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Carbon monoxide(CO) poisoning has been considered as one of the major environmental hazards
in Korea because of the wide-spread usage of the anthracite coal briquet as a main domestic fuel
for cooking and heating. It has been known that the CO poisoning was due to the tissue hypoxia
by the great affinity of CO with the hemoglobin. Therefore, inhalation of the pure oxygen(0,)
under the high atmospheric pressure has been used to rapid elimination of CO from the hemoglo-
bin. Hydrogen peroxide(H;0,) was easily decomposed into water and O, under the presence of
catalase and peroxidase in the blood. The O, liberated from the H.0, instead of pulmonary O,
inhalation, could be supplied into the hypoxic tissues of the CO poisoning. This experiment was
done in order to evaluate the effect of intravenous H,O, administration on the elimination of CO
from the hemoglobin in the recovery of the acute CO poisoning. Rabbits weighting about 2kg
were exposed to 0.5% CO gas mixture with room air for 30 minutes. After acute CO poisoning
was done, eighteen rabbits were divided into four groups. The first group was exposed to the
room air during the recovery from the acute CO poisoning. The second group was inhalated with
100% O, gas during the recovery. The third group was administered intravenously with 10ml of
0.5% H,0, solution for the first 30 minutes of the recovery period in the room air. The fourth
group was administered intravenously with 20ml of 0.5% H,0, solution for the first 60 minutes
of the recovery period in the room air.

The arterial blood was sampled before and after the CO poisoning and in 30, 60 and 90 minutes
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of the recovery period, and the blood pH, Pco, and Po, were measured anaerobically with a
Blood Gas Analyzer and the saturation percentage of carboxyhemoglobin(HbCO) was measured
by the Spectrophotometric method. The effect of intravenous H,0, administration on the recovery
from the acute CO poisoning was observed and compared with the room air group and the 100%
0, group. The results obtained from this experiment are as follows:

There were no significant changes of pH and Pco, in each group for 90 minutes of the recovery
period.

Po, was increased significantly in the 1009 O, group comparing to the room air group. On the
contrary Po, was decreased in the 0.5% H,0, group | and I, and this changes was statistically
significant(p<0.05) at 30 minutes in the 0.5% H,0, group [ and at 60 minutes in the 0.5% H.0,
group Il during the recovery period.

In the 0.5% H.0, group [, diminution in the HbCO saturation was slower than in the room air
group and maintained a high HbCO saturation at 60 and 90 minutes during the recovery period.
But in both 0.5% H,0, group Il and 100% O, group, diminution in the HbCO saturation was
faster than in the room air group during the first 30 minutes of the recovery period, and it

became slower thereafter.
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Table 1. Changes of R, and R, in Spectrop-
hotometric method for measurement of
HbCO saturation

Animal number R R,
1 1.054 0. 837
2 1. 059 0.824
3 1.044 0. 829
4 1,051 0.848
5 1.043 0. 797
6 1. 041 0. 811
7 1.039 0. 816
8 1. 050 0, 820
9 1.072 0. 838
Mean=+SE 1,050+0.010 0.824+0.016

Ryt Ratio of absorbance in 540 vs. 555nm when
blood was saturated with CO gas.
R, : Ratio of absorbance in 540 vs.
blood was not exposed te CO gas.
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Fig. 1. Changes of absorbance in the wave-
length of 460 to 700nm in the spectropho-
tometry of the blood which is saturated
with CO gas. A is absorbance in the
wave-length of 540 nm and B is absorba-
nce in the wave-length of 555nm. A/B
is Ry
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Fig. 2. Changes of absorbance in the wave-
length of 460 to 700nm in the spectroph-
otometry of the blood which is not exp-
osed to CO gas. A is absorbance in the
wave-length of 540 nm and B is absorb-
ance in the wave-length of 555nm. A/B
is R..

