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Different types of surfactant, either synthetic or derived
from mammalian lungs, are currently utilized with excel-
lent results in the treatment of immature infants affected
by the respiratory distress syndrome (RDS) [1–3]. Exoge-
nous surfactants have also been used to treat other lung
disorders such as RDS in mature newborns and adult pati-
ents, the meconium aspiration syndrome and pneumonia
[4–9]. Apart from its ability to lower surface tension, sur-
factant can also be used as a spreading agent [10–13].

Experiments performed by administering trace amounts
of natural surfactant into the trachea indicate that soon
after administration components of surfactant (both lipids
and proteins) are taken up by alveolar type II cells, associ-
ated with the lamellar bodies and resecreted, while part of
the material escapes recycling and is removed from the
system [14–16]. Thus far, however, the mechanism that
directs used components of surfactant towards reutiliza-
tion or catabolism is poorly understood.

In previous studies it was found that labelled Surfactant
TA (a surfactant derived from bovine lungs), administered
into the trachea of premature and adult rabbits: 1) associ-
ates with the endogenous pools of surfactant soon after
instillation; 2) remains in the lung for a long time; 3) does
not change the endogenous synthesis of phosphatidylcho-

line or its secretion, even when administered as a treat-
ment dose; and 4) does not accumulate within alveolar
macrophages [17–20]. These studies suggested that exog-
enous surfactant could be recycled and indicated that mac-
rophages play a minor role in surfactant catabolism.

This view needs to be revised, since subsequent studies
on the clearance of a nonmetabolizable analogue of dipa-
lmitoylphosphatidylcholine (DPPC) [21] and calculations
presented by WRIGHT and YOUMANS [22] suggest that alveolar
macrophages could degrade important amounts of sur-
factant. Furthermore, it has been found that mice made
deficient of the granulocyte macrophage colony-stimulat-
ing factor (GM-CSF) display a marked accumulation of
surfactant in the airways [23, 24].

This paper reports studies on the removal from the
airways of Curosurf®, a surfactant derived from porcine
lungs, which has proved highly efficient in lowering sur-
face tension in vitro, in preventing the development of
RDS in animal models of lung immaturity and in the treat-
ment of RDS in premature babies [3].

The aim was to describe the removal of pharmacologi-
cal amounts of Curosurf administered by tracheal instilla-
tion to newborn and adult rabbits and to study the role of
alveolar macrophages in the process of removal. Since
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ABSTRACT: This paper examines the removal from the airways of Curosurf®, a
commercial surfactant derived from porcine lungs, administered at pharmacological
concentrations to newborn or adult animals.

Curosurf was labelled by the addition of radioactive dipalmitoyl phosphatidylcho-
line (DPPC) and administered intratracheally to newborn and adult rabbits at a dose
of 200 mg·kg-1 body weight. The disappearance of DPPC from the airways and its
appearance in alveolar macrophages, lung parenchyma, lamellar bodies, serum, liver,
kidneys and brain was then studied for 24–48 h. The in vitro degradation of Curosurf
DPPC by alveolar macrophages was also studied.

During the first 3 h after instillation, large amounts of Curosurf left the airways
and became associated with tissue, indicating that it mixed rapidly with the endog-
enous pools of surfactant. A fraction of administered DPPC became associated with
the lamellar bodies, suggesting that Curosurf can be recycled. Curosurf administra-
tion did not stop the secretion of endogenous surfactant. Very little intact radioactive
DPPC could be recovered at any time in alveolar macrophages, however, macro-
phages have the ability, in vitro, to degrade Curosurf. Newborn rabbits lose Curosurf
from the lungs at a slower rate than adult rabbits. One and two days after instillation,
organic extracts from the liver, kidney, brain and serum contained small but measur-
able amounts of radioactivity.

These results indicate that Curosurf rapidly enters the pathways of surfactant
metabolism and that alveolar macrophages may play an important role in the catabo-
lism of Curosurf.
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DPPC associated with macrophages recovered by lung
lavage may represent lipid aggregates adhering to the cell
surface [25] and cannot be expected to reflect the rate of
degradation, the ability of alveolar macrophages to de-
grade Curosurf DPPC was studied in vitro.

Materials and methods

Preparation of labelled Curosurf

Labelled Curosurf was prepared by Chiesi Farmaceutici
(Parma, Italy) by mixing radioactive DPPC with extracts
of pig surfactant. The mixture was then dried, suspended
in saline and sonicated.

