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Plasma Phospholipide Synthesis in the Eviscerated Rabbit." (22812) 

D. B. ZILVERSMIT, ESTHER L. IICCANDLESS, AND MORIS L. SHORE 
Division of Physiology, University of Tennessee, Memphis. 

Fishler et aZ. (1) studied the synthesis of 
plasma phospholipides in fasting hepatectom- 
ized dogs with P32 and Goldman et a L ( 2 )  
repeated this study with Cl4-Iabelled palmitic 
acid. From this work it was concluded that 
the liver is the major source of plasma phos- 
pholipides in the fasting dog. Plasma phos- 
pholipides of rats in the post-absorptive state 
were also found to originate in the liver(3). 
On the other hand, Ranney et aZ.(4) demon- 
strated that, in the chicken, extrahepatic tis- 
sues contribute phospholipides to the plasma. 

The following experiments were conducted 
to determine the site(s) of plasma phospho- 
lipide synthesis in the rabbit. 

Methods. Normal white rabbits maintained 
on a diet of 100 g Purina rabbit chow per 
day, and fasted 24 hours prior to the experi- 
mental period, were sedated with intraperi- 
toneally administered urethane ( 750 mg/kg) 
and anesthetized 30 minutes later by intra- 
venously administered sodium pentobarbital 
( 15 mg/kg) . The gastrointestinal tract and 
spleen, and in some instances the kidneys, 
were removed through a median abdominal 
incision. The liver was left in situ isolated 
from the hepatic artery and portal vein. Be- 
fore closing the incision, bandages wet with 
warm saline were placed in the abdominal 
cavity. Eviscerations were generally com- 
pleted within 10 to 20 minutes, following 
which the rabbits were kept warm by applica- 
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tion of external heat, Immediately after evis- 
ceration, rabbits received an intravenous dose 
of 100 mg glucose (10% in saline), followed 
by 100 mg/kg at 30 minute intervals through 
the remainder of the experiment ( 5) .  Control 
animals were sham operated, some receiving 
glucose, others not. Rabbits were injected 
intravenously with 0.5 to 1.0 mc of labelled 
phosphate and sacrificed four hours later by 
intravenous administration of sodium pento- 
barbital. Two series of experiments were 
performed. I n  series I plasma and tissues 
were extracted with alcohol-ether, petroleum 
ether and analyzed as previously described 

TABLE I. Tissue Phospholipide Concentrations. 

Sham operated Eviscerated 
Tissue r 111g P/g-----7 

Series I* 
Liver 1.361/ -t- .02$ 
Kidney 1.11 2 .03 
Muscle .283 f .010 
Lung 1.13 & .01 
Plasma (4 hr) 
Rcries I1 t 
liver 1.2011 2 .of3 
Kidiiey 1.02 2 .07 
Muscle .310 zk.022 
Lung .990 2 . 0 0 8  
Plasma$ (0 hr) .0416 2 . 0 0 5 2  

(4 hr) .0481II 3- .0076 

.0359 & .0065 

1.1111 2 .02 
1.12 2 . 0 1  
.272 4 . 0 0 9  

1.11 3- .05 
.0273 3- .0050 

.99511 -I .012 
1.03 -t .11 
.311 5 .24 
.944 * .@33 
.0494 2 . 0 1 5 6  
.0332 11 -+- .0089 

* 5 sham-operated, 6 eviscerated rabbits. 
t 4  
: 9  

,, , 4 " 

, 9 " 

9 9  

9 9  I ,  

/ I  Diff. significant at 5% level. 
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TABLE 11. Specific Activity* of Tissue Phospho- 
lipides. 

Tissue Sham operated Eviscerated 

Series It 
Liver 
Kidney 
Muscle 
Lung 
Plasma 

Series 11$ 
Liver 
Kidney 
Muscle 
Lung 
Plasma$ 

14.911 2 2.111 

8.07 k 1.00 
3.2111 f .65 

33.211 ,% 3.7 
.480? -063 

12.911 f 1.6 
29.8 f 2.2 

.707,f .159 
9.97 -I- 1.16 
3.3611 ? .36 

.104[1* .OZf 

.746 2 -121 
58.111 2.8 

13.8 * 1.0 
1.2211 * .28 

.12011-1 .049 
44.6 -I 5.7 

11.3 t 2.0 
1.34 -C- .28 

1.2911 2 .26 

% injected Pm 
g lipide phosphorus 

* Specific activity = 

t 5 sham-operated, 6 eviscerated rabbits. 
$ 4  
0 9  
'11 Diff. significant at 5% level. 
7 Stand. error. 

1 )  

f? 
, 4 '? 

, 9 
9 f  

Y9 

(6,7). In series 11, experimental procedures 
were modified as follows: a)  zero time ( t  = 
0) blood samples were taken for phospholip- 
ide analysis; b) plasma acid soluble specific 
activities were determined on trichloroacetic 
acid supernatants 2 and 4 hours after adminis- 
tration of P32; c) plasma and tissues were ex- 
tracted by the chloroform-methanol procedure 
of Folch et a L ( 8 ) .  Tables I and I1 as well as 
further unpublished observations indicate that 
the two extraction methods gave comparable 
results for specific activities even where the 
concentrations differed somewhat. 

Results. No significant differences in con- 
centration of lipide phosphorus of kidney, 
muscle, and lung were observed between nor- 
mal and eviscerated animals (Table I). Only 
liver showed a decrease of 17-18% in the 
eviscerates. Although there was no difference 
in plasma lipide phosphorus concentration be- 
tween sham operated and eviscerated animals 
of series I, inspection of series I1 would ap- 
pear to show a decrease in the eviscerates. 
However, the more critical comparison of zero 
time and 4 hour plasma phospholipide levels 
in each eviscerated rabbit failed to show a 
significant drop in concentration. 