K &

1. EhARm pH of #(t

&t COdraisl mEmse] BiRMm pH sl &2
o 3@Eel Aol WERM 7.45+0.01400 4 &t CO
hAE 7.4520.0158 Wil glglow ERHY

Table 2. Changes of pH(mean=+SE) during recovery from acute CO poisoning

0.5% CO gas

Cxposire  gxpemre b Condition for o RO P
7.45 7.45 Room air group 7.48 7.47 7.48
0.014 0.015 n=5 0.030 0.021 0.017
n=18 n=18 100% O, group 7.43 7.46 7.44

n=>5 0.027 0. 020 0.016
0.5% H.0, group | 7.43 7.41 7.41

n=4 0,049 0. 080 0.078
0.5% H.0, group [ 7.49 7.49 7.51
’ n=4 0.026 0.027 0.023

Remark: Group ]: Rabbits were injected intravenously 10ml of 0.5% H,O. solution for 30 min.
Group JI: Rabbits were injected intravenously 20ml of 0.5% H,0: solution for 60 min.
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Fig. 3. Changes of pH during the recovery from the acute CO poisoning.

Table 3. Changes of Paco,(mmHg, mean+SE) during recovery from acute CO poisoning

0.5% CO gas

Before ! Condition for Recovery period
exposure ?gx?(g’ouflin. recovery 30 60 90 min,
27.1 26.1 ‘Room air group 29.1 28,0 26,3
0. 87 0.86 n=5 1.58 0. 96 1.41

n=18 n=18 100% O, group 24, 0% 23, 4% 24,0
n=5 1.17 1.76 0.73
0.5% H;0, group | 24,1 23.6 22,2
n=4 2.54 2.79 2.88
0.5% H,0, group 1 23.5 23, 2% 22, 0*
n=4 1.82 1.55 2,36
Remark: Group ]: Rabbits were injected intravenously 10ml of 0.5% H,0, solution for 30 min.
Group [[: Rabbits were injected intravenously 20ml of 0,5% HaO. solution for 60min.
* : p<0.05 compared with Paco, before exposure.
#: p<0.05 compared with Paco, of room air group.
30.0r

o™

T

E 250

‘é’ .o Room air group T

200 wmmme [00% Oy group
) - 0.5% Hy0, group I
—ee— 0.5.% H;0; group I
1 3 : '
Before 0.5% CO gas 30 60 90 min,
exposure axposure for Recovery period
30 min.

Fig. 4. Changes of Paco, during the recovery from the acute CO poisoning.

* 1 p<0,05 compared with Paco, hefore exposure.
#: p<0,05 compared with Paco, of room air group.
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Table 4. Changes of Pao,(mmHg, mean+SE) during recovery from acute CO poisoning

0.5% CO gas

Before, xpamro 7 Condiion fo w R
82.6 76.1 Room air group 75.0 79.9 77.2

2.41 3.69. n=>5 2.70 4.26 - 2.63
n=18 n=18 100% O, group 130.4%#%  108,3*%  115,9*#*

) n=5 17.20 10.97 9,67

0.5% H,0, group | 54, 3%# 73.0 88. 1#

n=4 6.16 6.09 2.40

0.5% H;0; group 1 61, 8% 60, 8*# 66. 2%

n=4 °10.4 5. 40 4.69

Remark: Group [: Rahbits were injected intravenously 10ml of 0.5% H.O, solution for 30 min.
Group II: Rabbits were injected intravenously 20ml of 0.5% H,0; solution for 60 min.

*

: p<0.05

#2: pl0.01 compared with Pao, of room air group.

Room air group
————— 100 % O, group

: p<0.01 compared with Pao, before exposure.

I50.0:' ——--— 0.5% H;0, group I
——--— 0.5% HyOz group I /[~
2 130.0f N w il
£ 7, * 8¢ ~a
E s \\ ______
- 110.0} S -
rd
N / 3
S 90.0f /
o. }\‘\_\ // /'/i
- *
70.0} i—. -
\~ ~ il ____,_-———{.
S il —-ir— L
50.0} L, :
1 1 1 1 ]
Before 0.5% CO gas 30 60 90 min
exposure exposure for

30 min.

Recovery period

Fig. 5. Changes of Pao, during the recovery from the acute CO poisoning.
* : p<0.01 compared with Pao; before exposure.