For in vivo studies Curosurf was labelled with 1-3-phos-
phatidyl[N-methyl-14C]choline,1,2-dipalmitoyl ([14C]DPPC)
(Amersham, Bucks, UK; specific activity 56 mCi·mmol-1).
The final suspension in saline (80 mg·mL-1) contained
either 0.04 or 0.4 µCi·µmol-1. Labelled Curosurf was test-
ed for surface activity both by the pulsating bubble met-
hod [26] and by proving its ability to rescue mechanically
ventilated immature rabbits [27].

For in vitro studies Curosurf was labelled with 1-3- phos-
phatidyl[N-methyl-3H]choline,1,2-dipalmitoyl ([3H] DPPC)
(DuPont NEN, Boston, MA, USA; specific activity 40
Ci·mmol-1). The final suspension in saline (80 mg·mL-1)
contained 0.4 µCi·µmol-1 DPPC. The purity of the lab-
elled DPPCs was tested before use by thin-layer chroma-
tography [28].

Curosurf clearance studies in adult rabbits

Female rabbits (body weight 1.7±0.1 kg) (mean±SE) were
anaesthesized with a 10 mg bolus of sodium thiopental
i.v., followed by the infusion of sufficient thiopental solu-
tion (5 mg·mL-1) to abolish the corneal reflex. After local
anaesthesia with 2% lidocaine, the trachea was ex-posed
and an 18G needle was inserted immediately below the
cricoid cartilage. A small catheter was then introduced
through the needle and advanced so that the tip was loca-
ted 2 cm above the carina. Curosurf (200 mg·kg-1, 0.04
µCi·µmol-1 DPPC) was then instilled while the thorax, pre-
viously compressed, was expanded. The catheter was
removed and the rabbit, lifted in an upside-down position,
was stimulated to breathe. No loss of material was detect-
ed either through the trachea or from the upper airways.
The small incision was then sutured and the animal was
placed in a warm cage and left to recover. The average
duration of the procedure was 10 min. 

Rabbits were divided into groups of four. One group
was killed immediately with an excess of thiopental i.v.,
whereas the other groups were killed after 1, 3, 8 and 24 h.
The trachea was then cannulated and lung lavage was per-
formed with 0.9% saline at room temperature. The lungs
were visually filled and the saline was washed in and out
of the lungs three times and recovered. This washing pro-
cedure was repeated four more times for each animal and
the five washes were pooled and brought to a volume of
400 mL with saline [17]. More than 95% of instilled fluid
was usually recovered. The lavaged lungs were minced and
homogenized at 4°C in saline. To isolate alveolar macro-

phages, 30 mL of lavage fluid was centrifuged at 1000 g
for 20 min over a cushion of 0.7 M sucrose in saline. The
pellet, containing over 90% alveolar macrophages, was
suspended in 2 mL saline. Samples were stored at -20°C
until used for analysis. 

Cells on the lavage fluid were counted after staining with
crystal violet, proteins were measured using bovine albu-
min as the standard [29], lactate dehydrogenase (LDH)
activity was measured using a commercial kit (Boehringer
Mannheim, Germany) and lipid phosphorus was meas-
ured using the Bartlett procedure [30] after extraction
according to BLIGH and DYER [31]. From aliquots of Bligh
and Dyer extracts, DPPC was isolated using the method of
MASON et al. [32]. Part of the DPPC was then used for assay
of phosphorus and part for radioactivity counting. Radio-
activity was measured using a dioxane-based scintillant
and quenching was estimated with the channels ratio,
using a set of quenched standards generated in our labora-
tory. DPPC was also isolated from lung homogenate and
from alveolar macrophages and the associated radioactiv-
ity was estimated. In all experiments the recovery of
administered Curosurf was expressed as a percentage of
the radioactivity present in lavage fluid plus lung homoge-
nate at time zero.

Curosurf clearance studies in 3-day-old rabbits

To investigate the clearance from the lungs, 30 rabbits
received, into the trachea, Curosurf with a specific activity
of 0.04 µCi·µmol-1 DPPC and a concentration of 80 mg
phospholipids·mL-1. To detect radioactivity in organs other
than the lungs, 18 rabbits received Curosurf with a spe-
cific activity of 0.4 µCi·µmol-1 DPPC and a concentration
of 80 mg phospholipids·mL-1. Each rabbit received 200
mg surfactant·kg-1. The body weight was 101±4 g.

