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The Hemato-Chemical Effect of Acetic Acid Treatment on Carbon Monooxide

Intoxication

Abstract—CO-intoxication is a serious problem in public health since the coal briquette has been used as one
of fuels from 1950’s. It has been discussed that the treatment with acetic acid vapor may be effective for CO-
intoxication. This study was undertaken to investigate the action of acetic acid therapy, comparing with
the spontaneous air treatment The acetic acid vapor was introduced to the blood combined with CO(in
vivo and in vitro). The dissociation of COHb, the production of COHb, the levels of Hb and adrenaline and
nor-adrenaline were measured. The effect of acetic acid vapor on dissociation of COHb was about 7~9%
more effective than the spontaneous air treatment. The acetic acid vapor treatment for the dissociation
of COHb was similar effect to the spontaneous air treatment. In an experiment of the combining CO gas
with blood, the acetic acid vapor treatment was less effective in the production of COHb than that of
spontaneous air treatment. Treatment with the acetic acid vapor to rabbit intoxicated with CO gas induced
a little amount of Hb in blood comparing with the spontaneous air treatment. But, it is not a significant
increment statistically. By the acetic acid vapor treatment after CO gas intoxication the adrenaline was
increased and noradrenaline was decreased. With these results, it is assumed that the effect of acetic acid
therapy on CO-gas intoxication would be caused by inductions of Hb and adrenaline and to be reduction of

nor-adrenaline.

195049 F4 % $2ltee QuFEe FE FA9S 44982 Agdn U Fdg
Agez QF dRtaFEe FUAG Be AW F3 gk
A58 A 19764 EAo] Sehd dutrbael 0% $3FEA F 29l o zzon 4

FAE 850 ol Siek, 2R 98 v}ahﬂ Ae dgrt
A ch g Zo 3k FA|Fe] st
detrtaFE Fo 94 A B EH s CObart 23U, 44§ FF 3 hemoglobin
(o] 3} Hb) =+ A &3t =49 4xARE do7]7] = D°] .2
14'74-’?’-51 COFEA gt ddve &3ld Axxd F7HA71A Y 246 FE 4%
,J\E o Ao FAsbA AR carboxyhemoglobm(O] 3t COHb) & &
Hb4 295 AFAA COE W27 & & A8tz o,
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old W F by wol AHgsx e AL mgpdanelrt, vt dwte] £44 A&
7l @z A Aol ng uglFo g o] &5y & ow g AYoelr)
HT Hzadede] 538 B F5E& Ao Axtao]l ME ads ¢gvte uE
N et [e]

EI Az FF FEFET AGAd 95 adrenahne ol g FUMAF 2D FoE adre-
naline ¢] adrenaline =89 A &xlZolv} Awhadx) Lo od] F o) ATAHQ o 3 =7
" adrenaline ¢} At aF-5 A5 47 o 2o Lok,

2 Q= Axgel ST COSt] RAyLs F COHbaElo] AL oG} 2249 adren-
alme ol aste] et ® Ak -T*'BM opzle] AHG AYFe] ole] mmarh

~3kgd 77T R 12viElE FEAAA o 2
1 A8t ot

S} Hbel Z#ukg& 87 §13te] AlAdd Ak g9
CO7tx: T &4 -Jr £ K}(formlc acid) & gibbs AX oA wlLdted COE g AA o] & =

Akl g ofdl FRE oF 95% 0] Ak

MEH ME—1) COHbelel gt A x4ke] &=} : COHbsl 2ol Pt 2 24ke] &5

A Y 9 S A dadE EIP T wmrhE dAFe] A= COE 2IAHL of
F A 8dg £F Alxste] COHbe F=% 77] 89.5%, 56.5%, 24. 4A, 28] 3 16.8%
2 zAFgh zElx o]% &A% COHbExe el CC-oximter 1L182 (Instrumental La-
boratory) & 3} £},

o] A& HhxiFst AP 278 vFel HEde F715 0.5//mine. 2 587 o
E Y% xdez® FEAH COHbe deldrs SA9ch Aaas:
Aol FIE FVNAA HASE A& AEs A ch

E3
7= 5% A 24T .