#: p<0

£8:p <0: 8? compared with Pao, of room air group.

pH &= #&dA Autdoe fod Aste A
2. BRI Pco: 2| #{L

&tk COrrdts) [migngel ki Pco, o) d3b:
# 39 4 A B& wbel 2ol BERE 27.140.87
mmHg e} 4 ¥ CO ke 26.140.86mmHg
2 Peo &= oFzk Zastgeh. B oA gs
E{E RS S 30524 29.141.58mmHg = %5}
F AAs grashd o @ wshs ohd el e
el A = EEH A 238 Peo. vk A g
3 0.5% H.0, 88 [ & MalA B 903
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BB vl F T o] (p<0.05)% M ch
3. BhiRM Po: ol #{L

&4 COthaiel mHEHs] BRMm Po.& %24 9
5@t Zch. Po, = MK 82.6%2 4lmmHg ol A
2 CO thhs 76.1+3.60mmHg 2 7Faslgd ).
EEEEA ol A EREMERES HEfHA v F
T sk glglch. 100%FE R AR HEN 305
ol 139.4417.20mmHg 742 F74%F A A5 7F&d)
o EEH 0% 1A HWEEA ve A% A F A
o] (p<0.01)E Byt ze vt 0.5% H.O, R
2 AR 9ol A Po:sb o388 tasted 0.5%
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4. HbCO fafnpee| Wit

&4 COshol My HbCO safuEs] Hshe
592 oM Pk, HUCO Mg MBIE 6.2+
L37%AI A & COd@ee 32.511.89%9% ol
Eiel = A or adtdeovt 0.5% Hi0,
BAEKF Lo EEY 00%d 9.9+2.37%% 93
I BN 90%-Fokel £k A2 HbCO fafufse
HRER ol -2 3k Eavh(p<0.05). HEAlo] o
= BAEMBE) vls) 0.5% H.0. 8RB [dA:

Table 5. Changes of carboxyhemoglobin(HbCO) saturation(%, mean=+SE) during recovery

from acute CO poisoning

0.5% CO gas

oxpomare  GXPoSuTe - rocovery. " 0 % PN min.
6.2 32, 5%+ Room air group 24, 3% 18, 2% 12, 5%
1.37 1.89 n=>35 1.68 2,51 1.47
n=18 n=18 1009 O, group 16. 7% 12,2+ 12.3*
n=5 2.59 2,46 2.18
0.5% H,0: group | 27.9%* 26, Br*# 24, 4***s
n=4 3.07 2.16 1,90
0.5% H,0: group 1l 16.0%%% 13,7+ 9.9
n=4 1.95 3.21 2,37

Remark: Group [: Rabbits were injected intravenously 10ml of 0.5% H,0; solution for 30 min.
Group J[: Rabbits were injected intravenously 20ml of 0,5% H,O, solution for 60 min.

:a 358 8§>compared with HbCO saturation before exposure.

:# gég 8‘;'>compared with HbCO saturation of room air group.

80-min.

° 50.01 Room air group
s 0 meeee 100°% 0O, group
,§ 40.0F e 0.5% H,0p gr?up I
T e ~—r— 0,5% H,0, group IL
. *¥y
< 30.0 ?}_*.________{\ *% §E
3 EN L 3
g ~
g 20.0r
2
Pl
2
5 10.0
o
L ] 4 1 h {
Before 0.5% €O qgas 30 €0
exposure exposure for Recovery period

30 min.

Fig. 6. Changes of carboxyhemoglobin (HbCO) saturation during the recovery from the

acute CO poisoning.

ng‘ 8?>compared with HbCO saturation before exposure.

