. 1140

0.1216

0.1291

0. 1369

o,L442

0. 1520

I{Ho, 1979
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firt co r fiufirffisfir'rori"luu::srnrg r frreli r{nral0tlnr:ltrs'lq rfio$ru'[e

rorfirr co rrirlit frrrfiq;yrrufrn''i'nniu m lurfisril'osuo{nclrrlffu coHu vr"rtrlnr:

alrnos.r 02 a']nilflalur#rJ.rrfiorfiosi'l.r r rotir.rnrulritfiu{fio,droo'ln co fierruh

Tunr::rrud'rriu Hu'turfrae16'6n'ir oz fi{ eoo-soo rrir rfisrffu coHb yr"ltfr'rfis nu fi

kidrur:nut oz lilrfrflsrfiorfioeir.r r lff vrr"triirsnTflr-ro oz lousn{ fisrirunn:"vtu

sio:vuuu:v;lrn;hunax (lostil?r'ru cerebrun) nnstirtl tir:rsfintrrulreianrtltg oz

unn' co drrur:nrfis#uro.r"tuixnluq1mjfrfi:'at c"t"bolisn na{ Hb
ad

Nlnn?'t:suuou
.,'

tunufrfirtmruirtnrudruu:d qrfinrrrrrfirufiuro.r coub rj:sru1fl 0.1%-1,02 un"o.ttt.ucqrtu
.- - e'<i - d-

Fl*Tr45uhtyr6r1Ju?rr lrluEs?{rlrjrs}r'rru g.oz rfioau zo rurudoiu [[ns 6-10% rfioel 40 N?u
99rt9$

| , d 9.r, € -& - 9a s d I
na?u n{u'}{e:{}rn"rd.tdofi{ 20u Henderson 'tdtdiloe?Tndilrlud:cu'irt ann:svtuiuq

o d-c,- L b - dr?- . y &
ttslslJ:tll0ttlIO:U (&.lilA8l1J0'lF?'l$lttltll,l{1J0.1 CO nu:s?Js[']6llYl [OtU) 9.lll

rvuv r rarfilq'iu (rrrIrur ) x e?rrurl'rur'u (drulufr'rudru)

= 300 - u-.r'trifinrn1u:v6'ufio:rqoallfr

a <i . re
= 600 - 11il$n:vYlUYlF:l:1A5lOU [O

= 9oo - ilro6:rctt61uollfiuu
6aed6

= 1500 - tilU0uFl:lUtl.lllFl
d - 3 | r d -l- . a g, .$ 1r' tb

a?lil:urt:.tn I nqlua85r{nlu [ ilO toru6ll5?rb co lJuounu il5il]ue?1il [ lINlJu
rqD

- .i- '-
ilu:rsrrrsrrfid-ruridueivn?ril'hlunr:floudua.ltt$idvilapfl(Individual susceptibility)

.l ! r 6 tL 6 rd6 vs S - d ,. d I d r

?s$lOln'15Ft{llFltFlflll0ljElln{tlnfl?fl lO il1n'l5Yl? tilnO{9ilYlll10 02 d?ilt146IEsll8'}n']5[tUll

€ e r d o Gr .l -q d d r tt, .i !, 
!'

80a0 Bt?fi] u?a6:b3 t.il?ull aflulN iltailorIQUlr:?lle?fl lt?tut']liloljCI'l dourufiu

c3o66^tr!
nt5 rilue.lailnn qf.l-tqn:vfiun:rrirn fiurlu n"r5il:s6l1u'rrurdoills{nO{iliu?sfiortnfi

a"ry:-rnufifi0'ln'ri?Jlo oz ,firtt.ln co lviqrne'tffErnttil,,:nfifirq*fiolrr foatafirs
Jd'.i6.{.i.f

rdau$rE?n-lta uRssro$r'rEvrudaurilusl[lrr{rluu cherry red tilosqrnello{ coHb 1u

- o.j- ,ril0Fl Ruunefl ur;{uuH{finr coHb lj:sN']fl 5% Orr'1iunufiOuul4:'rl:sr,r1fl 5z n?'}N.UqU9

,hrfiuduiuril coHb 1ur n'oorfiuor nr:d r fis'fiufrsnrir{fi 10
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A1:'l'lYl 10
q

erruiufrrd:sf ir{e?'Iil r ffililulo.t coHn fruornr: r fiufiu

I

i

I

I
I

I

IJ:IJ]BI COHb% iltn]:

4

5

16

5

9

?0

urofi:us rflfiB
do. d - d
elurum I nB?nun]:ilo.t t uu

.drrg3-
lJ?9Fl5EsoZJ'l\:[[:{ n6lltlt ll0tilnU U}tOdR

lniir fin

r fr rfi i nr,rr nlil'tfriunr :inur

50

60-70

o
YIBI'] :

d5
1c150l ll|toX 2533 : 38 , I{Ho, 1972

i.rnrlfiuim$ coHb 1urfiaorfiu sz rm"fimrrurfrruffuros co "Iuornroriw#urfiu so

pp' :"6u coHu e*tfiilrffu z.sz fros1ffrrnrilrsil'lCIr 90 urfi un6n{.rarg (Half

Life) ttotfirt co rfiorfrr'r'iirsnrrnuunfiil:srurru +-s $rfur.r (stewarr, rgzot fi.rfiu

Diman (1924) lduugu"n',linu'''tru'tfi oz '[r' 6a co Esr4rJolrtn$.rrafi.r1urfioaqgfio.r

-r,s o - d.io ,
tB:Ualnlf,UTdlyl5Ylll Oz INJA9 20 tffrrnruru soo urfi frr"tri oz u:'CIn$q"1ffrrorq

dcl
tllu.t 80 utTt

! -U sd v | - 6

rrnsflr"hi Hyperbaric frilarrruou g rli'l los'tff 02 ui'dflBas'tfirrnr

tfiu{ zs urfirvrrrlu unfiir.inuq*ri coHu "lurfioo 0.+z fi.rrfruoruprnfirfieernnr:,{frsl

Metabotisr 'Ifi co lu'irrnra rros?tn co oonflt.rilos udfi.{lon.s'tffiu ao ,fir,ffu

11nn'15!tlulqrfrrlrtlvvrr"lrltfieornr:tiorrLn6frufi:"6u 9-30 ppn urun'ir g $r1rrs qsfi

ruanonr:ruottfnr rfienrr=fittniruorrtdnos rmsd$:slorirrnrr 1ueufirfful:afr-l1qly

1friurunn:vytu?J0'r co ulnn j'ltn6 
r u:rvri'rlefrosdrfialafin r frruurnfrur fia"Ifrrff o, q*nnu

tbL

rvrr r6u1urflus rfrorfioax r ror.ir.rnrru't6ogrt rfiurna
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atnnt:yleR8\r (Stewarr, 1926) iru.i-r nufi'tilOuuu$ :cdu coHb fin"lnit{D9

z fiu]u q"firuan:"rud0:cuu
q,

ij:c6trYldruna-lt.ul0{4u1fr vrr'tfffiornr:r'rriaufi:u* uncfrr:sfiu conb d{n.ir 5% o-ra
!1,

Gtd-.e
ilarnr: t udsuruntro.r:cuufi?"lqunv$noerfioa u6ornr: rufisurunsfi.:neirr r fiafrulfrrfio

coHb eitn'il sz ot:-reufirfiu1:nrir'tq

2.s ornrrf,rfirfiaq'rn couu

ffrui'uraremru r ffuffufi CIsn'irf, 1 0, 000 ppm ecfianfltlfimoofifiufimr gqrn
c!ed

