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Heinoval of Chyloinicron T,ipid from Plasma in Experimental Nephrosis.* 
( 25766 ) 

Hyperlipemia is a characteristic feature of 
experimental nephrosis produced in rats by 
injection of rabbit anti-rat kidney serum. One 
factor contributing to the hyperlipemia is a 
decrease in rate of removal of chylomicron 
lipid from the circulation ( 1 , 2  ) , Two possible 
explanations for this abnormality are sug- 
gested. First, the delayed removal may be 
dependent on presence in nephrotic plasma of 
an inhibitor to lipoprotein lipase which is re- 
sponsible for intravascular lipolysis of chylo- 
microns(3). Second, the suggestion has been 
made that nephrotic hyperlipemia is due to re- 
tention of lipid in the plasma as the result of 
hypnalbuminemia, on the assumptioln that the 
amount of serum albumin is insufficient to 
transfer fatty acids a t  a normal rate from 
lipoproteins to the tissues ( 4 ) .  The  following 
studies were undertaken to assess the effects 
of serum albumin concentration and of lipo- 
protein lipase inhibitor on rate of chylomicron 
removal from the circulation of rats made 
nephrotic by antikidney serum. 

Methods.  h'ephrosis was produced in rats 
hy injection of rabbit anti-rat kidney serum 
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( 5 ) .  Rat serum albumin was obtained from 
normal rat serum after precipitation of globu- 
lins by third-saturated ammonium sulfate. 
It was dialyzed against normal saline to re- 
move excess sulfate, lyophilized, and made 
up in concentrated solution for administration. 
On electrophoretic examination the albumin 
was 87% pure. For in zritro studies on clear- 
ing of lipemic serum, the source of lipoprotein 
lipase was post-heparin plasma, obtained from 
the aorta of fasted normal rats 15 minutes 
after intravenous injection of heparin (4 mg/ 
kg body weight). Post-heparin plasma was in- 
cubated with normal ra t  serum previously 
made lipemic by addition of ra t  chyle suffi- 
cient to give an  optical density (O.D.) of 
0.450-0.700 when read a t  550 mp or 750 mp. 
Tn a preliminary experiment the 0. D. of li- 
pemic serum was found to be a linear function 
of amount of rat  chyle added to it. To meas- 
ure rate of removal of chylomicrons from the 
circulation. 1.0 ml of C14-labeled chyle, pre- 
pared according to French and Morris ( 6 ) ,  
was injected intravenously; radioactivity was 
measured in whole blood a t  intervals over the 
next 301 minutes, by plating aliquots of 0.05 
ml of tail vein blood and counting in a win- 
dowless proportional gas Now counter. The  
fractional rate constant of chylomicron re- 
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moval (fractionjmin.) was then taken as the 
slope of the log of radioactivity (counts/min/ 
ml) plotted against time. Freshly prepared 
chyle was used for each experiment; lipid con- 
centr,ations varied from one preparation to an- 
other, but in each experiment all animals re- 
ceived the same amount of lipid. Chylomi- 
cron counts were made on serum in a standard 
field under dark ground illumination. Ani- 
mals were fed a standard laboratory chow 
and given tap water to drink, unless otherwise 
noted. 

Reszrlts. Effecl of glucose feeding on chylo- 
iiticroneinia. It was previously reported (2 ) 
that withdrawal of food and giving of 50% 
glucose to drink for 16 hours resulted in low 
levels of endogenous chylomicronemia in both 
norm,al and nephrotic rats. To confirm this 
finding, chylomicron counts were made on 4 
normal and 4 nephrotic rats prepared in this 
way. In addition, 1 normal animal so pre- 
pared was given 1.0 ml of chyle intrave- 
nously, and serum was taken a t  once for a 
chylc~micron count. Counts in the standard 
field were: normal, 3-5; nephrotic, 5-10; nor- 
inal chyle-injected, 550. Thus the levels of 
endogenous chylomicronemia were insignifi- 
cant in the presence of the level produced by 
injection of chyle: consequently in all subse- 
quent experiments based on measurement of 
chylomicron removal rates, animals were pre- 
pared in this manner to minimize dilution of 
exogenous with endogenous chylomicrons. 