,,,:. Bég 8?>compared with HbCO saturation of room air group.
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HbCO gafupgsl Efe] o =2l EEH 60 I 90+
i e EAREGMNRC F-skA E kel (p<0. 05).
2 v 0.5% H0, #5858 Mok 100%8 SRR AR
Ht H#H 2ol £ AREGERFR @] sl

o Beo] EEH 308l -f-elshA wo(p<0.05)
*M Ren 2FE AEERER L A48 dae
she] [HEH 00%-ol = HAERMBERES v =3 HbCO
e nddcl

8

Koehler 182 &4 CO thaghs pH o} Pco,9 -
A Wge deln shgd o Fein %92 Peo, 9
Hils ot pHE o5k 4ad-s #HEsts
ok F, W, 4o 9 el gue e EikEA el
A BERE Y 0.5% H.O, i8]l pH et Peo. &
Fel gk Wasb gim shdel, K HEAA St
CO rigff pH o] 472 Koehler %99 st —
#stel Fein 4519 et claol, [EHER &8
ol 4 pH & f-¢l & W3lsb @l FIguU-190 4
&t —H el Peo, o &AL KM CO i
ol vt MM A Ak o folg Wakst A&
Q18] #HEGE8 00 gl

%tk CO thEBs Po. & KK BEq o3 Ekk
FiEAE gl Po, o et a x| gchiteia g
AR CEEl A9 &tk CO bR Po, a7 x o

o} —% &8 ®Helvl. Dripps ¢ Comroe® &= 100%
BE AR FIRMme Po,w 670mmHg 717 %7}
goha sk v, FEOE KRREE A 0.5% 202 +
fshd Po, & okt Fobsh @ Wil oh
B3 s vl AR HEOl A BREERA vish 100%
BREARS] Po, sl S8 Fdsht BEEs)
139. 4mmHg = Dripps 9} Comroe?* 9] 670mmHg
B} gorel. 0.5% HLO 8881 2 QoA HO,
BFIERES] Po, 7F EAREIEARC] wlsl BN 3080
v 60F A frel gk W F ¢ 5 glew] He-
0,4 ¢1g microembolism 3 methemoglobin &
Aol FAE Aer AFmgr.

&tk CO thasy HbCO iRzl ol A Zimme-
rman 2 Truxal?e COdl =34 g Alefo] &
=sby HbCO fafufEE 0.05% CO o A 40%, 0.15
% COdlA 70%7 Prela stgz Wilks $20.2
0.1% CO el 1A 7 =% 30%2 HbCO #fn )
ol&rtx stgdrh A HBol 4 0.5% COol 3047k
x2A HbCO gafif: 32.5% 43 ol & #% 25299

0.5% CO ol 3047 %A 15~24%2] HbCO fafl
Bt " #ERdE ¥ zloleh. Trunkey
%99 HbCO fafukest MRS #3iel glel Hb-
CO pufaEsL 20~40%0 ol2wl RAMEHEGE, B/
B, BL, MR 2 EY %ol fEke hEERk
o] e, 40~60%lE ATHE2A BX K
B R EEEsL A3, 60%o]4e]l Sl FEe of
Eobs #i&dl = Fol A FERlA S &k COHE
o g thHe ohd Zox Bolvh zev Zimm-
erman 3 Truxal?®-e HbCO fafiE-t 25% o] Aol
wWogEgke] dlviEl: BEMEE Agdler dukm
ghet.

&bk COth#el a¥ie AS7A Bkl &
Folw] Fa] 2~37]okel WESEME K A &
o wpysr-moz oredA glvh. McBay®? 9 Jac-
kson #+ Menges" & ol 4 &t CO el In
ey HbCO fafuE st st KEH A= 240
Fol gt 174t 100%ETAAT 40%e
B b~z R stel 2~37%0l 100%
B3] A & 20~30%-¢] Aet gt £ HFIL
Kol A 603, 100%8FEA A & 2034 HbCO
fafige st kb she gpgel Ao COREE
e 59 Sl MABREES St deidst
2 gch. @b goe COqawy COAFsAvoR
A e Bg xmg olod HMARMLEES
F o)A Eabcta gheh. zel o Bk AHEA
FEh@yewe ool f govw addx HER
TR MR o] Bl Al Fe] JoEzR o
gt 9] A 5 e o] gt o]
B oRale BEsls AF SEAARA KSR
ol glont obx o Fehe FAshA ek

H.0, &= A4 A% AMdlA sape] A4S
o, X# Bgtel lsh A} ciek wbadebel REENM
el F@mel ol g g How Al A
methemoglobin & 4 %2 2§ d&% =3 5
ol o} A#%e] catalase st peroxidase o] olr| A
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