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The origin of platelet-activating factor (PAF) in the 
urine remains ill defined. The present study documents 
that r3H]PAF (3.5 &i) injected into the renal artery of 
isolated control rat kidney preparations perfused at 
constant pressure with a cell-free medium containing 
1% bovine serum albumin (BSA) was excreted in neg- 
ligible amounts (0.034%) in the urine, whereas 6% was 
retained by the kidney. When kidneys were perfused 
with a BSA-free medium, 0.029 and 71% of the total 
radioactivity added to the perfusate was recovered in 
the urine and in the renal tissue, respectively. [3H]PAF 
urine excretion in proteinuric kidneys from adriamy- 
&-treated rats was still negligible (0.015%). Analysis 
of the renal tissue-retained radioactivity in control and 
proteinuric kidneys perfused with 1% BSA indicated 
metabolism into long chain acyl-sn-glycero-3-phos- 
phorylcholine species, lyso-PAF, glycerols, and intact 
PAF. Thin layer chromatography analysis of [3H]glyc- 
erol fraction in these renal extracts showed two major 
components comigrating with 1-0-alkylglycerol and 
1-0-alkyl-a-fatty acylglycerol. Isolated proximal tu- 
bules, but not glomeruli from nephrotic rats exposed 
to increasing concentrations of BSA (O-4%), had a 
higher PAF uptake than control tubules for BSA con- 
centrations ranging from 0 to 0.1%. 

Our findings in the isolated perfused kidneys indi- 
cate that, in normal conditions, circulating PAF is 
excreted in the urine in negligible amounts and that 
the altered glomerular permeability to proteins does 
not affect this excretion rate. Moreover, analysis of 
renal tissue radioactivity documented that the renal 
metabolism of PAF is comparable in control and ne- 
phrotic kidneys. 

Platelet-activating factor (PAF),’ or 1-0-alkyl-2-acetyl- 
GPC, is an unique phospholipid with a broad range of biolog- 
ical activities that may be relevant in the development of 
inflammatory reactions (1, 2). In addition to its proaggrega- 
tory and proinflammatory activities, PAF has been suspected 
to play an important role in glomerulonephritis, favoring the 
process of immune complex formation in glomeruli (3) and 

* The costs of publication of this article were defrayed in part by 
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marked “advertisement” in accordance with 18 U.S.C. Section 1734 
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’ The abbreviations used are: PAF, platelet-activating factor; GPC, 
sn-glycero-3-phosphorylcholine; PC, phosphatidylcholine; LPC, ly- 
sophosphatidylcholine; PE, phosphatidylethanolamine; LPE, lyso- 
phosphatidylethanolamine; PS, phosphatidylserine; LPS, lysophos- 
phatidylserine; PI, phosphatidylinositol; SPH, sphingomyelin; 
HPLC, high performance liquid chromatography; BSA, bovine serum 
albumin; ADR, adriamycin. 

possibly participating in the development of proteinuria (4, 
5). 

Urine collected from experimental animals and humans 
under physiological conditions contains a measurable amount 
of PAF (6, 7). Evidence is now available indicating that the 
urinary excretion of PAF is increased in experimental* and 
human lupus nephritis (6) during the acute phase of the 
disease concomitant with accumulation of platelets and pol- 
ymorphonuclear cells in the glomerular capillary lumens. 

However, the source of PAF detected in the urine remains 
ill defined. Theoretically, urinary PAF could originate from 
the systemic circulation after activation of circulating cells or 
from the resident kidney cells. In this context, it has been 
reported that isolated perfused rat kidneys challenged with 
ionophore A23187 release PAF in the venous effluent, sug- 
gesting that kidney possesses the enzymatic machinery to 
synthesize PAF (8). This possibility is further supported by 
the observation that isolated glomeruli, as well as mesangial 
cells in culture, generate PAF in response to appropriate 
stimuli (9-11). 

Since PAF has a high affinity to plasma proteins, particu- 
larly albumin (12,13), one would expect that, in renal diseases 
characterized by massive proteinuria, the increased urinary 
excretion of PAF could be the result of an elevated protein 
flux through the glomerular capillary wall. Alternatively, in 
this condition, the exaggerated PAF urinary excretion might 
reflect an increased renal synthesis of the phospholipid. 