To administer Curosurf the trachea was exposed under
local anaesthesia with 2% lidocaine and Curosurf was in-
stilled through a bent 25G needle inserted just below the
cricoid cartilage. During the injection the trachea proxi-
mal to the injection point was gently compressed and the
chest, previously compressed, was released. After the in-
jection the animal was rapidly tilted to an upside-down
position and allowed to breathe spontaneously. The small
incision was closed with a suture. Two rabbits that had a
clear loss of material immediately after administration
were discarded prospectively.

Animals used in the study of lung clearance mecha-
nisms were killed in groups of five after 0, 1, 3, 8 and 24
h. The trachea was then cannulated and the lungs were
lavaged, using 4–5 mL of 0.9% saline infused to distend
the lungs fully and withdrawn repetitively three times.
This procedure was repeated with four more saline vol-
umes and the five washes were pooled and brought to 25
mL with saline [19]. Usually, 92±4% (±SD) of the instilled
fluid was recovered. No rabbit had to be discarded for
fluid leaks or because the lavage fluid was macroscopi-
cally contaminated with blood. An aliquot of the lavage
fluid was used for the isolation of macrophages. Lavage
fluid, lung homogenate and alveolar macrophages were
treated exactly as described for adult animals. Animals
used in the study of the distribution of Curosurf compo-
nents outside the lung were killed in groups of six after 0,
24 and 48 h, blood was collected and lungs, liver, kidneys
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and brain were homogenized. Serum and homogenates
were then extracted according to BLIGH and DYER [31] and
the radioactivity of the organic phase was measured. To
calculate the volume of total serum the haematocrit was
measured and a blood volume of 80 mL·kg-1 was assum-
ed.

Association of Curosurf with lamellar bodies

To study the association of Curosurf with lamellar bod-
ies, labelled Curosurf (200 mg·kg-1, specific activity 0.04
µCi·µmol-1 DPPC) was instilled into the trachea of sixteen
3-day-old rabbits. They were killed in groups of four after
3, 12, 24 and 48 h, lamellar bodies were isolated (density
1.04–1.08 g·mL-1) [33] and the radioactivity associated
with lamellar body DPPC was then measured.

Degradation of Curosurf by alveolar macrophages

Alveolar macrophages were obtained by centrifugation
of lung lavage fluid collected from 1 kg rabbits exactly
as described by PISON et al. [34]. The macrophage pellet,
containing >90% macrophages (viability >95%), was
washed two times with Dulbecco's modified Eagle
medium (DMEM, Gibco, Paisley, UK) containing 2 mM
glutamine, 3 g glucose and 3.7 g Na2HCO3  per litre and
was brought to a concentration of 250,000 cells·mL-1.
Aliquots (2 mL) of this suspension were then applied to
three wells of 6-well Falcon plates and the cells were
allowed to adhere to plastics for 3 h at 37°C in an atmos-
phere of 5% CO2. The remaining three wells were used to
measure the spontaneous degradation of substrate (blank
wells). After 3 h wells containing adhering macrophages
and blank wells were added with 2 mL of DMEM con-
taining 10% lipoprotein-poor foetal calf serum, 5,000 U·
mL-1 penicillin, 5,000 µg·mL-1 streptomycin and 0.1–32
mg labelled Curosurf and incubated at 37°C for 1–16 h.
At the end the content of the wells was recovered using a
cell scraper, homogenized at 4°C and extracted according
to BLIGH and DYER [31] in the presence of 0.2 mg rabbit sur-
factant (carrier). 

The degradation of Curosurf by alveolar macrophages
was estimated by measuring the generation of radioactive
products partitioning in the water/methanol phase during
the extraction. Since, under the conditions chosen, macro-
phages degrade less than 1% of substrate, the water/meth-
anol phase was washed with 3 mL synthetic chloroform
phase before counting. The radioactivity of 1 mL of the
water/methanol phase was then counted in the presence of
10 mL of Hyonic fluor (Packard, Groningen, The Nether-
lands). To calculate the degradation of DPPC by macro-
phages the spontaneous degradation of labelled DPPC was
subtracted. The assays were done in duplicate or triplicate
and the results are expressed as ng DPPC degraded·10-6

cells·h-1.

Data presentation

Data are expressed as mean±SE. Differences between
groups were tested by analysis of variance (ANOVA) and
significance was assessed by the Scheffé procedure. The
level of significance accepted was 5%.

