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Effect of CO Intoxication on the Pulmonary Surfactant in Rabbits

Young Eun Choo, M. D, and Suck Kang Lee, M. D.

Department of Physiology, Kyungbook National University School of Medicine
Taegu, Korea

In order to observe a possible effect of CO intoxication on the activities of surfactant, the rabbit was
exposed either to 0.1, 0.2 and 0.4% CO gas for two to six hours or 0.1% CO gas for two hours
daily for 1, 3 and 5 days, and the lung extract was prepared.

The tension-area diagram of the lung extract was recorded automatically using the modified Langmuir-
Wilhelmy balance with a synchronized recording system, and the results were compared with control
(i.e.: non-CO gas exposed normal rabbits)..

The results obtained are summarized as follows:

1. The maximal and minimal surface tensions, width of the tension-area diagram at the surface area
of 40% in lung extract, and stability index of the normal rabbit lung extracts were 31. 633. 11 dynes/
cm, 8 2+0.56 dynes/cm, 21. 444, 40dynes/cm and 1. 12:+0. 22, respectively.

2. The activities of surfactant in the CO gas exposed group did not show any significant change
from the control,

3. The above results suggest that CO gas produced no noticeable effect on the surfactant system of

the lung,
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Fig 1. Schematic presentation of CO gas exposure system for rabbit.
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Fig. 2. Schematic representation of the device for the recording of surface tension
changes following expansion or reduction of surface area.
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Table 1. Surface tension of minced lung extracts
of normal rabbits

Exper. Surface tension (dynes/cm)
No. Maximum  Minimum  Width
1 29,0 1.5 17.5
2 32.0 9.0 22.0
3 27.0 10.0 15.0
4 32.0 5.0 25.0
5 35.0 12.0 21.0
6 36.0 9.0 26.5
7 30.0 6.0 23.0
Mean 3.6 8.2 21.4
S D 3.11 0. 56 4. 40

S D: Standard deviation
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R wpek 2o} B 0.1%, 0.2% 2 0.4% CO gas 9]
% BRER HAEHEE-L 33.614.76, 36.5+6.75 L
28. 244, 8l dynes/cmo] gl o7, HRAFEMEEIS 9. 25+
5.05 8 1%1.31 & 9.5+4,20dynes/cmo]™, ZFKMEH
402691 A 9] 18L& 20. 1-£6. 40, 22.1+3.78 ¥ 15, 3+5.96
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HEe % BRPl HAEHEL 36.5+6.70, 33,8+
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Fig 3. Tension-area diagram of minced lung extracts
of normal rabbits (from mean value).

Table 2. Surface tension of minced lung extract of
0.1, 0.2 and 0.4% CO poisoned rabbits

CO poisoning
Con-
trol |0, 1095 %29% o 409
2hrs 2hrs|4hrs|6hrs 2 hrs
Mean*|31.6 | 33.6 136.5 (33.8 | 6.61, 28.2
Maximum
3. 11| 4.76| 6.70| 6.61} 1.58 4.81
Mean*[ 8.2 | 9.25/81(6.816.5| 9.5
Minimum
0.56| 5.05 1.31{4.08 4.72| 4.20
Mean*21.4 | 20.1 j22.1 |21.4 |20.1 | 15.3
Width**
’ 4.40| 6.40] 3.78 9.06; 6.09 5.96
No. ofcases |7 | 4 [4 [5 [5 | 4

S D: Standard deviation
*: dyne/cm
*%: Width of tension-area diagram at area of 40%.
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Fig 4. Tension-area diagram of minced lung extracts
of rabbits following 0.2% CO poisoning for
2 hrs, (from mean value)
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Table 3. Changes of stability index of minced lung
extracts of 0.1, 0.2 and 0. 4% CO poisoning

rabbits
CO gas poisoning ‘
Control | 10% 0.20% 0. 40%
2hes | phes | ahes | 6hes | 200
Mean 1.12 | 1.18 I 1.2711.33|1.311.00
SD 0.22 10.34]0.0370.03"]0.411}0.33
No.ofCases| 7 |4 |4 |5 |5 |4

S D: Standard deviation
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Table 4. Surface tension of minced lung extract of
0.1% CO poisoned rabbits for 5 days

0. 1% CO poisoning

Control (exp. for 2 hrs)
1day 3days 5days

Maximum Mean* 31.6 33.6 330 320

SD 311 476 3.00 2.66
Minimum Mean*} 8.2 9.2 9.0 8.3

SD 0.56 5.0 2.52 272
Width** Mean* 21.4 20.1 20.0 21.9

SD 4. 40 6.40 4.20 3.02
No. of cases I 7 ‘ 4 5 10

S D: Standard deviation
* : dyne/cm
**: Width of tension-area diagram at area of 40%
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Fig. 9. Tension-area diagram of minced lung extracts
of rabbits following 0. 1% CO poisoning for 5
days (2 hrs/day) (from mean value).

Table 5. Changes of stability index of minced lung
extracts of 0. 1% CO poisoned rabbits for

5 days
0.10% CO poisoning
Control (exn. for 2 hrs.)
1day 3days 5days
Mean 1.12 1.18 1.24 1.19
SD | o0z 0.3¢ 012 017
No. ofcase | 7 | 4 5 10

S D: standard deviation
Stability Index (S)=2(r max. —r min, )/{r max
+r min. )
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Fig. 10. Maximal and minimal surface tensions of rabbit
lung extracts following 0. 195 CO poisoningifor-
5 days.
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Fig. 11. Width and stability index of rabbits lung
extracts following .19 CO poisoning for 5
days.
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