The present study was designed to investigate (a) whether 
exogenous PAF injected into the renal artery can be recovered 
in the urine, (b) whether increased protein flux through the 
glomerular capillary barrier is associated with enhanced ex- 
cretion of exogenous PAF, and (c) whether the uptake and 
the metabolic fate of PAF are comparable in control and 
nephrotic kidneys. 

These issues have been addressed in isolated perfused rat 
kidney preparation. 

MATERIALS AND METHODS3 

RESULTS 

r3H]Ether Lipid Distribution in Isolated Perfused Rat Kid- 
ney-Fig. 1 depicts the time course of radioactivity recovery 
in venous effluent following the addition of [3H]PAF to the 
perfusion medium. In all three groups of isolated kidney 

*M. Morigi, D. Macconi, E. Riccardi, P. Boccardo, P. Zilio, T. 
Bertani, and G. Remuzzi, J. Pharmacol. Exp. Ther., submitted for 
publication. 

3 The “Materials and Methods” are presented in miniprint at the 
end of this paper. Miniprint is easily read with the aid of a standard 
magnifying glass, Full size photocopies are included in the microfilm 
edition of the Journal that is available from Waverly Press. 
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BSA (Table I). However, since in proteinuric kidneys the 
urine output was markedly reduced (ADR kidneys, 36.93 -t- 
11.6; control (1% BSA), 107.36 f 15.43; control (no BSA), 
148.1 f 39.2 pl/min), the radioactivity recovered in the urine, 
when factored per milliliter of urine, was comparable to that 
estimated in control kidneys perfused with 1% BSA (ADR 
kidneys, 0.0058 & 0.0003%; control (1% BSA), 0.0045 f 
O.OOl%), but significantly (p < 0.01) higher than in control 
kidneys perfused with BSA-free medium (0.0029 -+ 0.0003%). 
The amount of radiolabel that appeared in the proteinuric 
kidney homogenate, by the end of the study, was numerically 
higher than that in control kidneys perfused with 1% BSA, 
but the difference did not reach statistical significance (Table 
I). 

FIG. 1. Time course for radioactivity recovery in venous 
effluent following [3H]PAF injection into the renal artery of 
isolated control kidneys perfused with or without 1% BSA 
and proteinuric kidneys. Values are means of three experiments 
+ S.D. 

TABLE I 

[“HIether lipid distribution (%) in isolated rat kidney perfused with 
13H]PAF 

Values are means ? S.D. (n = 3). Entries represent the percentage 
of total iniected radioactivitv. 

Control (1% BSA) Control (no BSA) ADR (1% BSA) 

% % % 
Venous effluent 83.6 + 1.42 11.85 rt 2.65” 85.33 -+ 5.97 
Urine 0.034 + 0.01 0.029 5 0.005 0.015 * 0.005* 
Kidnev 5.62 + 1.2 71.4 + 7.92” 7.89 + 0.5 

“p < 0.01 uersus control (1% BSA) and ADR (1% BSA). 
bp < 0.05 uersu.s control (1% BSA) and control (no BSA). 

preparations, the amount of tritium in the recirculating per- 
fusate decreased during the perfusion, with minimum values 
obtained lo-20 min after exposure of kidneys to [3H]PAF. 
Thereafter, the percentage of radioactivity residual in the 
perfusate remained quite constant until the end of the exper- 
iment. 

Characterization of Venous Effluent and Renal Tissue-re- 
tained PH]PAF Metabolites-Fig. 2 shows a representative 
fractionation of radiolabeled phospholipid extract from ve- 
nous effluent obtained at the end of the experiment in control 
isolated kidneys perfused with 1% BSA. HPLC analysis 
yielded a radiochromatogram containing two peaks. The larg- 
est peak, approximately 85-90% of total radiolabel, had the 
same retention time as authentic [3H]PAF. The minor peak 
corresponded to 5% of total recovered radioactivity and co- 
migrated with [3H]lyso-PAF. Virtually identical results were 
obtained for the distribution of venous effluent phospholipid 
radioactivity from proteinuric kidneys, with two peaks of [3H] 
PAF (90%) and [3H]lyso-PAF (4%), respectively. Despite 
being qualitatively similar, the radiochromatogram obtained 
from HPLC analysis of the venous effluent phospholipid 
extract from control kidneys perfused with BSA-free medium 
showed a higher percentage of [3H]lyso-PAF (about 30%) 
than in control kidney perfused with 1% BSA and proteinuric 
kidneys. The remaining unmetabolized [3H]PAF averaged 
60%. 