01n'l5u?965tsy 14:001 | EEtu frfi r dru.r eio nr : r fi on'r r o-smn-uq r n co'to'uri nr : n s.rlir ufi9-g

rflul:nunoorfioafr'l'tqfiu l:elnfinax (Anenia) l:eiloo (tung disease) unsneiru
dd-
ililaq: r nr : t rur ruor r eglui''t { n.t fl d,l ( Hype rnetabo I i sn )

,,

Z. arnr:rigt:'J:-.1 (Chronic Toxicity) qlnnltyloilo\t (Aronow, 1g?A)

lufie'i fluir fir'lfr{u co trnn'jr z-e orfind 1u:sfru co Hrnn'ir 100 ppn Esn"r'tr1
A,

:ltnluYlortnulaa r frltu$rurrur iro r fioa;ra{ E'}nnt:a:?qfiu'i't eufiouuui' r fiuu:sqt n$oou

unfififirufiafiuruofiunrsornrH (Air potlution) ilrn 1 ,"fiuiulirro,ftr,firruardsn,jr
!t,

aruiufftffir co "lir:vuzr :orffuunr1oflqsil"r"lfifiuss firuado:sruerrruql nr:6s

n r : un'rirgu r 1fftil6 r rirfi e r :
l. ornr:firsio:yuuur"tqunsuoaarffao (Cardiovascular systen) frrt

nrdiLouuauuonlwir fiut-r t und"rdryfiriorfri fiovrflrSanrnfiuooo r n'oefir'ta no*orqriornr: r 6u
L U d. LI 6

ufir a nnun-"twiilr u r iiul: nua o o r n'o efr,t tqfiuU
--9_-__ ! { .j, 9, Iluo.talntrails Ht6lfl6t?,a{ co nanutlrd

lg

ir{nruqcairuloe'tlusfru Hb rrRs'tunsnr:qufrr:crl ir{ Hb fru oz 'lun:cudrfiael
Jg d --

t l'tafruirsnru'tuil5ust')lnsnr: t frunr:"tun r Suulos r fion:tuil:airrrordqeirr t r du druor

fir1q rrorrfiolafiolr,riilonlurfienr:nEruvru qufisd4or#rffa*nrlfirfianrrs?-lo oz fi
9

nr:nlnrulssr^ttis r ffur fioo fisqvvrrlfrr fionr: rfit nr:fiudrrulo.r r ffur fioo ( Increase

sd1. 01n15?lb[iluUURU (Acute

d-sblt
tilU5ll'lftl9?tet t Iil?JU 200- 1 200

roxicity) nr:Ififu co fifinrrrurfiruriun.r
!u

d d s d d ..uppu qcxotnr:il?965Hs isriHu ndulf,lurn"luftni

or risu

mfi

B"tu10t
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Perneability) arfi.rrffurfiooqsu?il#u ilr1frrffurfioefiu rirlcqcfio{vr\lruufinnrn

qs rfiuruoyrtt?r fisI:nnnoo r fioofrr1edufiurfi

(Arteriosclerosis) Astruo, (Lg72) nu'ir ffr:s6'u coHb "luto'oetfilmguodr.r

:'let{ro-.1:"osas 9 "lu:stjs 30-120 ?'u-tfi luehirsfiriifd'rfiu1:nu-rtEecfiHnnttffrfrinr:

'traatiaula.rr$osfilurf;u{firte u*",fiu o, l*t"r.tion Rario rlnsNaR-l?snr:Fr{!.t?

?to.l Coronary Sinus 'lunr:gnfiru oz

ilu"Iunr:dudalnfisls arnilurBrln.tn, rirrfi

rfioafimrf;uofir1eilrnfiu udvrrlfi oz Extraction Ratio

Extraction Ratio snnrl loglfioonn$'qnraqurfroornr:ilre

tbq6

[l{tl}llnUil tactic
.o^lb
noil [[6lsfiE{u"lu-teo?u

co 50 ppn tflutrnr e *rb.:1u$outfrr z iu uffrrutsurfiuufiilffrlesfirarg1qffrfl

rv666'rr :veu coub rnxtruqtn 1.3% rilu z.gzir :vsru couu riirul-uqrn t.tz rfiu z.gz $acril'orhirruoannln-rnrarfis.rr6nriou
u

dvbil-]nlstiulrfironqvnrrilfiu ttnc1ufltfisrfru Aronow l!ils afls -tfrnhr:noaosnffrsnu

-1 1bt,._.<jo E u D ,_ { r, .ic oAnderson [FU-ttlalil)tllt]|01n'lStaurut0nE\u?u 10 eu']uou"ludlsrtrafrorrfrilUtrurn:erru
,r9r d 6 , 

?- A 6ttlrttlulosrirx co 50 ppn tilurroruru z r-l1lr.l fiujr:cail cottu rfiilqtn 1.02 luu
G :!-^^- ^- 9--5'. d d G b ^ d2.68% slnl:taultu-]onavn"rt5utlu tliooonnlnsnrurfratrdnfiou 'trd rgzz Aronow

r!, ^ 9 -.^q_^.o-D-_L..t_-do q b J r o .j"tl[s-lsBtl[v tFltltnls6nb'] tou-tl4t'lljluillj01n]5 r EU?Tlfi0n ut:nairuuSI xgytfi]ntta:ta:uuttniu

trdrhfl fi r fiuI: nfifl oe r Soarar tqoriu#r r fi0fi:"s:u conu tu u fiood{ qclrifl "rtli

6,9

arnrou:'dttB e t-r1ru.r'tumourfir z iu uu'ir :s6u coHu'tutfioortnfru{osas t.0z 1u
r yire., n {1, - - d (a o[2il1n0il ttfls te:Ou8v 0.77 ?lo{Elnululeorgornrnuidnd'nrruntnu rrncii:cnu coHb

rtuLlbrbv
[Yt]nu:0EJ61s 1.00 tlils:Ou8s 2.69 flou ltNs?t5t{fi1fl"tea?E co nrrunlnu t?o'tfl[n6

ao

0rn'l:lj?s"lq'tunufiurrulEffraornrnuidvr$ qclfirroruru ezg iurfi fufirfiunr:udsr.rlfiI
6 t 6 s - nu b

tfru'ir co rilunlrnr:nllfrornt:ro.r Angina n"rr:'ufiulff (walrace, 1924) fififinur
t

1 egQ It

14s-l1u "l vnulddnnur:r6uloq coHb liltd'aofivr"rlfirfio0']n'ltyt'l{ir.:nrgfiu leflranrs
d - { u - --htnmnu:cuultslootdsauasfirb 'tfifinr:6nur1ns1frfrrtasl:nuoooro'oofrr'te6uouuu$ufi{

$gq

d-rerg
.}t?unn 1 30 u]ll alu?u 8 &tlu il:lnOil :c6u cogu lurfiaaesrfirufiuqrn 1.582

q- d- -- &o1 <r 6 r, 6 6 l,Lilu 7.79% tt6-tsYtsssuue.ni?silann"ta.tnrgrfru{rdnfogesrnaornr:rduuriron fl n.6.