2) A zAto] COst Hb o] Z3hibgol v &= &1 A g akdg & 0.5%,1%,2%,
5% ¢l COE Z7 3087k 4@ Aqon 2375 o] e}l A5 COHb x5 =
AbetE ek 2Elz wmrhE A ol 919 AE CO%F A 2A4E7] & 3037 =947 3 o

of 44 7 COHb & &3 vlwalrh,

£712] COSF0| gt AxMO| Fap-1) COFE ¥ AzAAeduhy : AJFETFS oS
Table I 5} 7ol w3z, A o x=iiql 12vhe]9] B7)e] €& FojA JH@aeT) o &
Hz2Tg A7) CO7F 3% i F7I= 24705 S5ANA 544 FF5ALTY (COFSE
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Table [ —Experimental groups for CO-intoxication and the treatment with air and acetic acid vapor

Treatment group

Experimetal Control CO-intoxication
Tou 1o, ic aci
group grop group Mir treatment Acetic acid
treatment
No. of Rabbit 12 12 6 6

A = ART o F1F] HFE 9 9509 CO £ dual infusion/withdrawal pump(Model
600 910/920 Havard Appartus Co.)} & 15m//min 9] §<&c 2 54 3%z SAAAD, ol
o) CO= Bl H4F H o)A B85 (MEXA-200 type, Horiba Co. YEAS AT dAZ) 5
2 FAAZACE 20 % COHbY 24 :8de m79 FAAMgA AEsed CO-oximeter IL
182 (Instrumental Laboratory) 2 COHb % =#A3% . 3. Hbe] =74 : Cannan, R.K. 8
of wjz}g ol ZE & Hb & Drabkins o] &3 *}3 A5 +E cvanmethemoglobin ¢ke 2 &4 3}
HO 4. P % adrenaline o} 54 :dstt oz G FA 2 AP A ALY FPe
ARV 2 750xg B 2087 94 B A4 plasma & & @k

plasma & A 3}7] 9438l WAl 0.6em, Hol7l 25e¢m Hi= column £o)A] alumina o]
ZHA7 F 0.3N 242 7 FEAF 5,

oll

r}zi&

ek

¥ % adrenaline -2 Euler &} Hamberg® ulio] W}E]— EYPerFA Y, F A 5E 213
A el INzAMY %z—w (pH4) 1Im/ 0.1N 26=89 0.2m/ & 7}g 15 3027 &4
o] gz gAg 0.05N £FFEHLAHNE §-°—‘1-9~i?ﬂ7461' 3 529mu oM FHE

Aatgeh, =3 FAA A 8ol INZAEEEY (pHE) 1m/, 0.1N £2=89d 0.2ml
Boll b8l 387 AEA7 F o] g2z gdS 0.05N £ EELHER AA
529nmol| A F-34 5 £ H-¥] adrenaline 3} nor-adrenaline %< A A543 o},

o mu pl P R
o 2 A o g

4 g M H
ALY COHb 8i2|0i| ChHEt AlRAM| F3F—COHb3] =)ol thah Az 4te] @3S ¥ 9]t
AAN A &3¢ A5E 29 thg Table 1T 2 Fig. 13} 7},
A& COHbY| FX3i= 89.5+0.8%, 56.5+2.0%, 24.4+1.3% 16.820.3% S
A= 68.7£2.7%, 50.1£2.3%, %3, 2% 23.6+£1.1%, 15.9+0.4%L4 =, ’42:4‘_%‘7]% =9
Y& AF 63.044.1%, 46.5+2.3%, 21.4%0.9%, 14.6=0.5% =2 27| ztasodch ol A

Table [ —The effect of acetic acid on the dissociation of COHb (in vitro)
(Unit : COHb %)

No. of . Acetic acid ;
Experiment (n) Control Air treatment treatment p**
6 89.5:+0.3 68.7+2.7 63.0=4.1 <Z0. 05
6 56.54+2.0 50.1+£2.3 46.5+2.3 <C0. 05
6 24.4+1.3 23.6+1.1 21.4%0.9 <Z0. 05
6 16.8+0.3 15.94-0.4 14.6=0.5 <0. 05

* Mean + standard deviation
** Compared between the group of air treatment and the group of acetic acid treatment
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2AZ7 Ao wel Lo FQ T vl& A7 8.3%, 7%.9%, 8.1% 4 Aol
aeme 2| FQ T Az Fe o wd A7 4 zaA ] o] vk COHba# a7t
=%k (P<0.05).