As shown in Table I, in the control isolated kidney perfused 
with 1% BSA, when 13H]PAF was added to the perfusion 
medium, the extractable radiolabel could be recovered at the 
end of the perfusion with an 89% yield of administered dose 
from venous effluent, urine, and tissue extract. The remainder 
of the radioactivity appeared to remain absorbed to the tubing 
of the perfusion apparatus. After 70 min of perfusion, 84% of 
the radiolabel was recovered in the venous effluent, whereas 
a negligible amount of radioactivity was found in the urine. 
Another 6% of the added radioactivity was recovered in the 
extract of the kidney homogenate. When isolated kidneys 
were perfused with a BSA-free medium, a significantly (p < 
0.01) lower amount of extractable radioactivity was observed 
in the venous effluent (Table I). However, the amount of 
radiolabel that appeared in the urine during the 70-min time 
course averaged only 0.029% of the [3H]PAF added to the 
perfusate, a value comparable to that reported for kidneys 
perfused with 1% BSA. The radiolabel component was great- 
est in the kidney homogenate with a value of 71% yield of the 
administered dose (Table I). Isolated kidneys from ADR- 
treated rats perfused with 1% BSA medium were markedly 
proteinuric. Values of urinary protein excretion were 103 * 
41 gg/min, significantly higher than in isolated kidneys from 
control rats perfused with 1% BSA (13.5 f 0.7 pg/min, p < 
0.05). In this condition, the radioactivity recovered in the 
venous effluent after 70 min of perfusion with medium con- 
taining [3H]PAF was, on average, 85% of the administered 
dose (Table I). The amount of radiolabel found in the urine 
was still negligible, but significantly (p < 0.05) lower than 
that reported in control kidneys perfused with or without 1% 

A comparable percentage of [3H]glycerols was found in the 
venous effluent from control kidneys perfused with 1% BSA 
(5%) and from proteinuric kidneys (4%). The percentage of 
[3H]glycerol was slightly higher in the venous effluent from. 
kidneys perfused with BSA-free medium (about 6%), as com- 
pared with the other two groups of isolated kidneys; however, 
this difference did not reach statistical significance. 

Fig. 3 shows a representative radiochromatogram of the 
semipurified kidney phospholipid extract from control iso- 
lated kidney perfused with 1% BSA. HPLC analysis revealed 
a major peak (55% of the tissue radiolabel), with the same 
retention time as authentic l-0-alkyl-2-acyl-GPC and two 
additional peaks (15 and 12%) comigrating with authentic 

s 
fH]PAF 

? 

FIG. 2. HPLC radiochromatogram of the semipurified renal 
venous effluent after recirculating perfusion with [3H]PAF in 
control isolated rat kidney perfused with 1% BSA. The perfus- 
ate was purified and analyzed by straight phase HPLC as described 
under “Materials and Methods.” Solvent system, acetoni- 
trile:methanol:phosphoric acid (130:5:1.5, v/v/v); flow rate, 1.5 ml/ 
min. DPM, disintegrations/min. 
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FIG. 3. HPLC radiochromatogram of the semipurified ex- 
tract from control rat kidneys after perfusion with r3H]PAF 
in a medium containing 1% &A. The renal extract wa8 purified 
and subiected to HPLC as described under “Materials and Methods.” 
Solventsystem, acetonitrile:methanol:phosphoric acid (130:5:1.5, v/ 
v/v), flow rate, 1.5 ml/min. Fractions (0.75 ml) were collected and 
radioactivity was counted. DPM, disintegrations/min. 

? H]~sPAF [3H]PAF 

FIG. 4. [3H]PAF metabolism in isolated perfused rat kid- 
neys after [‘H]PAF injection into the renal artery. Tissues from 
control kidneys (perfused with medium with or without 1% BSA) and 
from proteinuric kidneys perfused with 1% BSA were purified and 
analyzed as described under “Materials and Methods.” Results are 
expressed as the percentage of total tissue-retained radioactivity. 
Values are means + S.D. (n = 3). **,p < 0.01 uersus control with 1% 
BSA and ADR with 1% BSA. *,p < 0.05 uersus control with 1% BSA 
and ADR with 1% BSA. ‘, p < 0.05 wr.sus control with 1% BSA. PHI 
acyl-PAF, [3H]alkyl-2-acyl-GPC. 