Eflect of endogeiious hyperlipemia on rate 
of disappcurance of chyloinicrons froin blood. 
Two rats were fed a diet containing 60% but- 
ter-fat and 5% cholesterol: this produced 
fasting serum lipid levels of 5.4 and 4.9 g/ 
100 ml. Rate of removal of chylomicrons 
from the circulation was then measured in 
these animals and in 2 control animals given 
the standard diet. The fractional rate con- 
stants of removal were essentially the same 
for the 2 pairs of rats: 0.038 and 0.053 for 
control animals and 0.042 and 0.043 for hy- 
perliplemic animals. 

Effect of albumin adininistration on rate of 
disappearance of chylomicrons f rom blood of 
nephrotic rats. Six nephroltic rats were used, 
each serving as its own control. Labeled 
chyle was injected into each rat intravenously 

twice a t  an interval of 2-3 days, and disap- 
pearance rate of radioactivity from the blood 
was measured. Ten minutes before the sec- 
ond injection, each rat received 1 ml of rat 
serum albumin (9.0 g/100 ml)? sufficient to 
increase serum albumin by approximately 1.5 
g/100 nnl. Fractional rate constants before 
and after albumin administration are listed in 
Table I. Results indicate that except in one 
rat ( # 6 )  raising the levels of albumin failed 
to raise fractional rate constant of removal to 
a significant degree. 

Susce.ptibility of chylowaicrom from normal 
and nephrotic rats t o  post-heparin clearing 
factor  i,n vitro. To aliquots of normal rat 
serum was added chyle collected from normal 
or nephrotic rats to give "lipemic sera" of 
equal O.D. To 0.9 ml aliquots of these sera 
was added 0.1 ml of normal post-heparin 
plasma, and mixtures were incubated a t  35°C 
for 90 minutes, with readings of O.D. made 
every 3 0  minutes. The results (Table 11) fail 
to show any differences in rates of clearing of 
chylomicrons obtained from normal and ne- 
phrotic rats. 

Eflcct of nephrotic plasma on post-heparin 
clearing factor in vifro. T o  determine the 
effect of nephrotic plasma on clearing rate of 
lipemic serum by post-heparin plasma, ali- 
quots of' 0.1 ml or 0.3 ml of nephrotic and 
control sera were added to 1 ml of lipemic rat 
serum before addition of 0.1 ml of post- 
heparin plasma. The O.D. was read a t  0, 30, 
60 and 120 minutes. The results (Table 111) 

Normal . lo6 .165 .170 
Nephrotic. .099 .164 .191 

Values represent incan decreases in O.D. in 3 ex- 
perirnen ts. 
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indicate that nephrotic plasma in a concentra- 
tion of 10% by volume caused a 30-5OrjC in- 
hibi tion of lipeniia clearing. An increase i n  
concentration of nephrotic plasma to 2 5 :$ b!. 
volume caused an inhibition of somewhat 
greater mag n i t LI d e . 

hoc t - t  o i  uephrot ic  pltisuia 011 disappctrr- 
u ~ i c c  rcitr oj  chyloiiricroiis froiii blood of H O S -  

iiztil rats.  Three normal rats were injected 
with .S ml of labeled chyle and disappearance 
rate of radioactivity in blood was measured. 
Three days later 1 ml of nephrotic serum was 
given to the same animals, followed in 10 
minutes by a second injection of labeled 
chyle; radioactivity in blood was again mea- 
sured. The  results (Table T\-) show that 
no inhibition of removal occurred in any of 
the animals as a result of administration of 
nephrotic serum. 