19?3 Anderson [[6ls nuv n1n'l:nacl0.r1nu1fl{.riruo'ruornr:r6urafiron E'nnil t0 ailg

1ffautuRturaffoilfifiuiuloia?'lilrrfrruffulos co b0 ppn rflur?i:r'lu'ru q drlu{ ililil5rng
r v :, g a ), n,.

turlia.ierosltto.tIEo'atr rffulrnruru 30 urfi ruilil:rnCI'i'l :eor'u coHu 'ruro'on ,fiufuotnCopyright by Mahidol University
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6s^br
1.22 tfn 5.082 o'ln'l:r6rmfi'ronnrriufiurfioiinr:oonndtnrurfti{rfinfiou uonErnfi

wald rrns amlfr:rusrudr ffi:cdu coHu lurfios sz u:'aflsn.irasfifin:rrds{danr:
.9-s { ea ct r fr.J"l
r nal:or4ilOo r CIoam'lEnumnn'i'raffifr:salu cottu rur fianeih.ir sz fi.r z r . z r rir!u

qtnnr:fi aedl.t 1 lsr'n1nr:nnso{anRtslruro{firr co da:cufifraoordt'an

rfrte ared:illfi'ir :e6'u conb 'rurn'oo'lu:cfiueirs r rftN zz ni1 1 fis zz ndr r
-'--Y 6' -^9--r'-t'

t ?n uu nbt'l m r n yt"ltuanJr s l: nrllo o n r ilo nua tqfr a"l n-l : r iumlr a nnl r :'ll'ulff
ci.t

n"l:YlN:sau coHb lu t n:on t fros-rrut n rn:ofios fruoE fiu ilirur snrrru r riufirlos

fi'rr co luornrgfioouru'lerfrr'tu rrarssstrsr?nrfifrirfrorunfofiu rlt

ornl:df uo\rnaulosrulurir{o coHU'lu r dr'os:cn-udr{ r rm.ir ru'o-sfi9

rfifrfrnrnrrfinurfi.r
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o'ln'l:6llro.tnomo{stffidsio coHU 1ur$ao:saugtrs r
9

conb z lurfian

0.3 - 0.7

5-9

30-40

Stewart, 1976 : 415

-fi.r'tlu:rngornr:1o r
-n: c fiutfi J$ur $In fi nfi d.r lurT.r Iofinmril,

33

-Uifinrrrue rm:nfiqsdufio

L0-20

20-30

ila I xun'l:fl nnmruslrrut:o'lu

nr:u"nonirqwa{lafin
6 ttr ^ttr g .

-n'l T [ !runa{'tuushril'l nilrn ]'r -m :oonnlfr{nra r iiusunuoun
6

iln9 n"rlffr fioornr: r iuufiron

'tun:fifri:srfril Angina
!1,

pectoris

-o r e r fi udfl n: r s fi .r fi r'n'tuahh ar

J:ounanrfianfrr'lqfiu

.ltt.

oiurcfifrqul.rdrur furfiu r fia

-ur n6:r" n'r:ruo{ r fiwinunn'

-rtrsfi:rsfifiu r afiurfisu

a? "rn6l'1ru1 T n'lunr :n'n ru

U:sfin

40-50

60-70

-ilra6:usorirt:ur:.r nsur fisu
9

d,&6
uilsa'llagu ooltrilau ril16tt

-uundf i'n

- fi r nr sur n'tr'lff:-unr : inur

d
Y[.tl :

o1nlrGlilo.rnoulo.rfr'tm$ o1 n'l t6luo\r nauuo{ffr}:g
q,

l:anoanrfionfrrlEfiu

I lryl1,vo}(
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4. O'ln1:1ru90:suuj5s5l',lfl

d:rl'ti'i r qc'trufi ar nr rfi eilnfi lotd rrnr s
ddF6u{

?,0.lUfiain']5 51uil9 till49ltdvtt:{OU I SAns

(Psychonoter systen) Schulte(1963) "tff

( Physiological Changes ) tiu nr: tilfiuruilo.l

ffr cosu'turfroe1rio.rfit ioans zo udornr:

Yt1.l Psychonorer 1ffrri nrrfinRu"lE erruql nr:nou6lilo{dt{ 1 nr:$snr:q=r*ufi

ornr:fioilnfirfiofi:gdu couu lurfiooiannc s fiulu fi.:rtuorfinrifinr:noRulqa.risfio{

:cfro:cr-s"tu:cfr!?,0.: cottu lurfiog (Gilbert, 19s9) stewart (1926) lfinrnr:

noaot"luororofrn:1fi'1ff:-u co lu:sfiunmrurffHfrufrunndr.rfru lurir,rrrorff.rgd tlz - r
o:,-ru-d'l

trsls 24 frht vwir :sfiu cotru lurfioarfiofifi.r{auns 1s-20 errimJ:rngatntril?n
d-c_d6da.r,d:uv ilnr: t utsuulo{nr:il0{ r fru uosfinmrufiounfilunr:nxrufi1fifio uonelnfrfi{fi

nr:finrrlo.l Hosko (1920) finurluarordfrn: 1as1fr'tffiu co fifremlrfirfruff.rud r-
1000 ppn w1u r/z - z frrfu.r.r ruitrfia:sfiu cont '[uro'on CI.rfi.rioros zo esrfia

-d6oln'l:n'lstildsutttjo.t'lum:ruottTnr coben (fgzr) mire'ir runro{ co donr:ruo.rifnr
-1rb"lurwfru:nfiffinoreqsrfiol'ulffrnfr:squ cogb 1urfioorfia{{oanc z uosqrnnr:filnrr

nrs:suroinarvil'i'l rfia:cfiu coub lurfiru4o#uo"nr'tfirfieofiFrun'tf,rios r Gitbert

and Glasser (19b9) 'tfr6nrrarnr:nr.ril:cirn?,o{otn'lrn"*r%r-.oa{ co a-lnnli

finurttrnu'ir ranl.rlff:-u co 30 rtrlm erfiarnr:gu.rr dournfrs bi:3n6'r ru'aorurr
9 il,

efiu'tff firminne ilrafi:rs rafinnrurilfisutiln.r

s9

, d.t , 3- e- vc!
n61ilYtil0'] n't 5 [ ]Til'lllilfl es t iluamtls ru99,

^q<i"ld-tuu: 
[ ?sYrilSnuuFtilln "l

2.6 Bron'triinur:cdu conu lurfian

nt:sluua:d [msal il'?ru].r lfievrrtfitnna r usi rr?u16':-u co rur nn,irilnn'lutw

Yt\ttu riu n'r:reai'lar nfin{rue'urwfi{ nufinn ml fi.r'tffiffvrrnr:finururrcffu
!u

6erdcJr&
coHb' tu r s OFrlto{ nililffilytilTs noua'l fl l't I uolu

I

sanara [[nse$s (Lg721 1n'n"rnr:finurur:rs-u coHb luro'ogno{ff*n?q

q:re:d,fi0.r1n1: lerunr:rqrrrfroo nu'ir firir:yudrsioflnc 3.b-12.5 rilNdrl:oosns 4

uo c r,ru'i r sl-nbors n.r i E: r q : lrur rrdu r ff un-r uu: ria : s6'uro.r co lua r nr 6
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- g4 dr b
flUu?i:T\t$JR'l TOUilY 1.55.uq

Jones r$seffi OgTn finurur:cfiu couu lurfionroseufiuufinfilunouaou
I v d- .i o I e

50 BU Tru?r 6U?'U5nfl5lUu1r51sl't5s9lu COHb 
-tilt6t0q 50UOs 5.3199

O - t e O-r
X.lfl{n?.l0ilflU5nn lil

ttils au?iu: nfi nts r utu r ? n r nfl 'r { ?Tuasfi : cs-u cottb'lu r o'an

49'.r-4i"ias!,
tqRfl:8uilv 4.82 N{n?'lBuilU:nnn}nutul?6t1n6t1\triu fisil:csu coHb 'lulfl"on :00ss

U

z,sz u61sd*M:-ueufu:nrxilrnn'l{iu$'triduurmoE"fi conu "lura'ooraos{ogoc z.31 td.t
9q