Table I1 summarizes the specific activity 
data. In control rabbits, the specific activity 
of liver, kidney and lung exceeded the spe- 
cific activity of plasma phospholipides. Mus- 

cle, however, showed a specific activity less 
than that of plasma excluding this tissue as 
a likely source of plasma phospholipides. In  
eviscerated rabbits liver specific activities 
were 7 to 9% of the control values, evidence 
that liver circulation was almost completely 
absent. The mean plasma phospholipide spe- 
cific activities in series I and I1 were 8-12 
times as great as those observed in liver. It 
is apparent that labelled phospholipides from 
sources other than liver found their way into 
plasma. Since the specific activities of kidney 
and lung phospholipides exceeded those of 
plasma phospholipides, these tissues could 
contribute phospholipides to the plasma pool. 

In an attempt to localize further the possi- 
ble sites of plasma phospholipide synthesis 9 
rabbits were eviscerated: in 5 animals the 
kidneys were left in (eviscerated controls) 
and in 4 they were removed (eviscerated 
nephrectomized) . Specific activities of plas- 
ma and liver phospholipides in eviscerated 
controls were 1.07 t 0.1 1 and 0.071 t 01.028, 
respectively, which agree with the animals of 
Table 11. In the nephrectomized animals, 
however, the plasma phospholipide specific 
activity had decreased to 0.462 r+ 0.016. It is 
thus evident that plasma phospholipide specific 
activity is reduced to of normal upon re- 
moval of liver, intestine and spleen and that 
by removal of kidneys it is further reduced 
to about l/lOth of normal, That the small 
amount of labelled phospholipide appearing 
in plasma of eviscerated nephrectomized ani- 
mals is not derived from liver is shown by 
the fact that the specific activity of plasma 
phospholipide of individual animals was 10- 
100 times that of liver. 

In series I, kidney phospholipides showed 
a significantly higher specific activity in evis- 
cerates than in controls. In order to explain 
this difference and the similar tendency to- 
wards higher specific activity in muscle and 
lung, ratios of tissue phospholipide specific 
activity to 4 hour plasma acid soluble phos- 
phate specific activity were determined in 
series 11. These ratios represent an index 
of the rate of synthesis of phospholipide from 
their phosphate precursors. No evidence of 
altered tissue phospholipide synthesis was 
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found in eviscerated rabbits. It appears. 
therefore, that the tendency towards higher 
specific activity in eviscerated groups is re- 
lated to decrease in total phosphate pool and 
a subsequent increase in specific activity of 
phospholipide precursors. 

Summary. In the rabbit, plasma phospho- 
lipide synthesis continued at  a reduced rate 
in absence of liver, intestine and spleen. Re- 
inoval of kidney further reduced plasma 
phospholipide synthesis. The rate of synthe- 
sis of kidney, lung or muscle phospholipides 
from phosphate precursors does not appear 
to be altered by evisceration. 

The authors graltefully acknowledge the technical 
assistance of Mrs. Ruth McGavic, .4nn Coulter, and 
Miss Pat Farrell. 
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Metabolic Conversion of Primidone ( Mysoline) to Phenobarbital.” (22813) 

THOMAS C. BUTLER AND I&-ILLIAM J. WADDELL~ 
Department of Pharmacology, University o j .??-art h Carolina School of Medicine, Chapel Hill. 

5-Ethyldihydro - 5 - phenyl - 4.6-( l H , S H ) -  
pyrimidinedione (primidone, Mysoline) . a 
drug used in the treatment of epilepsy, differs 
structurally from phenobarbital only in that 
the former has a methylene group in the 2- 
position and the latter a carbonyl group. The 
only metabolic reaction that primidone has 
heretofore been reported to undergo is con- 
version to 2-ethyl-2-phenyl malonamide( 1 ) .  
Another reaction that suggested itself as a 
possibility is oxidation of the methylene group 
in primidone to yield phenobarbital as a 
product. The present investigation has 
shown that this reaction does indeed occur. 
and this report concerns a study of this meta- 
bolic conversion and its significance in thera- 
peutics. 

Methods. Administration of primidone. 
Crystalline primidone supplied through the 
kindness of Dr. A. Stanley Cook, Ayerst Lab- 
oratories. X. 1’. City, was used in experiments 
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on dogs. It was administered in gelatin cap- 
sules by mouth, The patients received com- 
mercial tablets, Lack of contamination of 
primidone with phenobarbital. A sample of 
crystalline primidone was partitioned between 
ether and water in a countercurrent design 
calculated to effect 9976 separation of primi- 
done and phenobarbital. Spectrophotometric 
examination of the fractions that would have 
contained phenobarbital demonstrated that 
the sample of primidone could have contained 
no more than 0.01% of phenobarbital. Infor- 
mation obtained from the manufacturer indi- 
cates that the method of synthesis excludes 
the possibility of any initial contamination 
with phenobarbital. Spectrophotometric mea- 
surements were made with a Beckman DU 
ultraviolet spectrophotometer. Isolation of 
phenobarbital and p-hydroxyphenobarbital 
from urine. The procedure described by But- 
ler ( 2 )  was used. All samples of urine were 
subjected to acid hydrolysis. Determination 
of phenobarbital in plasma. For dog plasma 
the method of Butler et a l . (3 )  was used. Un- 
changed primidone does not interfere to a 
significant extent with this method. A con- 


