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to be increised by the bypass procedavre. It is possinle
thit plasnia conponents entering airspaces through lealiing
luir1y membranes may inhibit surfactant from proper function,
anl i1y contribute to lung collapse and edema seen in the
ARDS of any etiology.

fhe 1r1ature of the inhibition was exanined by

characterization of the inhibitor and by studying models of

protein—-surfactant interaction on the surface balance.
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lang vo>lume and was decreased to less than 1 mN/m at 407 of
total lung volume (=functional residual capacity). At 407%
of total lung volume the surface tension was stable for 10

minutes then increased steadily to 9 mN/m over 1 hour.
1.3 Alveolar and surfactant structure

The alveoli are the small air-filled sacs at which the
airways terminate. Their large surface area and thin walls
facilitate the exchange of gases from air to blood and
vice~-versa. The walls separating the alveoli contain
endothelial capillaries and basement membranes, an abbreviated
interstitium, an epithelial basement membrane and the
continuous alveolar epithelial cell layer (Figure 1-1).
Adjacent to the alveolar epithelium is the alveolar lining
layer containing surfactant.

The structure of the alveolar lining layer has been
studied using the electron microscope. The acellular
alveolar lining consists of a uniform 4.2 nm layer at the
air interface, the surface film, and a heterogeneous layer
hetween the surface film and alveolar epithelium, the
hypophase (Kikkawa, 1970). Freeze-fracture electron
microscopy has shown the surface film to be smooth and
without large, globular shadows, suggesting a phospholipid
layer with no protein (Kikkawa & Manabe, 1978). It has been
estimated that the surface film is composed of at least 907%
disaturated phosphatidylcholine, based on the behaviour of

surface films and lung compliance data (Hildebran, Goerke &
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? Modificarion of thne Yu et al (1983) protocol {or

bronchhoalveolar tLavage [ luid (34L)

All centrifugations were done at 4 degrees C

The BAL was centrifuged at 300 gav for 10O ain

(RC-3 Sorvall; Sorvall rotor HG-4L; 1685 rpn).

The supernatant from (1) was centrifuged at 8000 gav
for 6V nin (becknmnan J2-21; JA-10 rotor; 06800 rpn).
The pellet from (2) was resuspended in solution #1,
then dialysed (12,000 1V excluasion newubrane) against

H 0 for 48 "rs (5 changes 1a bath, 4 degrecs C)
2

The non-diffusable naterial was lyophilized and

stored at —-20 degrees C.
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A.6 Preparaitiosoir of suart 2t.at suspei1sions

The lyophilized pig lung surfactant had been stored at =20
degrees C. Suspearsions of 2 mg/ml of surfactant in solition
#l1 were aade for testing on the surface balance. The

lyc hilized naterial was suspended by stirring with a lass

[y}

rod, vortexing, and sonicating (3 bursts of 100 watts of 15

sec duration each; Sonifer Cell Disruptor, ULltrasonics

“e

microprobe with 13 1m horn and 3.2 mm tip). The material
was wept cod>l in an ice bath between sonications. The
suspensions of surfactant were divided into 0.5 ml aliquots

and stored in pglass vials at —20 degrees C.

34
Tests of surfactant function were made on the surface

balance using thawed aliquots of the surfactant suspensions.

All coumparative tests of surfactant function wevre perforned

using the sane batch o0of lyophilized surfactant prepared in

one processing protocol, harvest dacte 1/8.

(S}
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7 Phosphate decerminatioa by =2 nodit

of Bartlett (1959)