6 - | a e d..r dd c - a o ci r, r,
ndhrn?'leil?,u';nna'].reuyr'tnduuu5fsn:cou coHb "turNog[ilnu5iluils 1.04 6?u!u$9

Kernik and coin (1980; finurur:sfru cottu 'turfraolaae'il?sElnornrrl
r,<i-, d - ^e,. ai - ci a"lun{nltilo.tuonilo{effl lerniluut loun'l:yrflFro.r"triouuui 1 N?u"lililanofiufuu:.t uoslilet'(u9l |Uqq

il:vifinr:ituuuinriou uil'il fin-{arnduuni'uruoanu-tiluffrfrufi unefii'sarnfiu z0 urfi qs

v { d!ue,
$Flslril{qlnuu 20 il'tytlo5ouils 0.9 lrils 0.5 a'lilCI"tou

lt:fi ,zSzg)'tfryr"rnr:Ft-flbru'l:sfitl 
conu luro'osra{nulnuilnfi Iffilfr

Ecolyzer Model ZOOO io End Expired Air rnslff Haldane and Equation lU

n15n"lu?st4't coHb 'lutrt'oouu'ir "tunufiorLuu€esfi:go-u cottu lur$ao:%flac 4.29+1.b6

^ | .jr.' - "ii a, l,
N{ n?'] Ftl{yr lilNUulffi t{uR'] Totjos 1 . 7 g+0 . 36919

Kahn uflsaffi (1974; lfrnf:re:cdu coHu'turfioelo.rnsiiliiu:'qrn1nfinlu

mla{ tTusrl{f,u
t

6f E"llr?u 16,849 i'lu flil'i't :rfru cogn lutfioolo.rndnfiAuurairrirfiuq!u9

r, r d- r . d , e !rr' r d- - d r o
50u613 4.58+0.03 nililvllil5fuulffirfl'rnu5ofjils 0.8510.01 n5tilnoqF?uur:[yt"lnucgt-99
b , d- r-r,- - d I v tb:ouils 4.7 nNilyt nt l9flea?uuT:tytlnu:0u6tv, 2,lg99

lsWallace !!fiYFfls (1974) ?lu?l SsAU

I r r . dc'
4 . 46+0 . 02 noil [ir6ruuT:50uilv 0. 75+0 . 01qluq-

. 4i,,- - .ie,
tlstil?l 1il00e?uu1455ouils 3. 5+0. 5

99

cfu^r
ll:u9U CO'tiln{6ll.lt O.llJOO[fllnU

q

!u9
t,

3.3 tlCIs 3.1 ppn fisnTlrs cottb "lutn'onrfirul'u'fi'ufi

a q 
' d dr,

COHb 111 t il4o10{n$ilYl6luufi55OUNg
999

. do e d1l,
nililYtogF?uult:5oBils 5. 0gg+0. 0529q
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ltftfl

oal-ao-
2fiA.|t|||rn52eE

nr:finrrfiq'i'gfifiarado conb fifiann:"yrudo dmrnrordntrufiu:nlsudtr:
I

il:s q'mrq ot dnr : mdru? ililrn:{ r yr?r fiiia"tffor r fiunr : fi.rfiqq,

3.1 :rmrrunr:i{g

nr:finur r fiournrrnnruri#ro.t ordmynous{rt r Iosfi ng'l s qEr"taenrafi.: r fia

vr:rilfieiilrdfl{ nrrrynfifio$tulwfiu fisrfiunr:iiuuuu cross - sectionar study

lu'flfin{-iufiu:nlosdi:u:sq'mr{0.:dnr:rudrrurorun:s ryrn r firr?oruo:"r,l'irs rdoufiursHil !u

on{ ilqbRlBst 2535

3 . 2 ilisx'rn:ttosnciun-eodr.r
q

u: str n:dlfilunr: fi nrr rr\fi Ar mTnquni: nsud1eua'l rllr s a"rn'l{ otdnr :
rudtrurntun:{ rvn{ ,firor'lnn'lrfinurr'e-r,a:\fifiTe-rlro'e-orrilrnsirun-'lodr.r oonrfiu z nain

9g,Cq

6o ufin.rrufru:oleudr:il:se1nt{rfio:no::ruor unsnfintrufiu:n1ou6tliilrsa"mrslfia:n
<i o 3 rf, € s r u | 6uiuornrgfii.rlur ffunx I au?nu fr{lrnqun'l{ Eun{iln"luyn{ n]: r nonn6riln?apJ1{ lililfl'li

q

rfiannnfrrodr{To.ttj:crrn: tfio'tfrnneufilon'ralnnra'onrrir r fru rfrufrruvruro.rlj:sx"ln:
! | vs 6 t d ' , - B
n?OUl.l [e$]Sl I nil?ln]5e0 | il0nn?0U].1 q.til

1 . r nsmi"lunr:6n r er'onnaiern"rodrs
I

1 . 1 d In1 1'{i t.t nr gu:'oildqvnls r u'lunc r t'r lfrnn o ons n r : l"x r u

,., )'rrri,1u:irsiinu:squ :vu'irs zo-oo flcg

t. g nuhsrufu:nn:ounnil r ilnrv r flunr{fiil':nsud1oscr5fi::No1 $nsil{rl
I

ornrdrds'lur flunrs r 6g':niur rirrtu r u:r*fforn?ueilfr-?rrlj:"tufirur ffu
s

s d .i I so@ -n1{nr5 r eu:o uon I uuoEln5n t9Hdl:ytylt.tFt?1s uns]tuu6l
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rxis ^t, | € - g
1 . 4 St?lUUU0il tt5|s-$lB?'til:2NilOAUA:Un:sU?Un"l5B.lU

I

1. 6l-ilnlbdlnslfiuuudounru il:snoufrrsfiorun a dru 6o elnrn
D

Itauo..llr'
TouusiJagdll :il:sqlilr.r riq{rl6iruuanafirunl:duuui :suunli

ll'Nlil ltNs5sfls I ?A1n15?t\l')1l5?St ttRs I rO'rrin'lr*rSifls [ fiB?

e, inemruoulnfinodlurnmrbnfi (Blood pressure Lzo/go -

150/80 nn.Hg uia 01rl + 100/80 nn.Hg)
-9

3. rq'lsro'oo z n*.r fio riour:*ruufiu?tru Bss?rfl1rilfrfi6{1u

z . ?,urarrnur'Snr:{u6'rodrs tfi5Snr:drunrodrtrtuu I E'lse.t ( purposive
qg

rffums

dlU 2

illU 29

slrfl 39

5l1U 44

dl'rrl 145

:?ll

Yc.u.
3. 3 TUnOUn]:BntAAnRflilnXOgl{il

vd .IU€
Ae I nonil:u11n5nlil I n0mnl:eo I Nonilnnu

q

n6lltFr?0u"1{
I

sanpt ing ) lsEJ r fion:nflud1aadliilTsq'm'l.txfie:nst:runt u6tsflilatnuiuornrofii.r'tu

rffunrrrfisrfrunaoarilunr.rduriuou fisfietrlru s rffwrr.: fi.rfi

U'

ETr?ul{un{'lunul nnons

.jahdvs
YrilB0l6lilusrts']N r nil?rn15ag t a0n

9

16

24

21

31

35

40

1.
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z. fiirnrurilaulffuuudounrru ursnoufira u:=iFdrufir riEquffruetnrn

"i aci -r6:0{uutsyr?,u n'l56luilu€ ffio:nfifru :yEts[?N1n]:ytutu-frn o'lnt;g9
.9,

fir fiofiulu:su'irrfru:n
oodrad6t9r€3. ?0ff?lil9il t6ll,lCIYlOU-tillnsnilflAtfl1ilU 5s?l?'l.l 120/80 nn.Hg U:8 O'lU+!u'-q