Results

Adult animals

In rabbits killed immediately after tracheal instillation,
100±1% of administered Curosurf was recovered, 85% of
which was associated with the lavage fluid and 15% with
lung homogenate (fig. 1). During the first 3 h, in spite of
a negligible loss from the lungs, there was a dramatic
change in the distribution of label between lavage fluid
and lung parenchyma, with most of the label becoming
associated with the parenchyma. After the 3 h, however,
the label left the airways and parenchyma at a comparable
speed. From the regression line drawn through the total
lung recovery of labelled DPPC it appears that the average
loss was 1.9%·h-1 (r=0.92, p<0.001), corresponding to a
half-life of ~26 h.

During the day that followed instillation radioactivity
associated with the cells of lavage was never greater than
3% of the administered dose and there was no discernible
pattern of change with time (fig. 1).

The alveolar pool of DPPC, which was greatly increas-
ed by Curosurf administration, decreased over time but,
after 24 h, was still greater than normal (fig. 2). The spe-
cific activity of lavage DPPC also decreased over time
(fig. 2), indicating that unlabelled DPPC continued to be
secreted into the alveoli. The specific activity of alveolar
DPPC would have remained constant if administered
Curosurf had stopped the secretion of endogenous (unla-
belled) surfactant.

The number of cells recovered by lavage did not change
significantly during the experiment and the specific acti-
vity of cell DPPC was at all times similar to that of lavage
DPPC (data not shown). In lung lavage fluid the protein
concentration remained within normal limits and LDH
activity was always at the lower limit of detection.

Three-day-old rabbits

In rabbits killed immediately after instillation, 96±1% of
administered Curosurf was recovered, 76% of which was
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Fig. 1.  –  Percentage recovery of [3H]dipalmitoylphosphatidylcholine
(DPPC) from total lung (❍), alveolar washes (∆), lung homogenate (❏)
and alveolar macrophages (   ) after tracheal administration of labelled
Curosurf to adult rabbits (200 mg·kg-1, 0.04 µCi·µmol-1 DPPC). Values
are mean±SEM for four rabbits per time point.
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associated with lavage fluid and 24% with lung paren-
chyma (fig. 3).

As observed in adult animals, during the first 3 h there
was an abrupt change in the distribution of label between
lavage fluid and lung homogenate, with a significant am-
ount of label becoming associated with the homogenate
(fig. 3).

In newborn rabbits the clearance of Curosurf from the
lungs was slower than in adult animals. At 24 h newborns
retained 79±2% of administered Curosurf, while adult
rabbits retained 56±5%. Furthermore, in newborns the loss
of DPPC from the lung was 0.7%·h-1 (r=0.66, p<0.001,
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Fig. 2.  –  a) Lavage [3H]dipalmitoylphosphatidylcholine (DPPC) yield
and b) specific activity after tracheal administration of labelled Curosurf
to adult rabbits. Values are mean±SEM. The shaded area represents
mean± 2SD of DPPC alveolar pool in 10 adult rabbits of comparable
body weight. dpm: disintegrations per minute. *: smaller than at time 0
(p<0.05 by analysis of variance).
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Fig. 3.  –  Percentage recovery of [3H]dipalmitoylphosphatidylcholine
(DPPC) from total lung (❍), alveolar washes (∆), lung homogenate (❏)
and alveolar macrophages (  ) after tracheal administration of labelled
Curosurf to 3-day-old rabbits (200 mg·kg-1, 0.04 µCi·µmol-1 DPPC).
Values are mean±SEM for five or six rabbits per time point.
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Fig. 4.  –  a) Lavage [3H]dipalmitoylphosphatidylcholine (DPPC) yield
and b) specific activity after tracheal administration of labelled Curosurf
to 3-day-old rabbits. Values are mean±SEM. The shaded area represents
mean±2SD of DPPC alveolar pool in 10 3-day-old rabbits. dpm: disinte-
grations per minute. *: smaller than at time 0 (p<0.05 by analysis of var-
iance).
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Fig. 5.  –  Association of Curosurf [3H]dipalmitoylphosphatidylcholine
(DPPC) with lamellar bodies. Three-day-old rabbits received labelled
Curosurf (200 mg·kg-1, 0.04 µCi·µmol-1 DPPC) into the trachea and
radioactive DPPC associated with the lamellar bodies was measured
after 3–48 h. Data are presented as a percentage instilled radioactive
DPPC. r=0.63, p<0.01.
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half-life 75 h), a value significantly smaller than in adult
rabbits (p<0.001). Finally, in newborn rabbits the alveolar