PAF and lyso-PAF standards, respectively. Similarly, the 
metabolite profile of the phospholipid extract from protein- 
uric kidneys showed three peaks of radioactivity with reten- 
tion times characteristic of 1-0-alkyl-2-acyl-GPC (50%), PAF 
(18%), and lyso-PAF (10%) (Fig. 4). By contrast, in cotitrol 
kidneys perfused with BSA-free medium, a significantly 
higher percentage of [3H]lyso-PAF (22%, p < 0.01) and un- 
metabolized [3H]PAF (37%, p < 0.05), together with a lower 
percentage of 3H-labeled 1-0-alkyl-2-acyl-GPC (40%, p < 
0.05) than in control kidneys perfused with 1% BSA, was 
recovered (Fig. 4). 

A comparable percentage of [3H]glycerols was found in 
control kidneys perfused with 1% BSA (15%) and in the 
proteinuric kidneys (15%), whereas the value was significantly 
lower in the control kidneys perfused with BSA-free medium, 
averaging 9% (p < 0.05). 

Further analysis of the [3H]glycerol fraction by thin layer 
chromatography showed one major component (RF = 0.29) 
corresponding to 40-50% of the radiolabel and comigrating 
with authentic 1-O-hexadecyl-rat-glycerol. A second compo- 
nent, accounting for 40-50% of the radioactivity, migrated 
with an RF (0.63) characteristic of synthetic 1-palmitoyl-2- 
arachidonylglycerol and corresponded to l-0-alkyl-2-fatty 
acylglycerol. No metabolite corresponding to l-o-hexadecyl- 
2-acetylglycerol was detected. A minor component, represent- 

ing 8-9% of radioactivity, was also found close to the origin, 
possibly corresponding to the small aliquot of phospholipid 
metabolites coeluted with [3H]glycerols in the chloroform 
fraction of the silicic acid column. 

HPLC Analysis of Endogenous Renal Phospholipids-As 
shown in Fig. 5, fractionation of semipurified renal tissue 
extract by HPLC analysis yielded a chromatogram containing 
all the major phospholipid classes, namely phosphatidylino- 
sitol, phosphatidylserine, phosphatidylethanolamine, phos- 
phatidylcholine, lysophosphatidylcholine, and sphingomyelin, 
either in control kidneys perfused with 1% BSA (panel A), 
without BSA (panel B), or in proteinuric kidneys (panel C). 
An unknown peak, whose retention time did not correspond 
to any of the phospholipid standards injected, was also seen, 
except in control kidneys perfused without BSA. A marked 
reduction of the peak comigrating with lysophosphatidylcho- 
line standard was found in proteinuric but not control kid- 
neys. 

PHIPAF Uptake by Isolated Glomeruli and Proximal Tu- 
bules-Table II shows the effect of increasing concentrations 
of BSA on [3H]PAF uptake by isolated glomeruli and proximal 
tubules obtained from control and ADR-treated rats. Incu- 
bation of isolated glomeruli from control rats for 30 min 
resulted in a progressive decline in [3H]PAF uptake with 
increasing concentrations of BSA in the medium. Identical 
results were obtained in isolated glomeruli from ADR rats, 
whose uptake values were not significantly different as com- 
pared with controls. Similarly, [3H]PAF uptake progressively 

03 

0.0 

c 

FIG. 5. HPLC analysis of endogenous phospholipids ex- 
tracted from renal tissue and chromatographed as described 
under “Materials and Methods.” A, control isolated rat kidney 
perfused with medium containing 1% BSA; B, control isolated rat 
kidney perfused with BSA-free medium; C, isolated perfused rat 
kidney from ADR-treated rat (1% BSA). SF, solvent front; U, un- 
known. 
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TABLE II 

Effect of bovine serum albumin (BSA) on $H]PAF uptake by isolated 
glomeruli and proximal tubules 

Values are means + S.D. (n = 3). 

BSA 
Isolated glomeruli 

Control ADR 

Isolated proximal tubules 

Control ADR 

% % uptakefmg protein % uptake/q protein 
0 47.26 f 6.62 43.60 -t 2.75 55.35 3~ 0.75 88.72 -c 4.64 
0.1 39.65 r 1.88 39.12 -+ 3.08 33.09 + 4.69 44.93 + 0.72” 
1 14.61 f 0.71 16.64 -+ 2.43 9.31 k 0.30 15.38 f 0.21 
4 6.81 + 0.35 7.94 -+ 0.96 5.64 f 0.76 7.68 f 2.05 

“p < 0.01 versus control. 

decreased in proximal tubular suspensions from both control 
and ADR-treated rats exposed to increasing concentrations 
of BSA. However, a significantly (p < 0.01) higher percentage 
of radiolabel uptake was found in isolated tubules from ADR- 
treated animals than in control rats at the final concentration 
of BSA in the incubation medium of 0 and 0.1% (Table II). 