720/80 nn.HB

c9-,io*-L4. rErcrilan z m-s6o dour:'uufiriFsru'ludrsrfi'rfiqueirrnl 04.00-04. B0

<t d ^ dd g d s6u. Esilnl:[a'lsr6r0BETr?u 3 1T 1 a5{ letCIil0un{lueuasuaTnu 3

di6ddd?aa:ou 6 [Ylu? til0tdn{1uEuiln'}:tE'ls[so90n 1 a:{ e*nnu 3 11

J - d I u | - oo! 6 qc <ir, -stuo.tE]nn'l:aa[floflnila.tn']oru'l.t [oU?fiu riiur*Snr:frna.rnfri.rfisf,yro-ruuuunutuqq

,'s6lb.vl
elue?'t ltilila:'[E al''ril'l :n t nu: ?u: ?ilnaililit')fl fl6iiln? oi't{il'ln

6rt-rul
Q'1n''tRfl 'rT I nU:?U: ?N?'Oilfl 

-tilndNn? ilU'l{
Uq

tuod6

9\tU P0

I
I

I
I

f . ililn'luile5u6ltJlj:m
g

! u d 6 t6 d 62. 10R?'rilOll tilUAoU-[Ur ns?tilng
I
ls.6osY,
i3. (ElvtilOflnOililflU$l.llil 1 e5.l
i

ia. rarsrfraefiei.rufrffi.rru r n{.r

t02

LO2

9B

31

100

100

96.1

30. 4

d6tt'*,UsB
| ilo{alnn.t5 [ nu5?u5?ilIailao{nnl?uu fifia,i'flfi r fiurfrotfi'unr: I Ets [ 6loouu

I

.) * t q 6 | u 
-LU - o . v

I nul ?J0.t nuilYrfi $ruuuilud?uupeiln0{ l9:ue"TJuuoNElnncliln?Dfl 1.1
9qq

.aatsrY-
ilNU5fuflTualst I nil?rnl:aa [ ilon 31 trrj [ ?ltuu qtnqlu?ust?flu'l.r

q,

;hurur nn'a.l n1 5 r er s r ff oo r fiofro{ nt xyl: r iln{u r $oero.r au r 0.r
I

6 | | L oal u - ^94.Cru I s r d
u5n'lTn?uFl:?ilnufl 15 0:?E'lD01t0?uEsyt"t tt4'ta:uF? 1N:?3,tlt00u't{Fl

I

ft vrrtr?'tfrnsi ru fr'l o ri r.r fi
,tl

102 5'rU nRiln?AUl{
e

mnrfiu'til1ffar:e"finr:

a1u?u (n = 102)
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e.r *#^fiafirfirun'r:i{s

d € 6a!1,- C t' J s _ v
[ 850{St0yt'tfl-tun15 r nuiloNil u0snt:nsslouasn'l?t?tot r gSatno il:3noud?ggq

1 . 2 :sfru coHu fifiHnn:silueio6hnrfi rawfinrrufiu:n1ou6t'liil:se1
ddyrht u'T{r t ilfuu, n'uun-uoiruln:Itun?lumoarb fi.rf

Iosm ounn MJ-E e*ssir.r r fi fios nr : fi ns'r vrmn * r 6u9q

1.1 rl:cifidrufrr u:snaufiru ort o'lthr')u I:nu:se'm'? srfifff9q

ilrsq1 rns6f'1:rdflHndr{ r

:cou coHb < 47! - un6
e

:sou cottb > 4% - fiErunfi

t . 3 il-eq-r;fific,iorionr: r rjfirruJntrsq-u coub tu r Sao ntfi{ fi{u*e{u a
tt - &
01u o{il

1 . 3 . 1 elnr n r n$ot uudlounr :il:seln'l.r g-?arirr il:s noufir saru
c

d c qq J o
?0{ ta:CI.tflun il5s6lytfiR']1,tl,0sIF5ortuug nr:u"ntouoq9

-d6:nE]IO\t Ie50\tUiln

t.g.z u-qiudruuesne'runr:duufii rj:snou6'ru rfisrurll:'fiorrj99glu

d- | o s ^ d so
e-Iu?r$t?uyt6tun0?u nqnflTTeml:6lurfiTutru?6n'lt 0ts6?u9-luq

r lorilan uiokia-onfu r firuoo

1 . 3. 3 :suunl:n'rttu tj:snouffrg :sus I ?R'ln't:yt"].ttu:?il

:sus r rarfinluueios r dfl r reia*:au

1 . 3. 4 nfiemor:nsue{1oi,or:u:cE"mr{6'rorir{6a rfio:ns::usr
o6

14:oxuo:0il:uotntFl
,dar-o%qd

1.3.5 o.tn'l:Fn{ "1 ytwu"lursrirrtnr:rlfiudtru 6o ilrsii:rs

I . uuudornrru ffi iao{r{fiilmlegfinurerndfi onr:ufrfifi.rruroswfintru
€ c s q r' ci <i ttilu:n 9-ru{fl{ilaEU9.ht 1 ntngrflo.:

. lrt a -&uSsnouo?u:1uNs[ouo 0{u

e yV <l I o J
Psllt lsl 0'1IQUU Fl]fiT] [[6lun'l StOBlU
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3. b n'l:nn6taunflR'lmro{ r aia.riia
9

<iog1, tt'tff't'tiltyttj.lnT.t [ tr\tilt8tt'] (Content Validity) lesunruueloun'1il

ci.r b
fi d:'-r.i r rl f quaor il:'ntsr riunsn E r : dfi uinur rhrs eint { ail? fi qtur u

e <i e U U a g
il5vdUn't:at[ flB?nu coHb "tur il00 il5oilyt{c:?Edfourfltn?']ililuil5d?r0.: r ilou')

tu

s r& -r,oJ S
IruuelSun'l tnt1il:uil5.t ttn ll"ttaoE.t ?u

9

2 . u'tuuuc{oilnr ilfi il:-uil:.t rri? luvrsn a.r lfifitlrnin rrul-u: nlsg6t'liljisal
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e,r g 6% 6vr -n9, - , g

rnr?tEsotuillnilr ilCIusr.r'rurururunmnr\fi:sdu coHb 61.:frun'irr6ru fi.rrrns.rlfrrfrurr
9-g

:ca-u coltb ldru'nr:dsdruoriluirtnra s:.rfiufi Lawther, rgzs fir.rli udqrnnr:finrr
1,''-s& ''- ---'fiudr"idlorluei{1eifianeio:sducoHu tni'irorgilrnl'u}inr'tri:sa-un:{u vru?'l 9?'lililtt 

" 
&lll&lRno:sou coHb 

e

L

conu orfiun'i'rr6u udnarerffuftrd:sn'irtorrnr:nxrufizundotcfru coHb lunrsn:sfrru
9

odr.reifiborn-rWrr.rdn'fi ( p = 0 . 03 1 ) fi.ruoe.itfrr fiu'ir nrrHfinfi#:gra'irtarqnrtn\ru
L d ^ae - dg J, .io?se - d t' ,,
uou6t{il9.nmTtfi:s9u coHb tl'ffnil fl.tu'lqsffiJctau91ilo1un15?t"}.11ilil'1[ nH?1o.to?u

q

.Ldc,dd,3. ilAa?l-till9l$s0]Uflilil8n0n'15 [18l5sgU COHb ?.lTlu?'l

g. r fie{EJff'luflrur0{ ro5o.rsud fis rfiufrorunfi'tffernnr:ffrunrrdernn6iil9'Ut
e , d - d tE ! a. d.r u tt' c,d-3 J a
n?OU'l.l1flfl?nUO'lUtl0{ [A:0"lUUBUU?'ll.l0lE lt'lilmrfi?Sqstnn1ile1nI e'lilU'lne0t0[H5O{EJU9q?