MzLie| COHb 3
COHb & 2] o]
AAHAA Z ]

79 A8A Hzxvel €% COHbE 1.96 ook
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gtk ofd HE F
1.3%o % Zrastg s 424575 FdT 4
& TFo A9 COHb+ 359.4x0.
oh, ey oA e AxaFe e a2
g d mabd folgh w3k (P>0.05) % = 0 (COHD %)
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Controi

_.-Air treatment
.-t~ Acetic acid treatment

50

COHb(%) after treatment

82 o

Z COFE F AAAA A za4=E 57
Ao ¥lsle] COHbdele]l &xtE 7T 4 Fig. 1—The dissociation of COHb (in vitro)
A%

Table [f—The effect of acetic acid on the dissociation of COHb in rabbit’s blood (in vive)
Experimental Control CO-intoxication Treatment Group
Group Group Group Air treatment Acetic acid treatment

COHb(%) 1.96+%0.71 50.4+1.6 41.6+1.3 39.4+0.8

COHb (%) 8. 2+ 2.3 48.0+2.0 57.4+2.1 58.2+2.4

No. of rabbit 12 12 6 6

P>0.05**
* Mean-standard deviation
** Compared air treatment with acetic acid Treatment

CO 9t Hbo| ZEUISO thet AlZAe] FT——A@AH el COS Hbsl AGea) 4 24
o] WA= G Fe ul Aot AW AstE & Table ok Asteh

Table IV —The effect of acetic acid on the production of (COHb)

(in vitro)
No. of Cone. of CO-treated CO+Acetic acid Reduction
Exveriment &0 C( %) COHb treated COHb rate p**
P 7 (%) (%) (%)
5 0.5 31.7%+2.4 26.443.7 16.7 <0.05
5 1.0 43.3 +2.9 33.3x£2.9 23.3 <0.05
5 2.0 54.3 +£2.2 43.8+3.3 19.3 <0.05
5 5.0 74.0 £1.4 62.8+1.9 15.1 <0.05

* Mean = standard deviation
** Compared CO-treated group with CO+-acetic acid treated group
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CO& S oz Agd o A&A44 A5, 4
CO=% 0.5%, 1.0%, 2.0%, 5.0%1 4 A=
7+ COHb = 381.7%2.4%, 43.3%52.9%, 54.3

BO
+2.3%, 74.0+1.4% At CO 2 =A57] T 70} v=43.48 logx+42.00 e
2 = 1 = . S 50l (- COtreated group) .-
2 B4 HgA7 A% %ol AYUCOHb T oo ),
= 26.4+3.7%, 33.2£2.9%, 43.8£3.3%, 62. 4o -
- 2 =, » J

819/ ol A= el & Adadely COst i?) =3514 logx + 36.69
Hbrl Aggw Axz4%71e COHb 48 o} \’*;;;;C*;m ccid treated
15~20% A% W8 gk Astol 3k (P<0.05). e

iz APy el 4] o] COE whFo R 0o Exposed to blood
388 759} COst A2z S A0 e
5 7220l COxxo] wE COHbAA ul-&4 & Fig. 2—The comparison between reactions of CO
2 Fig. 29 7}, gas and CO--acetic acid vapor to blood

2712] CO==A| MMM 2 Hbsxo| #Hel—CO 53 &vlo] A2457]8 2

S50 2 Hbel SEUSE 24¢ A4 e Table V3l 2,

it

Table V-—The effect of acetic acid on Hb contents of blocd in CO-intoxication

Experimental Control CO-intoxication Treatment Group
Group Group Group Air treatment Acetic acid treatment
1.7 11.6 11.7 11.9
Hb 16.2 16.3 16.1 17.1
(g/dD) 12.9 12.7 12.7 13.3
COEEA COFEE 375 2z wxg APTolAe] Hbel wste A glglert
AzA4S F9US A5 G2 Hbyerh Sosts A @S vheblgieh, 2o o] & Aol
EAH ez frelgt Aol = ob ATk (P>0.05).
E7e| COE=A] AlpARE[0 U2 &S Adrenaline o] HE—CO F55 L7 4] 24t
Z7) &8 He)gk 3 @3 adrenaline &) W35 2wl t}S Table V=t zic},

COEEA77" 279 ¥% adrenaline 7} nor-adrenaline -2 77+ 4.48:-0.98ug/4ml, 8.10
+1.45¢¢/4ml ©1 53 2% adrenaline 3} nor-aenaline &] ¥} &= (o]3 A/NA)E 0.55% ¢t

