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= Abstract=

Effect of Hydrogen Peroxide Enema on Recovery of Carbon Monoxide Poisoning

Won Kyun Park and E Up Chae

Department of Physiology, Keimyung University School of Medicine, Taegu, Korea

Carbon monoxide(CO) poisoning has been one of the major environmental problems because
of the tissue hypoxia, especially brain tissue hypoxia, due to the great affinity of CO with
hemoglobin. Inhalation of the pure oxygen(O;) under the high atmospheric pressure has
been considered as the best treatment of CO poisoning by the supply of O, to hypoxic
tissues with dissolved from in plasma and also by the rapid elimination of CO from the
carboxyhemoglobin(HbCO), Hydrogen peroxide(H,0,) was rapidly decomposed to water and
O, under the presence of catalase in the blood, but the intravenous administration of H,0,
is hazardous because of the formation of methemoglobin and air embolism. However, it was
reported that the enema of H,O, solution below (.75% could be continuously supplied O, to
hypoxic tissues without the hazards mentioned above.

This study was performed to evaluate the effect of H,O, enema on the elimination of CO
from the HbCO in the recovery of the acute CO poisoning. Rabbits weighting about 2.0 kg
were exposed to 1% CO gas mixture with room air for 30 minutes. After the acute CO
poisoning, 30 rabbits were divided into three groups relating to the recovery period. The
first group was exposed to the room air and the second group was inhalated with 100% O
under 1 atmospheric pressure. The third group was administered 10 ml of ¢.5% H,0, solu-
tion per kg weight by enema immediately after CO poisoning and exposed to the room air
during the recovery period. The arterial blood was sampled before and after CO poisoning
and in 15, 30, 60 and 90 minutes of the recovery period. The bloed pH, Pco, and Po, were
measured anaerobically with a Blood Gas Analyzer and the saturation percentage of HbCO
was measured by the Spectrophotometric method. The effect of H,0, enema on the recovery
from the acute CO poisoning was observed and compared with the room air group and the
100% O, inhalation group. The results obtained from the experiment are as follows:

The pH of arterial blood was significantly decreased after CO poisoning and until the
first 15 minutes of the recovery period in all groups. Thereafter, it was slowly increased
to the level of the before CO poisoning, but the recovery of pH of the H,0, enema group
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was more delayed than that of the cther groups during the recovery period.

Paco, was su,mflcantly decreased after CO poisoning in all groups. During the recovery

pericd, Paco; of the room air group was completely recovered to the level of the before CO
poisoning, but that of the 100% O, inhalation group and the H,0, enema group was not

recovered until the 90 minutes of the recovery period.
Paco, was slightly decreased after CO poisoning. During the recovery period, it was

markedly increased in the first 15 minutes and maintained the level above that before CO

poisoning in all groups. Furthermore Pao; of the H,O, enema group was 102 to 107 mmHg

and it was about 10 mmHg higher than that of ‘the room air group during the recovery

period.

The saturation percentage of HbhCO was increased up to the range of 54 fo 72 percents
after CO poisoning and in general it was gradually diminished during the recovery period.

However in the H,0, enema group the diminution of the saturation percentage of HbCO was

generally faster than that of the 100% O, inhalation group and the room air group, and its
diminution in the 100% O inhalation group was also slightly faster than that of the room

air group at the relatively later time of the recovery period.

In conclusion, the enema of 0.5% H,0, solution is seems to facilitate the elimination of

CO from the HbCO in the blood and increase Pao, simuitaneously during the recovery

period of the acute CO poisoning.
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Fig. 1. Protocol of the experiment. BS indicates arterial blood sampling for measuring pH, PCO,, PO,

and carboxyhemoglobin(HbCO) saturation.
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Table 1. Changes of arterial blood pH during recovery from acute CO(carbon monoxide) poisoning

