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Fig. 1 The right carotid artery and jugular vein were canulated eighteen hours before
initiation of the experiments. We injected either saline or 2 mg/kg of endotoxin at
time zero. At three hours, either 1251 labeled albumin or 123I labeled Vitamin A
binding protein (VABP) and 99mTc-DTPA were injected intravenously. 51Cr
labeled red blood cells were administered at 3 hours and 45 minutes to correct
blood contamination in the lung tissues. At sacrifice, blood and tissue samples
were taken to estimate the parameters of acute lung injury.
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Fig. 2 There was a significant increase (p<0.01) in
the concentration ratio of 125I-albumin in lung
tissue to that in plasma in the LPS treated
group as compared with saline control group.
There was a significant correlation (p<0.01)
between the concentration ratio of 125I-albumin
in lung tissue to that in plasma and the lung
wet dry weight ratio.

'21.VABP *"Tc-DTPA
(k p<0.05 i NS.

=)
= ° *
< L
=
= ° S el
o osf g -
-
3 T *
- 8 ™3 8 °
2 ® @
2

8 ° MEAN

o +SEM
o
SALINE  ENDOTOXIN SALINE  ENDOTOXIN

Fig. 3 An increase in the concentration ratio of 125]-
VABP in lung tissue to that in plasma (p<0.05)
was observed in the LPS treated group as
compared with the saline control group. There
was no difference between LPS and saline
groups in the ratio of 99mTc-DTPA.
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Fig. 4 The concentration ratio of 125I-VABP in lung tissue to that in plasma from either
the LPS or the saline group was greater than that of 125[-albumin.
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Fig. 5 (left panel) The area indicated by diagonal lines represents the accumulation of
tracer in the pulmonary interstitium, which increases as acute lung injury prog-
resses. Using the gamma-camera method, we estimated pulmonary endothelial
permeability by presuming that this accumulation had occurred. (right panel)
This represents changes in the tracer concentration in each compartment (pul-
monary blood and interstitium). We calculated the percent equilibration at time
one hour as a parameter of leakiness of the tracers. The 9 equilibration for
125[-VABP is greater than that for 125[-albumin in both the LPS and the saline
groups, indicating that the pulmonary capillary endothelium is more permeable
to VABP that to albumin.
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Summary

Usefulness of Vitamin A Binding Protein as a Marker
for Capillary Endothelial Permeability

Akitoshi IsHizAKA*, Yukio SuzUKI*, Minoru KANAZAWA¥,
Atsushi KuBo** and Takeo KAWASHIRO*

* Department of Medicine, ** Department of Radiology,
School of Medicine, Keio University, Tokyo, Japan

We performed a preliminary study to assess the
usefulness of Vitamin A binding protein (VABP)
as a gamma-camera marker for capillary endo-
thelial permeability. We used a guinea pig model
of endotoxin (LPS) induced acute lung injury. We
calculated the concentration ratio of either 125]-
albumin or 125I-VABP in lung tissue to that in
plasma (tissue plasma ratio; T/P) as a parameter
of capillary endothelial permeability. 99mTc-
diethylene triamine pentaacetic acid (DTPA) was
used as a marker for pulmonary interstitial volume.
We estimated wet to dry lung weight ratio as a

parameter of lung water accumulation (W/D). LPS
increased the T/P of 125[-albumin and W/D, sug-
gesting the development of permeability edema.
The T/P for 125]-VABP was also increased, indicat-
ing that 125-VABP can be used to detect elevated
capillary endothelial permeability. In both groups,
LPS and saline, the T/P was higher for 125]-VABP
than for 125I-albumin. These data suggest that the
pulmonary capillary endothelium is more perme-
able to VABP than albumin.

Key words: Capillary permeability, Vitamin A
binding protein.
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