s {DD ci r ci g vDo ? q . ,
A{As tA?J0Slil?l$UU0U [YlU{n5.: 1,0$lNQ'lnffiin{'lllUu:n [9:Uti0iln lflflUtsll'lglA51 1 A?lillugru

rftisn:.rfifioa d.ryrrrri^uififforunrato'rsrn:rotsude'rnnt)'rsr {asns zs.a e'lnnlifiRb'l

e{.rfi m'ir il-eE-salruolarn:%.ruusi u:sfln8nrnrniatsud rrnvfl1:u1:{:-nu'l rnrjo.rsud

ll
- € o q s o<|l ^ 6 - l' 5 . € - o e ou d

elil{n{5neilAWlilqTl?lltt'ln?{-tU[6lilYl'l{n'l: tOil5nil'lnn?lilQsil'lR*il.!n{ tElfi'lgtnilililt}|fl.!
o<rrg-d?-rclrdrrd.rol
eU[9tl? tYl'lUU tfi:-lst0ailOu 1 Wr qsilO0Unlt CO O0ndil.t$?eilflNYl]llj5il1ffil\tN1nn?'l

.66e!r,6d^3;<i.r
Ernolorunr:d ilirursm?ril[tilfruno{ii'lx co 1o?rrqmclu}rufr[nnfrilnliErlar?nnuuil

losraurs or-uvrolorfla:nflefrn1fffirniur:rufiufi:cfru co d{fi{ gs.2 ppn ioqrnrlfid.r
9't

6dnlIu9 (il:14|:581, 2535)

4. :J-qe-r,riluueailfi'runt:eluuu:d arne{flnr:6n"lrt\fi flu'ir :cs-u coHb n-u
9gq

gf. d cid ?t ,id - | d I u I
n1: IilFlUUlr5 dUU145rljlru't.to5.l rrnsdUul45tilUu5se1 u:lnO?',] ilB?lNunnnl{nuoU',ht

999999

rmifirnreluvrl{dfiA1u#{ 3 nrlu fru r fiurr'fiurflunueisd"rfrrglo.rnr:rfin co luornrrl
<i"ro a' 

' 
o , '

rn:rvtue{uuv:-frfrrt co touss 4-5 Ernnr:snbr}Tn'rs?rmlru'ir luuui I n?lr nrlffi3Uq

:sfiu conu rirufrulurfioo{oans 1 (Lawther, 19Tb) orruqfi1tirfiulrtnrruvrqufirturir

'bd.rgt^ddr6.q
esillq'lflfieitrfiruRsrrrofl0rrrrlnro?'ur:u!:.uJrnilil flu-tuilR't?syrr:'lrrun?'1 orn16tililfiu

fr:sn-u co tud.rursn'oilGt{ilrnndr acfiilfisilrtfnr:duurnd unvlriduuu$lrifiemuunnsir.r

9

d r a rr rdo .6s
ila?'liltrnngl{ 0u'l.t'$tiluu6l1gw'l{6lnB

ciar& 9,90lbGl
5l'r [ $nil [ ilur xulro'lq I uo{a'ln ileatun'luuB?5Qs

g9 qrq
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gafru uosfieft,fi nffruufisri'resfi dru r fiar fro.rfifia 1ufiru r rorfinuluudosruru llB?'lilnfi1.l
ry

fi .rrjq ariufio{ dnr : uu6{.rsr? ofl un:{ r nnfi : s r fi ru ff0fi.r fru hnnr : orruu$luq999
tu"

a s riu: c s s r r o r lun r : d urnr :'n r : E s fi n r : : r u : r ruu1rfi nfio ru o u"trut r' r n: r s d(ug

!d
lr'lnuoP, t flu{"le

IU
5s14?'t.lnt:Iil:n

rd^Yl
our{oc r orualutuno'tu

s. u-e{rdrurfimns::runr (a-?fil rfln ; unuufin::ml:-ua1m6 (6'?n-{flu t tiu

a

9-r v y
Mask fi Tll.l0luUlSlSl']ll15nilo{nu

o9i.
NOSUUO{Rn'l5XUd\tSl? CI1Un5{ [ Yl]l

q

fi.r r ff unr : arg r fl ufi-tilnrl{r : nnoriluff? B

?adayvdrL-
ilsuu r lrue? : [ 5Niln] Tilo{ nilan? -l n] : rrn Iilau'1.1

nu'ir :s6'u cottu "lwrfin{ruflluinilTaualmgd{ndr:nfi::Ngt1 fiarrruusndr.rn'uodr.rfir}l
lU

-^y .oo9 l t .66 "i or ci a - ra & s dil19qm1{dnnfl\:nfll[rilsfif,.tu0l,gt.t'til1{01aasil']elnnlt co yl t Runnofl"lu5nyt{eu t u0{e'ln
d.l
3{e?5qsiln'l:fr5?e?o
d - - s c,d
T.t sr5{ nu6lilN9g'lultoYl

finnunrcfrrfr{f,Erfi afipr orqE"fifr rt co r rafi ofirsodnrs1u:nra:'0fi

uim nmos fir # r r,rfr o6'x arinr u tu: ndoufi esu"nnson1U"tfr'.r'luei0 tJ

z d.ruos.r'tr?rfiu'ir rfis:nu:-uorn'lflfilomarffunsirurdB{Bia6t?,nr}zu-rnn'j'rflfi0:nflr:}re'l
9q

o . rie qlufir ut s us r ? a'1 n't rilfr fr6s ru: remfl oe r ?'0n fi i.r odlu r fluvnw i qr t qrf;i
E,

:srJsr?nrnr:fl1.:rufiuru rrnsEt'lnn'ir g d.rlrtr yru'ir fie*ntrufi{ rr #rhrrdoiu {asos

3B. z fi.rfio'ir6.:n'irfingraruru$t.t.t1un*nfiuo ar:qs'tffr-unr:ufflu'triffrunrruir{1:annr:|l'

tfr*ot'lfittnrryr\l'ruorirsfioa:1uos e iirlil{ lnsfinr:uri{nsoonrfiunsriafl uflcfinur?'uu
c

euvr"llru1frrunrsdrufisfiu
t I 9 I s I Q 6O6 d 17. SsOlJ COHb nou$tsiln{ }tlJ?'] :3OU COHb noulflsilA\inl5il0umru l.16r

> 4% fi.ruos.r'trirfiu'ir nln1fiitrfiuu:"q'l ytl'tlffi

d.tu:or'l*,druufigru flafi r n'o fiandoornrn fiTonrrt
9

r fiu{sianr: t fial:nunoa r fiootl'l'ta rms'lu:rsfi r flu1:efir'tqariuo'r fi1anrc6o1:efi;1E
9l

nrr Btfiu fiter:q"fitrulvtts'lunr:fia.:fru dt r dtruamrnlunr:'tffr nio.rflo.rfrud:uunen

6fi n'i'l r narfmn:5'lun?rrulJiloeftJ 6o

arer nr c yrusiodlnr m ot ynin.: -l ufrur n

o .J , u 6 o vL r d q q €
fl uolld']u] T nilo.: nunl ??tE 

-[o0u]{Nu: 
s alvtfi Rt1r r itot Er n

st s $U L ^L 6 6 cif, r -9 |
iir rfru-td 6oslfrlilprfr r osfrr]a.i flu.tdsEn{fi il: y RyrBnrn

fi o.iargrrlfl vr:harn:uerraiiettdrulosrrfi luourrrn

nindfiur s-uyror ueir ffunr:arpr finfir'n

u{ruau
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ce ,,ilflnnnl:2Qg uacnatafuauu;t