Materials

1. chronic acid-washed glass tubes
2. 70% perchloric acid

3. ANSA

4. nolybdate

5. antibumping grinules

lMethods

Add antibumping granules, 50 ul of

surfactant, 1 ml of perchloric acid

Boil for 10 wminuates or until clear

Add 8.0 ml i O, 0.5 ml 10lybdate, 0O
2

Vortex

Standard: 2 ml of 2 ug phosphoruas/

solarion, 1.0 ml of perchloric acic

n O, 0.5 ml molybdate, 0.5 ml ANSAa

2

Immerse standard and samples in boi

for 12 minates

Read optical density at 315 nm

Phospholipid conceirtration estinate

the phosphate concentration by 25

Linearity of the test was determine

phosphate solutions

tation Of the 1etnod
mg/ml
> ml ANSA

standard

6 wl ot

ing water bath

by aulrtiplyin,

using

standard
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1.8 3iuret protein d2terninaction after Sornall et al (1249)
ltaterials
Biuret reagent
1.5 g CuSO .51 O. Dissolve ia 500 =l L O
4 2 2
Add 6 g NaK Tartarate
Add with constant swirling, 300 nl of 10%Z NaOH
Dilute to 1 litre and store in dark bottle
5% deoxycholic acid (DOC)
standard bovines serum albumin solution (BSA) - 5 wng/ml;
crystalline BSA from Signa catalog no. A-7906,
lot 53F-0256, nb. H O content 5.6%
2
liethods
1. Size of test sample = 50 ul
2. add 0.2 wl of 5% DOC, O0.75 ml H I,
2
4.0 ml Biurel reagent
3. Vortex, and let stand for 30 wmin Yefore reading
optical density
4. Standard curve: 4.0 ml of Biuret reagent, 0.2 nl DOC,
varioils anounts of standard protein solution
0.2, 0.4, 0.6, 0.8 1.0 ml with corresponding anount oft
H O to nalkte up 5.0 ml in total
2
5. Control: 4.0 ml Biur2t reagent, 1.0 ml 1 O
2
6. Read optical density at 550 nan
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A.ll Retraztive index (RI) tibles for solations of bLovine

seran a'baimin (BSaAa) and polyethylene slveool (PLG)

Table A-1: RI wvs [LSA]

w v — O
L ]
X~ T

Table A-2:

I

w0 W

O = O~ B

w Mo =~

Table A-3:

RI vs

vs [PLG],

[LSA]ng/ul

0.96
1.90
3.85
7.70
15.40
30.890
61.60

[PLG], [BSA] =

RI [PEG]g/dl
3.2 4.5
7.5 9.0
15.0 18.9
13.9 22.5
34.6 45.0

)

ng/ml
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Table A-4: RTI vs [ PEG], [383.] = D.3 ay/us
RI [PEG]g/d1l
3.3 4.3
7.3 3.6
14.6 17.1
18.4 21 .4
34.8 42.9
Table A-5: RI vs [PEG]), [B3A] = 20.5 mg/nl
)T [PEG]g/dl
4.3 3.0
4.7 3.3
7.1 6.7
12.3 13.3
15.8 16.7
29.6 33.3
Table A-6: RI vs [PEG], [BSa] = 30.8 mg/ul
RI [PEG]g/dl
4.5 2.3
4.8 2.5
6.8 5.0
11.0 10.0
13.4 12.5
22 .7 25.0
Table A-7: RI vs [PLG]}, [BSA] = 41.1 mg/ul
I [PLG]g/41

o O W
e e o e e
~N W e~

o
—
[
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Table A-8: RL vs [5s5A], taker troar Lthe plots of
the aaita, RIL vs [PEG; for various [3SA]
At the y—intercents

RT [BSA]lng/ml
0.62 b.lh
0.37 10.3)
1.76 20.50
2.87 30.80
3.66 41.10
Table A-9: Delta ganna-min vs [PLG/PL],
san F load = 7.8 uyg PL
delta gawma-nin [PEG/PL]
(mN/m) (agl/ug)
3.4 1.3
2.3 2.6
3.5 6.4
5.3 12.8
3.4 12.8
5.8 16.0
8.0 32.1
14.9 32.1
15.8 51.3
18.4 04 .1






ethanrol was alded to 40% v:iv (7.9 ml), then the pl adjusced
to 4.8 with the acetate buffer.
The fractions were centrifuged at 10,000 gav, at

Ial

“emperature =5 degrees C, for 15 minutes (Beckman L53-50 60

>
Ti rotor, 11,800 rpm). About 10 minutes of equilibration
time elapsed from the adding of the ethanol and adjustient
of the pil to the tinme of centrifugation.

The precipitates were resuspended in 1 ml of solution #1,
then dialysed with an 8,000 !iY] menmbrane in solution #1 at 4
degrees C overnight. The nicrodialysis nethod of Lau &
Fujitaki (1981) was used. This consisted of placing the
sample in a 1.5 ml plastic "Eppendorf” centrifuge tube
covered by the dialysis nembrane which was tied in place
with a silk thread (Figure A-2). The ube was taped to the

side of a 600 ml glass beak=zr. The dialysis bath of 500 m1l

was stirred constantly by magnetic st rer.
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air

sam] e

bath

silk thread

dia sis membr 1

Figure A-2 Method for microdialysis





