Recovery period

Condition for Before T°
recovery exposure 12 CO 5 30 60 90 min.
Room air M+ 7.445 7.335%* 7.317%* 7.320%* 7.370% 7.401
group SE 0.0129  0.0228 0.0189 0.0207 0.0246 0.0195
100% O, M+ 7.443 7.353* 7.326%* 7.359* 7.394 7.432
group SE 0.0250  0.0336 0.0208 0.0148 0.0217 0.0103
0.5% H)0, M= 7.451 7.304%* 7.270%F 7.298%% 7.364%* 7.371%*
group SE 0.0088  0.0333 0.0274 0.0259 0.0240 0.0233

*: 328 851’} compared with pH before exposure
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Fig.32. Changes of the arterial blood pH during the recovery period from acute CO poisoning.
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Table 2. Changes of PaCO,(mmHg) during recovery from acute CO poisoning

Recovery period

Condition for Before Exposed to
recovery exposure 1% CO 15 30 60 90 min.
Room air M=E 27.7 18. 6% 18.2%* 21.7%% 25.3 25.8
group SE 1.25 1.04 1.02 1.06 1.06 1.37
100% O M= 24.8 16, 7% 19.5% 18, 2% 19.6* 20.3*
gr%upz SE 1.19 1.45 1.56 1.54 1.31 1.17
0.5% H,0 M=t 27.5 20, 1%* 18, 9%* 20, 1%* 21.0%* 21.4*
gl%upz ’ SE 1.46 1.15 0.81 0.92 1.10 1.43
E Y
*k gég 8?} compared with PaCO, before exposure.
Table 3. Changes of PaO,(mmHg) during recovery from acute CO poisoning
iod
Condition for Before Exposed to Recovery per
recovery exposure 1% CO 15 30 60 90 min.
*
Room air M=E 87.7 85.6 92.4 94, 0% 96.5% 95.8
group SE 2.04 2.18 2.28 1.70 1.65 1.76
%®
100% O M= 92.4 82. 6% 99.2 102, 5** 102. 2% 102.4
gﬁmpz SE 1.99 3.13 2.65 2.19 2.97 2.62
*
0.5% H;0 M=t 91.3 90.9 102. 2% 103, 4%* 106. 7%* 103.1
gﬁ)upz : SE 1.38 3.08 3.31 1.49 2.70 4,21
* o .
ox s gég g?} compared with PaO, before exposure.
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Fig. 8. Changes of PaCO,; during the recovery period from acute CO poisoning.

*: 8288‘;’} compared with PaCO, before exposure.
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Fig. 4. Changes of PaQ, during the recovery period from acute CO poisoning.
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Fig. 5. Changes of the saturation percent of carboxyhemoglobin(HbCO) during the recovery period
after the acute CO poisoning.

*: 5288?} compared with HbCO saturation before exposure.
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Table 4, Changes of saturation percentage of HbCO during recovery period after acute CO poisoning

Condition for

Recovery period

Before Exposed to
recovery exposure 12 CO i5 30 60 90 min.
Room air M= 16.2 73, 8% 45.0%* 38. 6%+ 35.9* 23.3
group SE 4.12 6.55 6.53 7.27 4.59 2.65
100% O, M= 11.9 52, 2%* 33, 7%* 27.5%% 19.9 17.6
group SE 2.92 7.46 4.78 1.92 3.60 2.68
0.5% H.0, M=+ 17.0 67. 1% 39, 7%+ 32,0% 24.7 21.6
group SE 3.87 4,82 2.97 3.30 4.77 3.07
,: gégg‘?} compared with HbCO saturation before exposure.
100 7 o .
% Room air inhalation
c L
a5 / -
] . 7
—g‘ 801 é é 100% Oy inhalation
£ é o
x /:3'- E 0.5% H,0, enema
8 eof .
5 78
5 A
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o é:.~<
& 40f %'I-:
s ZR
5 B
$ 20f Zo
o é
ZN
é.'

Aftfer

Exposure to
| % CO gas

Recovery period

Fig. 6. Percent changes of the HbCO saturation during the recovery period comparing with that
obtained in the acute CO poisoning. The saturation percentage immediately after acute

CO poisoning is set 100%.
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