 pool of DPPC, greatly increased by Curosurf administra-
tion, decreased modestly over time in comparison with
adult rabbits (fig. 4). It was also noticed that in newborn
rabbits the specific activity of lavage DPPC changed less
than in adult rabbits, suggesting that in newborns adminis-
tered Curosurf was either turned over at a lower speed or
recycled with a greater efficiency than in adults (compare
figs. 2 and 4). Instilled Curosurf can be recycled, as indi-
cated by the finding that radioactive DPPC associated
with the lamellar bodies increased with time after instilla-

tion (fig. 5). At any time the lamellar bodies contained a
small fraction of instilled Curosurf, but the extent of re-
covery of these organelles under the present experimental
conditions is unknown.

The number of cells recovered by lavage remained con-
stant and the radioactive DPPC associated with them did
not change over time, always being <0.5% of the dose
(fig. 3). The specific activity of macrophage DPPC was at
all times similar to that of lavage DPPC (data not shown).
Protein concentration and LDH activity measured in lav-
age fluid remained within normal limits during the experi-
ment.

After tracheal instillation of Curosurf small, but meas-
urable amounts of radioactivity could be detected outside
the lungs (table 1). In all organs examined the lipid frac-
tion contained, at maximum, 0.6% of the radioactivity
present in the lungs at time zero. 

Studies in vitro

Alveolar macrophages obtained from adult rabbits were
able to degrade Curosurf DPPC in a time- and concentra-
tion-dependent manner (fig. 6). From the generation of
water-soluble byproducts, in the presence of 50 µg Curo-
surf·mL-1, we estimate that alveolar macrophages can de-
grade Curosurf DPPC at a rate of 153±34 ng DPPC·h-1 10-6

cells (n=4). 

Discussion

In this study 200 mg Curosurf·kg-1 was administered
through the trachea, with very small losses. This dose ex-
ceeds several times the alveolar pool of surfactant (figs. 2
and 4) and is justified on clinical grounds by the need to
provide an excess of surfactant to surfactant-deficient
patients, by the desire to overcome surfactant inhibitors or
as a means to deliver drugs or genes to the terminal air-
ways.

As found in other studies, 15–25% of administered
Curosurf became associated to the lung immediately after
instillation and could not be recovered by lavage [18].
This phenomenon remains to be explained and possibly
reflects a specific interaction between surfactant compo-
nents and lung cells, since it is not observed when lipo-
somes made of pure surfactant lipids are administered
through the airways [18]. 

After 3 h the label was lost from lavage fluid and
homogenate at a much slower rate than during the first 3
h. This behaviour suggests that Curosurf rapidly enters
the pathways by which surfactant is transported from the
alveolar spaces to lung tissue. Curosurf did not stop the
synthesis of endogenous (unlabelled) phosphatidylcholine
and its secretion in the alveoli, since the specific activity
of alveolar DPPC decreased over time. This finding is in
agreement with data obtained with Surfactant TA in adult
rabbits [20] and conforms to the results of a very recent
experiment by BOURBON et al. [35] who showed that both
surfactant phospholipids and Curosurf enhance the rate of
phosphatidylcholine synthesis by isolated type II cells.

Curosurf DPPC enters the lamellar body compartment
and thus appears to be recycled. The present data do not
allow the extent of recycling to be estimated precisely, but
it could have been important. Considering adult rabbits

Table 1.  –  Distribution of radioactive lipids after tracheal
administration of labelled Curosurf to 3-day-old rabbits

