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Changes of Activities of Rabbit Pulmonary Surfactant Incubated
at 37°C, and Effect of X-Irradiation in Vitro

Hyung Kyu Kim, M.D. and Young Eun Choo, M.D.

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

In an attempt to understand the possible effects of temperature and X-irradiation on the activities
of surfactant in rabbits, the pulmonary surfactant from the rabbit was subjected to the incubation at
37°C and X-irradiation with 900r in vitro, and activities of surfactant were measured at 10, 30, 60,
and 90 minutes,

Tension-area diagram of the lung extract was recorded automatically by the modified Langmuir-
Wilhelmy balance with a synchronized recording system designed in this Department.

A comparison was made with the normal and the following results were obtained.

1) The maximal surface tension, minimal surface tension, width of the tension-area diagram at the
surface area of 40% and stability index of the normal rabbit lung extract were 31.673. 11 dynes/cm,
8.240.56 dynes/cm, 21.4+4.40 dynes/cm and 1.1224-0.22, respectively.

2) In the 37°C incubation group, maximal surface tension was similar to the normal value, while
minimal surface tension was significantly lower and stability index was markedly higher than the
normal,

3) In the group where X-irradiation of 900r in vitro was applied, maximal surface tension did not
differ greatly with the normal or the 37°C incubation group. The minimal surface tension was
significantly lower than the normal but comparing with the 37°C incubation group, some decrease in
minimal surface tension was noted.

The width of the tension-area diagram at 409% and stability index in the irradiated group were
significantly higher than the normal but a tendency of increase was noted comparing with the 37°C

incubation group.
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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. Tension-area diagram of minced lung extracts
of normal rabbits (from mean value),

o zHel HEMR 10244 BOADEIT FA BRA
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9 EH—aBigdA £ 4 g5 A L2 hysteresis
Bigol vt

FHEER 7004 Fishtgs SAREED &
PREERD B T-AMRY REHK 4028049 5
FHE 2 BEEEE § 1504 2t o] £4
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4.40 dyne/cm o] gl 2 » stability index &= & 4 ZFof} A
REulke} zre] 1.1240.22 0] gleh.
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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 11.5 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 31.6 8.2 21.4
S.D. 3.11 0.56 4.40
S.D.: Standard deviation
105+
. 80f
° 60}
2
&
- 40k
*
20+
] i ] {
10 20 20 40

dynes/cm

Fig. 3. Tension-area diagram of minced lung extracts
of rabbit following incubation at 37°C (60
min.).
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Table 2. Surface tension of minced lung extracts of rabbit incubated at 37°C

Incubation Time
\_/—\ Control 10/ 30 60’ 90’
Surface tension(dyne/cm)
Maximum Mean 31.6 32.0 31.3 33.1 27.8
S.D. 3.11 1.78 2.13 5.36 4.34
Minimum Mean 8.2 4.3 6.3 6.9 5.3
S.D. 0.56 0.74 2.13 2.58 2.17
Width* Mean 21.4 24.0 20.8 21.8 19.5
S.D. 4.40 2.34 4.01 4.25 4.59
No. of cases 7 5 6 6 6
* Width of tension area diagram at area of 40%.
2 Scarpelli Z200] FEFET WM A9 —KIAH 100
(1) 37°C i} A incudate 5 E.
B3/ wE fimbEE 37°Cel4  incubate gk
Perho] 4] incubation 60 Zell A Q- Wi Hiie] o °°T
BHE BES fie] T-A el E¥FRS 1A 5
2@ HEdd BEAREENS ET o0 EOE ® 60
EEN-S HES Foly) I hysteresis &) - v 58-S T
2 4ok B 2% HoE ¥ HeMEIA nent PR
o} 7ro] BAFMEESI-E 37°Cell Al incubate o] HR *
ol Hste 2 2R/} dAVG D), BT 52 HA
2 Bol= (104 B 604, 90 5ol A& 27.8 dynes/cm zor
24 o359 ETH 9% B ot 2 #thE
HBMES Hobe] RERNIEHE el AR A Lokt L L L 4
) 20 30 a0

gt RAEEES BHRME 8.220.56 dynes/cm
ol H3}e] incubation 10, 30, 60 T 9044 £&
4.3+0.74, 6.3£2.13 2 5.3=+2.17 dynes/cm & 24
25 AEHA(p<0.02~0.05) ETH &8 & F
et

bl RER 402049 T-A iRl 18- HEREEL
21.444.40 dynes/cm o} trate] 10 Zefl 4] 24.022.34
dynes/cm 24 #F ¥ && vebgledt 1#e
incubation o] Fffe] @R =t FEBRF AAV
He EHF ETFEE EHAg ebiget.

Stability index (S)& HWfE 1.12:40.22¢] (b3}
incubation % EfEd] 4] =T AHEsA (0<0.05) =2
fEE vebd gt

{H] In vitro GilA] 900r X #pBB5i5t B

HEABE KR B shibEe] invitrod] A 900r ] X-
wmo REIsE 8 37°CeollA  incubate 3k Frh incubate

dynes /cm

Fig. 4. Tension-area diagram of minced lung extracts
of rabbit following X-irradiation with 900 r
in vitro (60 min.).
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Table 3. Surface tension of minced lung extracts of rabbit following X-irradiation with 900r in vitro

\ Incubation Time

. Control 10’ 30 60’ 90’
Surface tension(dyne/cm) ™

Maximum Mean 31.6 32.5 ©29.4 30.5 31.7
S.D. 3.1 3.34 2.31 2.56 2.33

Minimum Mean 8.2 5.5 4.2 3.2 3.8
S.D. 0.56 1.46 2.23 1.75 1.21

Width* Mean 21.4 24.4 23.0 24.3 29.8
S.D. 4,40 3.72 2.59 2.34 5.33

No. of cases 7 5 6 6 6

* Width of tension area diagram at area of 40%.

Table 4. Changes of stability index of minced lung extracts of rabbit following incubation at 37°C and

X-irradiation with 900r in vitro

Incubation Time
_ Control 10’ 30’ 60’ 90’
S
Incubation at 37°C Mean 1.12 1.53 1.32 1.33 1.40
S.D. 0.22 0.07 0.19 0.18 0.20
() @ 6] ® 6 6
900r X-irradiation Mean 1.12 1.40 1.51 1.63 1.57
S.D. 0.22 0.14 0.21 0.17 0.12
() @ & 6 6) ()]
Stability index: $=2(r max. —r min.)/(r max.-+r min.)
n: No. of cases
dynes /cm Max, 2.5
351 ‘[ I - T ) SO 13
B S S - w15 "5_\<n—""'_ -
30 ~ \i _______ I_\ o / i hA I
s 2% I o 037 %
a O mmem 0 X +37°
: QO——0 37 %
° dynes/cm G---0 X +37°c 30 B
“ o I £ 20 }/’f\“I::;,I
S ot — I = \1
i} 1 I } ! 1l 1 i 1
Comt 10O 30 60 90 { Min ) Cont. 10 30 60 SO ( Min, )
Fig. 5. Changes of maximal and minimal surface ten- Fig. 6. Changes of stability index and width of

sions of minced lung extracts of rabbit follow-
ing incubation at 37°C and x-irradiation with
900 r in vitro.

minced lung extracts of rabbit following
incubation at 37°C and x-irradiation with
900 r in vitro.
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