Disrz~ssioiz. I>eficienc!- of serum albumin 
in nephrotic rats has been suggested as the 
cause of nephrotic hyperlipemia on the as- 
sumption that the available albuniin cannot 
remove the freed fatty acids which then in- 
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hihit further lipolysis(4). I n  support of this 
hypothesis, i t  was shown that continuous 
intravenous infusion of bovine serum albumin 
lowered the concentration of lipids in the 
l)l(:od of nephrotic rats to nearly normal val- 
ues( 7 ) . However. Morris and French( 1) 
found that administration of 200 mg (equal 
to the total serum albumin of a normal rat  
ueighing 120 g )  of bovine serum albumin pro- 
duced no acceleration in rate of disappearance 
of chylomicrons from the blood of normal or 
nephrotic rats. The  present work was based 
on use of homologous serum albumin in pre- 
ference to bovine material in order to evalu- 
ate the role of albumin under more physio- 
logic conditions. The  results, showing failure 
of an increase in serum albumin concentration 
to increase rate of removal of chylomicrons, 
confirm the findings of Xorris and French( 1) , 
and lead to the conclusion that hypoalbumine- 
mia is not the cause of retention of chylo- 
micron fat in the blood in nephrosis. 

It has been postulated that the delayed re- 
moval of chylomicrons is the result of isotopc 
dilution by endogenous plasma lipids released 
from fat  depots( 1) .  This thesis makes the 
assumptions that the endogenous lipemia 
is due to increased mobilization and that the 
serum lipids are present in the form of chylo- 
microns. Our results indicate that the dietary 
preparation used caused a fall in chylomicro- 
nemia to very low levels in both normal and 
nephrotic rats; though the level was slightly 
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higher in nephrotic animals, the difference was 
insignificant in the presence of the marlied rise 
in ch!.loinicronemia, I)ro(luccd 1)y injection of 
the test load of chyle. Furthermore, the 
presence of massive endogenous hyperlipemia 
in non-nephrotic rats did not alter rate of re- 
moval of administered chylomicrons. It is 
therefore concluded that the decreased rate of 
chyle removal from nephrotic plasma was not 
due to isotope dilution. 

An inhibitor of lipoprotein lipase has been 
demonstrated in the serum of nephrotic rats 
( 3 ) ,  and the possibility was thus raised that 
the decreased rate of removal of chylomicrons 
is a consequence of this inhibition. Our re- 
sults confirm the observation that nephrotic 
plasm,a inhibits the clearing action in vitro od 
post-heparin plasma. However, when normal 
rats were injected with nephrotic serum to ob- 
tain a concentration in their vascular system 
comparable to that used in the in vitro sys- 
tem, no inhibitory effect on rate of chyle 
removal was observed. This suggests that the 
clearing prolcess may not play a major role 
in chylomicron removal. There is evidence 
that chylomicrons can be removed as particu- 
late matter without prior hydrolysis by serum 
lipoprotein lipase(8), so that even if the de- 
gree of inhibition of lipoproitein lipase ob- 
served in vitro had obtained in vivo, it might 
not ha.ve been apparent in overall estimates of 
the chylolmicron removal rate. 

Suvznzary. 1, Carbohydrate feeding re- 
clucetl chylomicronemia to similarly low levels 

in nortnal and nephrotic rats; following such 
dietary preparation the decreased rate of chy- 
lomicron rcmioval from blood of nephrotic rats 
is not clue to dilution of administered chylo- 
microns. 2.  Nephrotic rats were given intra- 
venous injections of 90 mg of normal rat se- 
rum albumin. This did not alter rate of re- 
moval of labeled chylomicrons from the circu- 
lation. 3. When nephrotic rat plasma was 
added to in vitro clearing system, consisting 
of normal rat plasma, normal rat chylomicrons 
and norrnal rat post-heparin plasma, i t  sig- 
nificantly decreased rate of clearing. Chylo- 
microns obtained from normal and nephrotic 
rats were cleared equally well by serum lipo- 
protein lipase, 4. Injection of nephrotic rat 
plasma into normal rats did not alter rate of 
removal of labeled chylomicrons. 
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IS.apid Adsorption of Vaccinia Virus on Tissue Culture Cells by Centrifugal 
Force.% (25767) 

Because of their large size, vaccinia virus 
partic’les diffuse slowly. The several hours 
genera.lly allotted to adsorption of a virus in- 

oculum to cells in monolayer can be reduced 
if ads(jlrption takes place in suspensions in 
which the cells are quite concentrated ( 1). 

*This .work supported by grant from However, difficulty is still encountered in at- 
taining adsorption of a high percentage of the 
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