DISCUSSION 

The present study documents that exogenous PAF added 
to the perfusion fluid of rat isolated perfused kidney was 
excreted in the urine only in negligible amounts. In these 
experiments, the amount of PAF remaining in the perfusion 
medium versus the amount taken up by the kidney was a 
function of the presence of albumin in the perfusate. Thus, 
in the presence of 1% BSA, 84% of the radiolabeled PAF was 
recovered from the venous effluent of the preparation, 
whereas 6% was retained by the kidney. When kidneys were 
perfused with an albumin-free medium, the amount of radio- 
labeled PAF recovered from the venous effluent decreased to 
ll%, whereas about 71% of exogenous PAF was retained by 
the kidney. These results indicate that albumin, which is a 
major transport plasma protein, plays a key role in regulating 
PAF renal uptake. It is known that PAF has a high affinity 
to albumin (12), which possesses the ability to solubilize PAF 
in aqueous solution (26). Hoppens et al. (27) demonstrated 
that albumin significantly reduces the biological activity of 
PAF by preventing the PAF in solution from interacting with 
target cells. Particularly, it has been documented that BSA 
inhibits specific and non-specific binding of PAF to platelets’ 
plasma membranes (28). Thus, albumin would prevent PAF 
uptake to renal tissues by trapping it in the perfusion medium. 

Despite a different percentage removal of PAF from the 
perfusate in control kidneys perfused with or without 1% of 
BSA, negligible and comparable amounts of [3H]ether lipid 
were recovered in the urine. This result indicates that circu- 
lating PAF is unlikely to be excreted in urine by kidneys in 
which glomerular permselectivity to macromolecules is pre- 
served. 

One may wonder whether urinary excretion of PAF may 
change if protein flux through the glomerular capillary barrier 
increases as a consequence of changes in glomerular permse- 
lective properties. To test this possibility, [3H]PAF infusion 
was repeated in isolated kidneys taken from ADR-treated 
animals that have profound changes in their glomerular perm- 
selective function (19) leading to severe proteinuria. The 
experiments showed that [3H]PAF excretion was still negli- 
gible in urine collected from isolated kidneys of ADR-treated 
animals, so that no significant differences could be detected 
from control kidneys. One possible explanation is that PAF 
is filtered with albumin through the glomerulus of nephrotic 
kidneys but undergoes a subsequent reabsorption at tubular 
level. 

TO test such a possibility, we investigated the uptake of 

radiolabeled PAF by isolated glomeruli and proximal tubules 
from control and ADR-treated animals in the presence of 
increasing concentrations of BSA in the incubation medium. 
Incubation of isolated proximal tubules from nephrotic and 
control rats resulted in a significant [3H]PAF uptake that 
declined with increasing concentrations of BSA in the incu- 
bation medium. However, isolated tubules from nephrotic rats 
had a higher uptake than control tubules, particularly for 
concentrations of BSA ranging from 0 to 0.1%. On the con- 
trary, the uptake of [3H]PAF by glomeruli from nephrotic or 
control animals did not differ significantly. These results may 
be interpreted as to indicate that proximal tubules, but not 
isolated glomeruli, from nephrotic kidneys possess a higher 
capacity to take up PAF than do control ones. 