^--r€^----o-----&-& q,-.- - -g y o dcr I e dcr
n'l : 6nE"l ? aua:{u r ilun'l :6fib')ilaqlu$na$sio s sou coHb ihtan n:cflusiaollnrn

r ot nfi nq ul'ui ol nu d'l r lji s q"m'l { o{ dnr : rluds ru? s xun:{ r ym lnr,fiinffiJ:gfidrfiofrnrr

fie{slfifiruodo:sau cottt "tutfias $oc:cfiu corm lurfioafifiaronrsnudoailrnrmo{rninsru

fru:nloruor::JssElrrr.rotdnr:rud{il?drufl!{ ryn{ fi.rfirfioe*-tffurilnift,ftfirfiuuuryp.r

tun t : u-mlt u:-lu1 t ffr unl : q$n d ?J m na ur n-s tffi d rnr uour nlJfi aNU: d #.r nr,r 6'r ud -r { nr sqtqq!u

tnle trncilnoefiuEtnntttt'nru fi.rdsnrnnr:ufrfiB.rrufiu:sRnBnrfl uocilsc3flB^rfi.tfiu

ndmil:strn:finpr 6a nrin*rufru:nlosdr:u:seTlt{rfo.ro{dnr:md{il?a!ilR!{ ryt?t fio

tfiEr:ns::etor unsrfis:ntJ{uarnrgfii.rrurflwnr rda:n-u fiq'mwlrcnlnrfifinoa qhnu
td r ---^l^^^i--t'--_. - { o € d- 6 , s102 :]fl llailn8ilo?Ogrqvttlr'lnnrnrnnninr:netdonfrdilu:d e"nnu 3l t.lg ernilfrn:n9q,

fi:rilar $slsflfrffiniliuornrs s1u?u 19 n6rs le :tu o'lstolffiJ rniasfiofitfitunrriis

tffrututfrrunruol e"uru r qa lrurdorqo mroonrfiu + dru 6o daufi r rfiunrnr1rfisrt9
J_-nunnuwnrlillo.rnunrrulu:n deufr z rilun"rntrurfisrn;uu-Ee-Elluueinsa'rufifiandomr

o & 1 .i q ^ d;J dnj6ruuluil{:sgu coHb druyr g rilunlntrufrrilsanunr:Ouun:
1U9

rcid
6l?un 4 rililnlnl&l

tfisrftL:sast?o'tn'ltilfiffiqru:lr $orrsrfsraorllnlurdns:ounr:n*bs'ril fi.ruurftrn.rrd
9' t'd!9! - C
uloa'|1unr:a:?a6l0u9ntnrrutilorn (content validity) qrnffn:snurfi e*il?u g ilrutu99

unsu"t-ltJnana.:1fr1une!ruliullnt r 6mfiu uddr.r r ffunrrnr: r6u:n ernfiuunruuffrunrud

nrlfuu:tufftt tfioti,rururclilriunr:u'lliltfi d"na:-uflqq-us'ru:so1u couu lurSoallTS

n]: lQls rfrooriorumvuo-trtfr'fin-tru 1fr'l'Snr:yro6louu0{ Louis A. wilriar" fisfion:lu
9.

nr:nlurs 6sfi

Volunes of CO x 100

Henoglobin (9/100 nI) x 1.35

% Henoglobin CO Saturated
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3d6
t nfll?rllilnFl

urriorunfi'to'yrs.rffiig6r'lnn'lrfi'lrn"md rmsnri I E']s r fros uTrtr'r n:t"rifr:a t m'o.tcr-nr6lno.tRil
!U

j"l6^sl-B-
tsnrnarfl"[un't:il:s[$.|un110{ coHb 9{u no 5s91, coHb < 4z fio'irori'tu

ffrn:sfiu conb > 4% fio'irorilurnndfifiounfi (r,r::fi firal : 31) qrnfiu
9'

1ss'1fi1u:rn:ild1rfE:il spssf rfioelursrnsireir{ r e{fi nmrufi
ru

(Conputer )

iasns asruuro$E daurfiu{riluillnrqru ennl:ilqdourt$surfiuuarrruffrufiuilnslfi

Willcoxon Sign Rank test ltfls KolnoElorov & Sminov

so S.5.1 6151JHnfl15?eH
I

so,
I . n nbssm lulo'rnfin{'lufu: n n-nrsvtr tlrotxfint rwlu:o1eu6l'litjise'l

nu'ir dru"lurfurin.rTun-u:nfiorg:vu'jrs so-sa il :'ouns 49.0 rffutflffirfl iofln"

fiorunr:fl1.nueitn'ir s il {oso* sr.z 'frifi1:erne,erer {osns 83.8
6

fl'lYl

€g
lr"rffuil:ser rfrrunrrff1:enisl?{'rso']rn: 6o gr Alun nilk i-ouns G.4 Ie:o{ailx

- o QO ^gru 
o 6 

'nm{ytllEj}rlflfl1$1n na n:sYhtlta{ 50u6ts

!u

oJre-ir.38.7 UTJNOilOU'hrlr8U?Usrs 1-2 1?A r?raun

o g 3 r 6 erd o? v rt
A1 nn15 f,nE] 65.1U TflJ?'l 0'l Ue5\: tNSIA?'ltldfSn&5

9

Yl"l.t

100

n?rru.i?.t mcdout ufi u1ulzu-rtfrfi6.: ru
,du
n0n'15 [?N5sau

(P = .031)

coHb ueisrrJnr:nx rufi nr ruorufiudfru:cfiu coHb orir.rfiftiordcpr{dfi fi

z. nr:?'ta:rcd:sdu coHb'lura'oo riou msun-{U0'fi6.!'ru rfisrfiurirrnani

ells:Irile?trliloefiunudr rioWfiu-fisrufi:cail coHb oti'turnu#unfi( < 4zl {aanc 6?.2q,

amiunfi'.rufirl6.rrufi:cfiu conu adlurnmifinilnfi ( > 4z) iosnc z?.b fi.rdouufifiH.rru

z.tg rirnrrrruil:ili?il z. s0 rln.rrtfiu?slnr'sir ra$u 5. ea riremil[lJtJ:']u
e B 3 , u u .6% d. . . o I

E'lnfl'l5f,nUlQ:.:U 7{1J?1 :YeU COHb l4N.til0uFhl'lil 3{A'l5l{n?1:vAU COHb nOU

d r d& .s6 f, ci
ils?rilrl9rflFt'l{flu0ur.lrJuud1e4il'].t6lnFt (P = 0.000) 9:{9'rildil&tcr51u layr 1

3 . nrrT r e:rv#:sdu coHb riailrasua-{ilfirj6.rrufirurlurifiua1n"}rftoun6 nu'ir

o'rn'r:udunr finmruoruf,ruriiu:sfru coub riouilfrfi6.:ruo.rao{orroc z.tg o'1n'r:ilxafirus

rr,lusr orfli'r rfiErirrunu fierrruftrf,n#fiurcfru coHb fifr{ilfififisruosao iosn" 10.4

"q93r-A-dra,rs.tbEtnn't5finb']95{u Ttu?'t :vFlu coHb lhlf,{ilruilgtilnl:tno0]n15rd']?J0u'].t5?ilflu ag'htuafl
U

2-3 oU'l{5?$lnu

dr d
ilel rililu

2,57

ufrfiF.rru
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{. nr'ti r et'ri}ifia{ufirir-nsronr: rilduuuilar:sfru cout 1urfioe tru.ir 
'