CO&=EA3 5 (COHb oF 50%)¢] &2 adrenaline ¥ nor-adrenline & 5.82+1. 02ug/4ml,
7.94+1. 14 pg/d4ml o} 29, A/NAE 0.730)9t}. 5 adrenaline 92 Z7}3H% 21}, nor-
adrenaline gk-o- ® 3}abA] 9dgkrh. COE%E & t7] S wx)g A adrenaline 9k 6.00
+0. 81ug/4ml, nor-adrenaline oF-& 7.97=1. 3ug/4ml o1 9l A/NA 3= 0.75¢] vt zels CO
FEFo| A 2AE7E FYAT AP TY adrenaline 5} nor-adrenaline 42 77 6.46+0.75
ug/dml, 5.18-+0. 86yg/4ml olgle™ A/NAX 1.257F = ¢lwh

ol e AFE 2w COZEEA A 24279 Al avhs %9 adrenaline & F7HA7]
nor-adrenaline oF-2- 7&{}:/‘] 7= Aol ZelstE Aoz Azt
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Table V] —The effect of acetic acid on the adrenaline and nor-adrenaline of blood in CO-Intoxication

Treatment Group

Experimental Control CO-intoxication
Group Group Group Air treament Acetic acid treatment
No of rabbit 12 12 6 6
Adrenaline pg/4ml 4.48+0.98 5.8241.02 6.00+0. 81 6.46+0.75
Nor-adrenaline pg/4ml  8.10+1.45 7.94+1.14 7.97+1.8 5.1840. 86
**A/NA 0.55 0.73 0.75 1.25

* Meanstandard deviation
** A : Adrenaline
NA : Nor-adrenaline
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22 Qi B9 A4 ohae] Sz,
COol Fas e A% dzel Eo17t COL AlxdA 49 Hba 44 Agsts COZ

A% §dztol CORol F7hsla Fodsh 5| £uj9) pCOs} ok A el Aol Aol F4

el A COt AFe Hb = A9 Aa$uls™ S 74479 O,Hb (oxyhemoglobin)
. S :

o el g ARAA ZAWE Recb AE gHRE AL $HARES, w3 COHbY wg.o;.
Yolvhs Astad e 27dE HEd 558 S, olo] §& 0,0 Fxa £4%0
=4 5
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EogFel A AAF AFshiel COHb s}elef wiat Az49 &3 COHbe &a]e] dis
ofzkel &g vpepf ot (Table 1), Aol d AA% A3k AzAo] COHbS &
ARHL 4T 74

> SUNE A Hbel e Asw Astz (Table V) A x4k
Z2387|3HE AFdte] A AdaZel W3k A4S (REER) ol wa A4 4 gl
CO %54 adrenaline o] Z713 3ty COEEo] 98 A A2 72 serum 9] catecho-
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whE A o] Aol o Abdgmv] gk Wyt gles] et A=)
CO S5 B A28 g AE HobdA Ao By AxA4EFYe] Had §9
SHE WYz b E AZke] Z1A Al (base line) stz o|PH vty Busyeh, dzwzt
iZ,%—O] a2 gl Sk ¥agE AM R EoleA 3 9 oxygen tensiong /’z}i‘— ]
71 $13ted A= adrenaline & £k FF a7 9] AFe] Haseb weha COF
of AzA4ke]l A% A% ZF7le adrenalineo] Hubg 1A oz o) A7 = Fa3t Cﬁé_}
stk 5o
Nor-adrenaline & CO %549} & Hbr} B4 AssFo|A wz3st4=84 (periphral
A AE¢E Ee=z2.2 MzAfgloz 7hiE nor-adrenaline &
adrenaline ¢] #F£& A7tz A24=e, =g T AALZ2Y A4S 2515 adrenaline
& F& B-receptore] #-8-5}] nor-adrenalineo] &3} a-receptor?] ¥} =& g5 wiz A
Aoz 75 AAUoR ASANHY, 2822 COFFA 424 F9 02 adrenaline
o7l Fobed ARk AAE RO 4o B 31FY AbsE weA 2oz $ubd
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COFA55d diste] 24kl dlof w|X = o o] s A3 Ad ot 2 A2S
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oF 9~7%2 A ZAE el ek 20 BRIV COHb S djgle] it A =45719 &
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