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Experimental Studies on the Carbon Monoxide Pisoning
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Part 1. Study on the effects of different management on the Acute CO poisoning.
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Appratus 1. Micro-CO gas Measuring Set
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Apparatus 2. Experimental Set-up for the exposure to CO.
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Table 1. Tolerance time of rats to 1% CO

. average tolera-
T inater | died | nce time. | fatlity rate

1 — 60 5 43.6:£13.1 20%
61 — 120 7 101.74-18.5 487
121 — 180 6 151.6£23.4 727
181 — 240 4 206.7120.6 88~
241 — 345 3 308.31-27.1 100~

#* minimal tolerance time: ! 30 min

maximal tolerance time ! 345 min
averagce tolerance time : 162.4 :min

No. of ral

g

Y
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a Z
7
7
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i =80 o120 121 —180 181 —240  74/—345

Tolerance time (min.)
Fig. 1. Tolerance time of rats to 1% CO
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Table 2. The immobilization time related to the

tolerance time

. No. of rat. PSR
Tolerance time gie?;mbui.{ggggglgﬁggg) Probability
1 — 60 5 6.2+2.16 P <0.001
61 — 120 7 9.242.05 P <0.001
121 — 180 6 15.148.44 P <0.001
181 — 345 5 18.4+6.83  [0.01)P30.001
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“ Pable 3. Changes in the respiration rate in cach tolerance group during (1 % CO exposure)
CO cxposure.

Exp GP
l Arnitha] Subjoct Resp. rate/min in the 90 minute Gp Resp. rate/min in the 120 minute Gp
Exrgzn:ﬁintgmc \) Nol | Noz | No3 | No4 | Nos | No1 | No2 | Nos | Noa
15 138 112 117 104 130 105 111 107 141
30 104 104 110 90 125 56 66 56 87
45 72 74 88 70 80 54 49 50 65
60 54 63 58 61 41 63 36 40 29
75 48 54 38 35 30 40 25 18 37
90 18 12 17 12 11 36 10 9 36
105 20 7 6 34
120 11 5 4 19
Table 4. The amount of post mortem blood HbCO & Hb in each tolerance group.
Tolerance time No of rat Amount of r 1o HbCO % ..
Gp.(in minutc) died Hb(g/dD) CO Vol?% saturation Probability
1 — 60 4 13.2+1.6 12.79 71.5+16.0 P <0.001
61 — 120 5 15.24-2.4 11.68 56.7:£9.5 Va
121 — 180 4 16.242.3 11.13 56.6£8.6 Va
181 — 345 5 16.54-2.6 10.84 48.4+6.2 Ve

Resp. rale /min,

40 o — Fig 3. changes in the respiration rate in each tole-
r rance group. during 1% CO exposure
DOF\ © O 90 min. Gp. (5 rals)
o X 20 min.
ol 20 min. Gp. (4 rats)
110+
& HbCO Saturation
a0} o [ Hsco
i ZZ 1L
80+ 50t
70 50t |
j T Hb (Y1)
&0+ st - 420
0 | 7 7 B

5 30k @ @ % 15
40r 20k % ,/ {10

X

N .
30 10t 7 /// T 5
20+ X Z
— 60 6/ —i20 i21—i80 18/ —340

10F x Tolerance time Gp. ( min.)

~ ¥

1 1 1 J

Fig 4. The amount of post mortem blood HbCO &
Hb in each tolerance Group.
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Table 5. The recovery time and the amount of HbCO when recovered in each control & experimeéntal

group exposed to 1% CO

.

recover o HbCO No of death
Gp. subgroup No of ratf,. overy Probability | saturation |Probability | during: reco:
ime(in min) (%) ver R
. . 0 y
3 30 min exposure Gp. 14 30442 | P<0.001 37.645.7 | P<0.001
€& | 60 min exposure Gp. 14 | 56357 | 0.0DPY0.001 | 32.3:45.3 7
© 90 min exposure Gp. 9 634+8.2 | P<0.001 35.244.2 7 3
Vit.C. injection Gp.
5 | 0 me/1000 8 55.44+4.2 | P<0.001 31.843.8 ” 1
o Adrenalin injection Gp.
3 | (001 mg/1000) 9 58.34+4.3 | P<0.001 36.44:3.7 ” 2
g 100% O; Inhalation Gp. 11 32435 | P<0.001 27.242.7 v 1
g [98% 0:+5% lAtmosph- | 9 30427 | P<0.001 25.242.2 ” 1
& CO; ere
3] Inhalation 1.5 Atmos-
Gp. Dhere. 10 15+£1.9 | P<0.001 21.2:42.3 ” 1
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Fig. 5. The recovery time and the amount of HbCO
when recovered in each control and experi-
mental group exposed to 1% CO.
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Fig. 6. changes in the respiration rate during reco-
very in each group.
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ABSTRACT

Experimental studies on the carbon
monoxide poisoning.

Part 1 ; Study on the effects of different mana-
gements on the acute CO poisoning.

Ryo, Kyung Ku, M.D.

Dept. of Preventive Medicine, College, of Medicine
Seoul National University, Seoul, Korea
(Directed: Prof. In Dal, Kim, M.D.)

In view of the frequent incident of acute CO poi-
soning among Korean residents, who are daily using
briquette, the establishment of the cffective measures
to the poisoned as well as the preventive measures is
urgent problems in the field of the public health. Au-
thor undertook a scries of studies concerning 1) the tole-
rance of Albino rat to 1% CO, changes in the respir-
ation rate during the exposure, the time of immobili-
zation of rat, and the post-mortem HbCO concentration
and the amount of Hb in the blood. 2) The comparison
of the different recovery measures, such as, vitamin
C injection (10mg/100g B.W. intra-peritoncal), Adre-
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nalin injection(0:01mg/100g B.W. intra-peritoneal,).100
% Oz inhalation, 95% Oz plus'5% CO; inhalation at

1 Atmos. & 1.5 Atmos., in relation to the recovery
time, HbCO concentration when recovered, and the
changes in the respiration rate during the recovery,

The results might be summarized as follows.

1) Average tolerance time of the Albino rat to 1%
CO was 162.4 minutes and the minimal and maximal
tolerance time was extended from 30 minutes to 345
minutes.

1) Much of the variarions in the individual tolerance
could be observed.

8) The time of the immobilization of rat was directly
proportional to the tolerance time.

4) Changes in the respiration rate during the expo-
sure to 1% CO showed a different patterns in the
different tolerance group. ]

5) The saturation of the HbCO and the amount of
Hb in the post-mortem blood in each tolerance group
showed following results.

tolerance time Gp. amount of Hb HbCO saturation

" (in minutes) (g/dD %)
1 — 60 13.2 71.5
60 — 120 15.2 56.7
121 — 180 16.2 50.6
181 — 345 16.5 48.4

6) In the comparison of the effectiveness of different
recovery mesures, 95% O; mixed with 5% CO; inhalat-
ion at 1.5 Atmos. showed most excellant results in the
view of the recovery time and rapid HbCO dissociation.

7) Above results indicates that onc of most effective
managements of acute CO poisoning, in view of rapid
recovery and dissociation of HbCO, is the inhalation
of the oxygen of higher tension(morc than 1 Atmos.)
and concentration (95% O: with 5% COz)
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