Time  
h

Lungs Liver Kidneys Brain Serum

0
24
48

100±3
94±4
74±5

0.0±0.0
0.3±0.1
0.5±0.1

0.0±0.0
0.3±0.0
0.5±0.1

0.0±0.0
0.2±0.0
0.5±0.1

        tr
0.2±0.0
0.3±0.0

Values are shown as mean±SEM for five or six rabbits per time
point. Values are the percentage of instilled radioactivity. tr:
traces.
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Fig. 6.  –  Degradation of [3H]dipalmitoylphosphatidylcholine (DPPC)
in Curosurf by alveolar macrophages. Rabbit alveolar macrophages
(2.5×105 cells·well-1) were incubated from a) 0–16 h at 37°C in the
presence of 50 µg Curosurf·mL-1 or b) 16 h in the presence of increas-
ing concentrations of Curosurf. Data are representative of three experi-
ments. Assays were carried out in duplicate. Curves were drawn by
polynomial regression.
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and assuming the amount of labelled DPPC present in the
alveoli at time 0 to be 100%, one can see that alveolar-
labelled DPPC dropped at a fast rate during the first 3 h,
and at a slower rate thereafter. From the drop in radioac-
tivity measured between 3 and 24 h, taking into account
the dilution of Curosurf DPPC by endogenous DPPC that
continued to be secreted in the alveoli, the rate constant of
disappearance of DPPC from the alveoli from 3 to 24 h
was calculated to be 5.1%·h-1. This value contrasts sharply
with the loss of labelled DPPC from the alveoli measured
during the first hour (-22.6±6.1%), indicating that a large
fraction of the material taken up by the lung tissue must
have been recycled to the alveoli. From inspection of the
data this conclusion also seems to be valid for newborn
rabbits. This reasoning, however, can be applied only if
administered Curosurf is cleared exclusively by mec-
hanisms utilized in surfactant turnover. For example, this
interpretation is not valid if the rapid initial loss from the
alveoli is due to the filling of tissue pools not involved in
the turnover of ordinary surfactant.

Adult rabbits appear to clear Curosurf from the lung at
a faster rate than newborns. The reason for this age-related
discrepancy is unclear. It could be due to differences in the
rate of turnover in the alveoli or removal from the lungs,
to a difference in the efficiency of recycling (as indicated
by this study and previous experiments) or a combination
of these mechanisms. On the whole, the kinetic behaviour
of Curosurf DPPC, which is characterized by rapid turn-
over in the alveoli, recycling between alveoli and paren-
chyma and slow removal from the lung, is similar to that
of DPPC present in natural surfactant [17, 19].

The site of the terminal catabolism of Curosurf remains
to be precisely defined; however, the evidence presented
in this paper suggests that alveolar macrophages do not
behave as idle bystanders, but may play an important role
in the clearance of Curosurf. In vivo alveolar macrophages
contained at any time a small fraction of administered
DPPC, but were able in vitro to degrade it. In vitro the rate
of degradation was dependent on both time and concentra-
tion and it was not possible to saturate the degradative sys-
tem with concentrations close to those expected in the
airways after administration of Curosurf. In the presence
of 50 µg Curosurf·mL-1, macrophages were able to deg-
rade 153±34 ng DPPC·10-6 cells·h-1. This estimate is com-
parable to the value (270 ng DPPC degraded·10-6 cells·h-1)
obtained by WRIGHT and YOUMANS [22] by exposing rat alveo-
lar macrophages to liposomes (80 µg phospholipids·mL-1)
containing DPPC labelled on the palmitic acid in position
2. Considering that the concentration of phospholipids in
the alveolar spaces was very high after Curosurf adminis-
tration (possibly tens of milligrams·mL-1 at the start of the
experiment) and that adult rabbits had 49±7×106 cells in
lavage, it was calculated that alveolar macrophages could
have degraded a significant fraction of administered Curo-
surf. For example, if the concentration of Curosurf in the
alveolar spaces were 10 mg phospholipids·mL-1, the deg-
radation would have been 153 ng DPPC × (10/0.05) × 49
× 24 = 36 mg DPPC·day-1. This value re-presents an
important fraction of Curosurf lost from the lungs of adult
rabbits in 24 h (162 mg) and indicates that alveolar macro-
phages may represent a major pathway of removal of
Curosurf. The ability to take up Curosurf could make
alveolar macrophages a target for the tracheal ad-ministra-

tion of Curosurf associated with drugs active ag-ainst
intracellular infectious agents.

One and two days after instillation, organic extracts
from liver, kidney, brain and serum contained small but
measurable amounts of radioactivity, indicating that, after
use in the lung, Curosurf components are utilized by other
organs.

On the basis of protein concentration and LDH activity
in lavage fluid it appears that the animals tolerated Curo-
surf administration very well. The fact that the endog-
enous secretion of surfactant did not stop after Curosurf
administration may also suggest that Curosurf did not in-
terrupt vital aspects of lung surfactant metabolism.

To summarize, after tracheal administration Curosurf
rapidly enters the pathways of surfactant metabolism and
stays in the lung for a long time. After degradation,
Curosurf byproducts are utilized by other body organs.
Alveolar macrophages may play an important role in the
catabolism of Curosurf.
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