4. 1 6tn'1fl r e$0.:uurilsrar:frrodrs il:cnoufr:u o-tutf 0.: r s€oqsudI
.qqJe-daroltjgcdnsnrltlot tnio.tgun nttu"r!.iott;rf nut re5o.:uugi ml?t ile?'lstltgtflsn\:fluorir.r'trifi9!u

!,^t-66
uarlrergnr.r;tfrm tp = 1.020) rrde{'i'r dn'tfirnr'orfludloaor:6'radr.rfiufi}ifierrruo-ufrd

nlu:sa"u coHb 'lurn'se

4.2 nrrf,urlu€ u:rnouffru e'mumu4ueiorh urlfin::nnr:ou ul.ir fiq,qq,rs

enrurtnnsrtfruor.ir.rhifirianre-rpvn'r0fifi (p = 0.818) rKe{'i't nrrduura5'trufinmruffrufiud
o+^g

nu'rseu coHb -[u[il8a

a. g rfiolo.t:nlosslr:frrodrs u:cnailffru tfio:ns::rusl $flslfiornilr-u

o'ln'trt nu'ir finrrrurrnnrirsnuodrsfiftrarfirpnrrdn'n- (p = 0.02g) udevir rfistot:n

Infl o r : 6r o ri r r n'nr r ru *'erriudnu: c elu conu lu r $o n

a . a drt:stjs t xs'tufififi{'lu:?ilaoo6nsntryt"r.rru uu'ir n'narrurrnndrtfiu
I du u qa , .o% cl 9a s 60 vOul'rilwst"tnEnrrilnn (p : 0.372') Uelss'jr ssssl?$-1nr:ilnuG.:ruiin?.tild-ilfrrlinu:sou

coHb 'lutn'ggl

a . s :ix: vac r rn r frn"lurnnc:ou nudr finr rilunnsir{fiirorir.r ldlirTuorn-ry

Yl1.l6l6l'o' (P = 0.587) uos{'ir :sgcrrarfi'ntweins:au}ifiarrrufi'rurIudnl:cdu corb

turfros

b . 2 rj:s1urnittfit"*lnnlyr-E-rt

r. ruonr:fin"'lrrifinu jr :sfiu coHb uo-.rrlfrfifi.rrua.rndrriauufrr)H.iruiinlru

ttnnnr{fruotn.rririuorfirpvrrsofifi (n = 0. 000) uao.rlfrrfiu'ir nfin.nul'rnnffirfroffrr co

"Iurmnl.tru nrhh*fru .oro ,lofiu rfiouTntfisunudrrnwimn:pu (t+no, 19Tz) fi

:sn*u coHb > +z iasn v 77.5 (24 :ru) fisrTl'h rfiunsiilrdg.:fiamn:ryrue,iodunrn rrn'99

'tffiufrrt co tfium"sltfluseronr:rfiel:nunoer,looinlafiufru $flsluilFef,firfiul:eranopr

r fioefrr1qduouufrrqsyrrlffr fiflornr:nrr iuffu fi.r r $u.rsiofiinilrn

z . n;ilrn'tririar nr : rto*n'or nr :fiounn-lrwufruG.rru rotnlTn.rr ufimnrfio:nCopyright by Mahidol University
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fi T Trlo'r rril srfio: niliuor nr olea r fi sludr t nrufrur n: 5rual utilnoons

r <j-r< s .6 .dr r t
2 . 1 n6l$lytltJ$t01nt5ruoilnn $nilel5salJ coHb 5f'ln?1[ nflrflil'1s155']ile?'rll

-dorG6rci,
ilnOeRH t.tn0?'r rilunililr6tu{$a6j?,n1Hqc

fltu.^lo9u
nmrnsdrurerlrue?'lilr]noafrB iirulurto!1unrirufifiornr:finunf, acfiu :sdu couu

!U!l
fio.r

lu

ora
Esn-nmrust-nr[#n-unsieralm:finilnd- uilsnaiilfilrifiorn"rifiailnfififierrrunlrfrrdfi'u

,cio66ahrs&.oh
z.z nsirufrfrornlrrieilndlwufififi.nu ftu'i'l :seu coHu rantufrlfuru etsq-*u

uun0

:sdu conb fi4sn'irarulsr:I'lu firdrfiuarrfiqro{nlrrfioornr:fisunfilnrcilffi{1u'tunr:9r-9
o &B&
6nEle5.:UUU

3. u-aigfifteneia:selu coHb turfioa fi{fi

3. f rfiero.r:olausl'r:iltsE"yn.t rj:cnouffrg tfio:no::ilqr ms!fio:n

:Jiuormrt finrrruo-r.rn#eio:seb cost 'turfionadrsil'riud-rfiqvrrsdfifi 1e = 0.036)

. B . z rieiufi r fiarfia.rffrunn'rfl?Ja{ r e{o.rsud il:snoufirsolu?J0{ r nia.rsud

rnsRvrBnrmot t n:'ataud nr:u"nrarrot-nsr r e5ossud ffqiflffrunr:duffiB q"nnuuu€
9st,qe

ci - 6 - <i o - o ! re t' u u u
?l6iu 1{09n::ilnr:6luu?15luaogF?ll[[Ns ]iloga?ut u"ttjog ttosilqEBF'I1|:sEJs [ ?d'ln-tTyt*]s'tusr'9c

tu

5?u ssus t ?n1flni?l.t :ssv r rorfrn"luusinc:ou vuir tiee-rJ r usirfibifinrrrudlrr{udn'u:c6'u

coHb lin:rerunneirsfiuorir.r'trifirb'lrdtWnsofifi

4. ynlun'.r u-aq1flfrfiilnsiont: lfiilna{ :sn-u coub no.rnfintrurTurnlnu6f'r:

iltsElttl.t tfrou"iaronr:i6'gn:%firfirururnrtlumrd{ rst:'ru'[unr:lfirn€o.rr1a.rfiufrun:ru

druunen'tunr:rTo.rfi'ufrrtfiuorir.rn'u:vRns'nrn $ocd{ r o:'rulffrninrrul-u:nn'lonrdla"iunr:

*r'rrUro'lnrJ:cq1fl laaronrgnr:n:rqn$ur,rrle (ulectrocardiography : EKG) rfiuq

rJ:vE"mnfltun;iu r dasnnnuq99

b

5.3 10lsluollils

1 . a'ri avfi nr:fi nrr r e:io{tiotfio$ufidrrur: ntsi?a?-arss-u conb lur ffoe unu
ad € -D s g .i | 5 3
?Dntite'tstooa [e n{T]vn'litq-lvt6togut{tdg'lnon'l:natflo Hrv yt'n"ls-.trrni:sureodlu

I
9tlsLd.&Ger

?lfllsil i^lnfln t Alv t 6lil9UUt ilUnl5 t qUU?O0U1.:Yl53l']U
t, iu Copyright by Mahidol University
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e. wfinnufru:nlpruslr:u:re?rt.t rfluniirurfls.rfifrotffufrofil ffrt co 1u

du6
r1.t Ul qst Oet t ililil5 v A"l

j o- gB , b
u{ Et nnt : ? EUgT\:wffi'l : vus I xo'l nl 5Yf*l.t rulursinv nsfitmr nn'i r

e $r1lt{ 1u r iu B?:avfinrrrdu0uuslffwfinsrufiu:n1osdrtil:sq1ill{flneu'tfi:-un'r:
d - - 6. ^c g d 6.

nr?aefiufr?"[E (Electrocardiography, EKG) tflwJ:vqtflov r ni.: tfrotilunr:flo.:fru
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