Another finding of the present study is that the percentage 
of PAF that is not retained in the kidney is only partly 
metabolized. Thus, analysis of residual radioactivity per- 
formed at the end of the infusion period revealed that, in the 
venous effluent, 85-90% of the total radioactivity was re- 
covered as authentic PAF, whereas 5% of the total radioactiv- 
ity corresponded to lyso-PAF and another 5% to glycerols. In 
contrast, lipid extracts from the kidney tissue show that PAF 
is rapidly and extensively metabolized by the isolated kidney. 
Actually, 55% of the tissue-retained PAF was found to be 
converted to long chain acyl-GPC species, 12% was converted 
to lyso-PAF, 15% to glycerols, and 15% was recovered as 
unchanged PAF. This metabolic pathway is qualitatively sim- 
ilar to what has been described previously in isolated cells 
(10) and in a previous study on the metabolism of intrave- 
nously injected PAF (29). Blank et al. (29) have reported that, 
after intravenous injection to rats, [3H]PAF is rapidly uptaken 
and metabolized by a variety of tissues, mainly lung, liver, 
spleen, and kidney. In that study, a significant amount of the 
radiolabel within the kidney was associated with lyso-PAF 
and alkyl-2-acyl-GPC. Moreover, a previous study on isolated 
perfused lung demonstrated metabolism of PAF to alkyl-2- 
acyl-GPC (30). Studies on alveolar macrophages would sug- 
gest that these cells are involved in PAF metabolism but that 
the metabolites rapidly exit these cells so that most of the 
lyso-PAF formed after incubation of PAF with cultured al- 
veolar macrophages is found in cell incubation medium (31). 
In the kidney, an intracellular acetylhydrolase for PAF has 
been documented in the cortex and partially characterized 
(32). It has been further documented that rat mesangial cells 
incorporate labeled lyso-PAF to alkyl-2-acyl-GPC species and 
rapidly convert exogenous labeled PAF to lyso-PAF and l-O- 
alkyl-2-acyl-GPC (10). Given the qualitative similarities be- 
tween the metabolism of PAF previously reported in mesan- 
gial cells and in the present results on the isolated perfused 
kidney, it is tempting to speculate that the mesangial cells’ 
enzymatic machinery for PAF is responsible for the rapid 
metabolism of exogenous PAF we observed in isolated per- 
fused kidney. 

Even if alkyl-2-acyl-GPC represents the major metabolite 
recovered from renal tissue, a significant percentage of [3H] 
PAF was seen to be converted to neutral lipids in our isolated 
perfused rat kidney model. Such a result is indicative of the 
existence of a second metabolic pathway for PAF in the kidney 
besides acetylhydrolase/acyltransferase. Phospholipase C ac- 
tivity with a high specificity for PAF has been previously 
described in various rabbit tissues including kidney (33). 
Moreover, isolated glomeruli from control and nephritic rab- 
bits have been recently shown to convert lyso-PAF to alkyl- 
glycerol (34). In our isolated perfused rat kidney model, no 
metabolite corresponding to the 1-0-alkyl-2-acetylglycerol 
was recovered from tissue extracts; in fact, the glycerol frac- 
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tion consisted mainly of I-O-alkylglycerol and 1-O-alkyl-2- iste, J. (1984) Kidney Znt. 25, 404-410 
acylglycerol. We would hypothesize that I-O-alkylglycerol and 9. Neuwirth, R., Satriano, J. A., DeCandido, S., Clay, K., and 

1-0-alkyl-2-acylglycerol are formed in the kidney by the ac- Schlondorff, D. (1989) Circ. Res. 64, 1224-1229 

tion of phospholipase C on lyso-PAF and 1-0-alkyl-2-acyl- 10. Lianos, E. A., and Zanglis, A. (1987) J. Biol. Chem. 262, 8990- 

GPC, respectively. 
8993 

11. Schlondorff, D., Goldwasser, P.. Neuwirth. R.. Satriano. J. A.. 
The metabolism of PAF into alkyl-2-acyl-GPC and glycer- 

01s may reflect an inactivating mechanism to prevent local 
PAF concentration from reaching levels that can be associated 
with platelet activation and perturbations in glomerular cap- 
illary permeability (5, 35). However, whereas the kidney has 
been shown in this study to metabolize the majority of PAF, 
some intact PAF did survive. The metabolism of [3H]PAF in 
isolated kidneys from nephrotic rats was similar to that 
observed in control animals. On the contrary, in kidneys 
perfused with BSA-free medium, the higher PAF uptake was 
associated with an increased amount of intact PAP in the 
kidney. The saturability of the PAF-inactivating pathway 
would be of significance in glomerular immune injury where 
an enhanced intraglomerular PAF synthesis would occur (36). 

In conclusion, our present findings in the isolated perfused 
rat kidneys may be interpreted as indicating that (a) in normal 
conditions, circulating PAF is excreted in the urine in negli- 
gible amounts; (5) the kidney extensively metabolizes PAF to 
long chain acyl-GPC species, lyso-PAF, and glycerols; (c) 
changes in glomerular permeability to proteins do not affect 
the excretion rate of circulating PAF; and (d) the renal 
metabolism of PAF is comparable in control and nephrotic 
kidneys. 
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