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Effect of Single or Fractionated X-Irradiation on the Pulmonary
Surfactant in Rabbits

Jun Kim, M.D. and Young Eun Choo, M.D.

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

In an attempt to clarify the effect of X-irradiation on the activity of surfactant in rabbits, and
also to observe the possible difference when the irradiation was made in single or fractionated
dose, X-ray in dose of 900 r was irradiated to rabbits either in single or fractionated dose of 300 r
each day for three days.

Tension-area diagram of lung extract was recorded automatically by a modified Langmuir-
Wilhelmy balance with a synchronized recording system designed in this department. The surface
tension of lung extract was measured at 1, 3, 5,24, and 48 hours post-irradiation, and the results
were compared with the non-irradiated normal group.

The result obtained are summerized as follows:

1) The maximal surface tension, minimal surface tension, 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 40.73 dynes/cm, 8.96 dynes/cm. 20. 71 dynes/cm, and 1. 28 respectively.

2) Activity of surfactant was significantly depressed by X-irradiation, and the pattern of
depression was more prominent in the single irradiation group than in the fractionated group.

3) It was found that the changes of the width of the tension-area diagram at the surface area
of 40% in lung extract and stability indices corresponded well with that of the maximal or minimal

surface tension.
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Fig. 1. Schematic representation of the device for the
recording of surface tension change following
expansion or reduction of surface area.
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Fig. 2. A typical tension-area diagram of minced
lung extract of normal rabbit.”
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Table 1. Surface tension of minced Iung extracts
in normal rabbits

Expel. Surface tension, dyne/cm

No. Maximum Minimum Width*

1 35.0 7.2 22.0

2 50. 2 10. 3 12. 8

3 37.4 9.0 36. 2

4 43. 2 8.6 19.4

5 40.6 10.2 25.0

6 40. 2 9.3 21.0

7 41. 3 9.5 15.3

8 39.6 8.0 16.4

9 42.7 10.1 20. 8

10 38.3 7.3 21.5

11 39.3 8.8 18.3

12 40.9 9.2 19.8
Mean 40.73 8.96 20.71
SD 3.76 1.04 5.03

*Width of tension-area diagram at area of 40%.
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Fig. 3. A sample of tension-area diagram of minced
lung extract of X-irradiated rabbit.
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- Table 2. Surface tengions of minced lung extracts in 900 r X-irradiated rabbits(single)

T Hour after - ’
Surface tension \irradiation Control 1 hr. 3 hrs. 5 hrs. 24 hrs. 48 hrs.
(dyne/cm) — |
Maximum Mean 40.73 38.00 40.32 36. 41 37.25 32.74
SD 3.76 3.51 4. 20 4,01 3.87 4,23
Minimﬁm Mean 8.96 8.09 12. 00 13.61 16. 52 15. 06
SD 1.04 1.07 1.37 1.58 2.30 2.07
Width* Mean 20.71 21.03 18.35 15.98 14.05 15.16
SD 5.03 4. 86 2.32 2.06 2.11 2.80
Ne. of cases 12 6 6 5 5 5
*Width of tension-area diagram at area of 40%.
Table 3. Surface tensions of minced lung extracts in 900 r X-irradiated rabbits(fractionated)
T Hour after
Surface tension irradiation Control 1hr. 3 hrs. 5 hrs. 24 hrs. 48 hrs.
(dyne/cm)
Maximum Mean 40.73 40.60 38. 62 38.75 39.08 35.03
SD 3.76 3.82 4.20 3.75 4,23 4.70
Minimum Mean 8.96 9.05 7.38 7.69 11,50 13.60
SD 1.04 - L07 0.78 0.83 1.23 1.50
Widsh* Mean 20.71 2153  20.02 23.22 16.32 17.08
SD 5.03 3. 86 2.07 4.30 2.00 1.80
Ne. of cases 12 6 6 5 5 5
*Width of tension-area diagram at area of 40%.
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Fig. 4 Changes of maximal and minimal surface
tensions of minced lung extracts of 900r
irradiated rabbits.
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Fig. 5. Changes of width and stability index of

minced lung extracts of 900r, irradiated
rabbits.
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Table 4. Changes in stability index of minced lung extracts following 900 r X-irradiation

Single irradiation Fractionated irradiation
Group Control
1hr. 3hrs. 5hrs. 24hrs. 48hrs. | 1hr. 3hrs. 5hrs. 24hrs. 48 hrs.
Mean 1.28 1.30 1.21 0.9 0.78 0.74 1.27 1.36 1. 34 1. 09 0.88
SD 0. 06 0.16 0.12 0. 08 0.09 0. 06 0.13 0.13 0.11 . 0.09 0.09
No. of cases ] 12 | s 6 5 5 6 6 5 5 5

Stability index:S=2 (r max—r min)/(r max-+r min).
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