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= Abstract=

Experimental Study of Surface Activity in Acute Pulmonary Edema

Jin Sk Kim, M.D.*, Wan-l Hong, M.D.*

Acute pulmonary edema was induced by intravenous injection of epinephrine, initravenous infusion
of dextran and intratracheal instillation of acid solution index was determined from pressure volume
curves in excised lungs. Surface activity was also investigated with measurments of maximum and
minimum surface tension and stability index on saline extracts of same lungs.

The results were as follows.

1. The expansion index of excised lung in which pulmonary edema was induced by intravenous
injection of epinephrine, intravenous infusion of dextran and intratracheal instillation of acid
oslution was significantly decreased as compared with the normal control of 0.8610.017 to 0.74+
0.03, 0.71+0.081 and 0.76-+0.02, respectively.

2. The deflation curves of excised lungs in which pulmonary edema was induced were significantly
decreased as compared with the normal controls.

3. The minimum surface tension of excised lung in which pulmonary edema was induced was
significantly increased in each groups and stability index was sifnicantly decreased as compared
with the normal controls 0.78 to 0.3540.039, 0.29+0.02 and 0.31+0.083, respecively.

4. The decrease of pulmonary surface activity in acute pulmonary edema was in proportion to the
degree of pulmonary edema regardless of their etiology.
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Fig. 1. A typical tension-area diagram of minced
lung extra2t of normal rabbit.

Table 1. Pulmonary Surface Tension and Alveolar Stability of Normal Rabbit Lung.

No B.W. L.W. L/B Expansion Surface tension(dyne/cm) S
: (kg) () index index Max Min.

1 1.7 8.5 0.5 0.88 47.0 17.3 0.92

2 1.73 7.3 0.4 0.88 43.6 23.0 0.61

3 1.67 6.1 0.3 0.84 40. 2 15.8 0.87

4 2.37 9.3 0.4 0.85 39.8 17.2 0.90

5 1.7 6.2 0.4 0.85 43.8 17.7 0.85

6 1.6 7.3 0.4 0.85 42.7 25.0 0.52

Mean+SD 7.441.15 0.4 0.8610.017 42.9+7.01 19.3+3.39  0.78+0.028

Seeee Extract Stabiliity index. B.W.: Body weight. L.W.: Lung weight.

Table 2. Pulmonary Surface Tension and Aleolar Stability in Acute Lung Edema Induced by Injection of
Lethal Dose (1ml/kg) of Epinephrine

Surface tension
B.W. L.W. L/B Jordan  Expansion (dyne/cm)

No. (kg) (g) index  degree index S
Max. Min.
7 1.4 7.3 0.5 11 0.73 3.7 23.8 0.40
2.0 17.7 0.9 N 0.79 39.7 30.1 0.28
1 1.2 11.5 1.0 v 0.73 40.2 28.7 0.34
12 1.35 9.8 0.7 v 0.71 41.2 28.7 0.36
14 1.6 7.4 0.5 v 0.71 40.3 27.9 0.36
16 1.5 6.8 0.5 I 0.77 39.8 27.8 0.35
‘Mean=SD 10.1+3.78  0.6810.204 0.74+0.03 39.441.92 27.8+1.61  0.35%0.039
§-.....Extract Stability index. B.W.: Body weight. L.W.: Lung weight.
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Table 3. Pumlonary Surface Tension and Alveolar Stability in Acute Lung Edema Induced by Injection of

6% Dextran Solution Solution 4ml/kg/min.

Surface tension

No. BW. Lw. LB Jodan Expansion dynefem) 5
Max. Man.
18 1.5 15.1 1.0 i} 1 0.66 47.0 35.0 0.29
19 1.6 93.5 1.5 i 0.58 43.0 2.5 0.28
21 1.7 19.9 1.2 v 0.73 43.5 35.1 0.21
23 1.7 23.5 1.4 i} 0.0 48.5 33.8 0.34
24 1.7 23.5 1.4 N 0.78 . 45.3 32.7 0.32
Mean+SD 21.1£3.30  1.30.17 0.71+0.01  45.5+2.07 33.8+£1.10  0.29+0.02

S------Extract .stability index.

B.W.: Body weight.

L.W.: Lung weight.

Table 4. Pulmonary Surface Tension and Alveolar Stability in Acute Lung Edema Induced by Endotracheal

Instillation of pH 1.5 HCI Solution 4ml/kg.

Surface tension

No. B.W. LW, .L/B Jordan Expansion (dyn/ecm) 3
(kg) (g) index degree index

o Max. Max.

62 1.5 13.1 0.9 v 0.75 47.5 38.5 0.21

27 1.85 10.3 0.7 N 0.77 4.2 28.5 0.48

28 1.45 15.5 1.1 I\ 0.73 45.7 33.1 0.32

29 1.55 11.9 0.8 I\ 0.75 44.6 39.8 0.37

30 1.7 12.3 0.7 N 0.72 46.3 36.8 0.23
Mean=S.D. 12.6£170 0.80£0.154 0.76+0.02  45.7*+1.19  33.5%3.70 0.31+0.083

§......Extract stability index.
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Table 5. Expansion index, Minimum Surface Tension and Stability Index of Normal and Experimental

Edematous Lung of Rabbit.

Degree of : : Min Surface Extract Stabilit
Lung Edema Expansmp index Tension dyne/cm Index y
Normal 0.86 - 19.3 0.78
Epinephrine -+ 0.74 27.8 0.35
6% Dextran H+ 0.71 33.8 0.29
Acid solution +H 0.76 33.5 0.31
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