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Comparative Metabolic Studies of H3 and CJ4 Labeled Stearic Acid.* 
(26041) 

JAMES A. REID AND ROBERT H. W~LLIAMS 
Dept. of Medicine, University of Washington School of Medicine, Seattle 

With the introduction of liquid scintillation 
spectrometers, beta-emitting tracers began 
appearing more lrequently in studies using 
radioisotopes. Tritiated cornpmnds have 
been thought advantageous because of ease 
in preparation, high specific activity, low cost, 
and relative safety. However, we have often 
considered whether HA might also be fraught 
with properties that do not lend it to accurate 
tracing of specifically labeled fatty acids. 
With these thoughts in mind, the following 
investigation was undertaken to compare me- 
tabolism of H" and C14 labeled stearic acid. 

Materials and method.  Tissue absorption 
studics. Approximately 0.6 mg of stearic-l- 
C14 and 0.15 mg of stearic-9, 10-H3 (5-10 
pc) were mixed in 1 cc of corn oil and fed by 
means of stomach tube into male Sprague- 
Dawley rats weighing 300-450 g. They were 
maintained on a diet of Purina Fox Chow be- 
fore and during experiments. Animals were 
decapitated at  intervals of 15, 30, 45, 60, 90, 
120, 180, and 240 minutes. Livers and epi- 
didymal fat pads were excised and homoge- 
nized in methanol or immediately frozen a t  
-15°C. Tissue lipids were extracted with 
chloroform-methan'ol as described by Van 
Handel and Zilversmit ( 1 ) . Five milliliter 
aliquots of the extracts were then evaporated 
and placed in counting solvent, consisting of 
0.4ch PPOt and 0.01% POPOP: in reagent 
grade toluene. Counts were made in a Pack- 
ard Tri-Carb Liquid Scintillation C- 14 Spec- 
trometer. Simultaneous equations were then 

* Wcrk suppcrted by grant from Nat, Inst. cf 

t PPO or 2 ,  5-diphenylcxazole. 
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POPOP or p-bis (2- (.5-phenyloxazole) ) -benzene 
from Pilot Chemicals, Ino., Watertown, Mass. 

used to determine the separate values con- 
tributed by each of the 2 labels when both 
were counted simultaneously. Counting a t  
HVT 5 ,  window 10-80, efficiencies of around 
50% for C14 and 0.3% for H3 were obtained; 
while a t  HVT 9, window 10-50, efficiencies of 
aroiund 11% €or C1* and 15% for H3 were 
obtained. Thirty-two animals were studied in 
this manner. Lipid fraction studies. In these 
analyses the dose was raised to  50 pc per type 
of stearic acid so as to increase sample specific 
activity. Aliquots analyzed by the silicic 
acid columns were reduced to 0.0125 cc for 
fat and 0.025 cc for liver compared to the 5 
cc a1:quots used in the absorption studies. 
Animals were decapitated 4 hours post injec- 
tion, liver and fat pad were weighed, then 
immediately placed in the homogenizer. 
Chloroform-methanol evtracts were further 
processed to remove protein contamination by 
the method suggested by Enternan( 2 ) ,  4using 
a flash evaporator a t  60°C, successive chloro- 
form-methanol eutractions, and filtration 
through fat-free filter paper. The lipid ob- 
tained was then fractionated on silicic acid 
columns according to the method of Hanahan 
(3) .  T o  check the manner in which differ- 
ently labeled fatty acids were handled by the 
silicic acid columns, we put known concentra- 
tions of stearic-l-C14 and stearic-9, 10-H3 
on the columns and then carried out the usual 
elution procedure. 

Results. Liver and epididynzul f a t  pad ab- 
sorption. Variation when comparing H3 to 
C14 in specific activity of the labels in each 
tissue is apparent. Variations of similar mag- 
nitude were found in the counts of the same 
type labeled stearate in different animals 
ldled a t  the same time (Table I).  On some 



152 

TABLE I. IF' aiid C" Stclnrir. Acid Absorption 
S t 11 di es. * 

yc H3 dose/g tissue, % C" dose/g tibsuv, 
Miii. iiienii & staiicl. der. iiicaii 8c stand. d ( ~ .  

15 
30 
45 
60 
90 

120 
180 
340 

Liver 
15 
30 
15 
60 
90 

120 
180 
240 

.818 
2.33 
9.0 

10.9 
38.4 
36.0 

105.5 
94.1 

2.0 
6.1 

2 S . i  
.>R.4 

198.1 
193.f; 
3 65.2 
403.8 

1 .@9 
2.18 
'T 6) 

13.5 
46.8 
:3 R . x 

114.8 
114.0 

1 .5 
7.(i 

2 i . H  
x 3 . 9  

134.4 
1 i 2 .4  
;< 2 0 .(I 
41 0.9 

.I 

* Each  nie:isurcnicrit madc i n  4 :\iiiiii:ils. 

occasions C' deposition seemed greater than 
H3. But all these mentioned variations were 
not consistent nor statistically significant 
(p>O.5). Uptake of each label in the tis- 
sues examined seemed most rapid in l?/< 
hours. &o, specific activity of liver lipid 
was greater than that of the adipose tissue. 

Lipid fractionntioiz studies. The 4 frac- 
tions separated by silicic acid chromatog- 
raphy were: (a) cholesterol esters, (b)  tri- 
glycerides and free fatty acids, (c) free cho- 
lesterol, monoglycerides, diglycerides, ( d )  
phospholipids. Results in this part of the 
investigation showed a tendency for C"' and 
H3 stearic acids in the fat pads to go to frac- 
tion b, less to fraction c, and a negligible 
amount to fraction d. In liver the labels 
were found to be concentrated in fraction d 

with a small but significant amount in frac- 
tions b and c (Table 11). Nore  H3 was in- 
corporated into the lipid fractions with the 
exception of liver phospholipid. 

Table I11 summarizes our findings when 
stock CI4 and HI3 stearic acid were run 
through the silicic acid column. This points 
up a consistent and fairly sizable contamina- 
tion of the tritiated fatty acid into the free 
cholesterol, monoglyceride and diglyceride 
fraction, and a lesser contamination in the 
cholesterol ester fraction. No such contamina- 
tion was found in the case of C14. 

Discussion. Since its introduction, tritium 
has seemed attractive as a label for use in 
tracer studies. It has been used widely in 
industry with apparent success and more re- 
cently in many biochemical studies (4).  How- 

I .38 1.11 
1, 97.30 XU. 6 0 
(' 1.78 x.55 
t l  .54 .49 

ever, the question arises as to whether H:: 
would stick firmly to a fatty acid vehicle- 
not be liberated and/or exchanged freely with 
non-radioactive €I -+ during any significant 
chemical manipulation. It was hoped that 
this study would help elucidate solme of the 
tracer properties of H3 folr fatty acids. In 
1ool;ing for a vehicle fatty acid we decided 
upon stearic acid in that the work of Glas- 
cock and Reinius (6) indicated the H3-stearic 
bond was stable. Our absorption studies in- 

1, 
b 
c: 
a 

Liver 
a 
b 
c. 

- a  

. 0 .X . 0 . 0 . \ I  .o 1.2 + .c) .0 
1.3 5.9 7.1 12.0 5.7 4.4 7.1 lo.(; 17.9 4.7 

.55 .81 1.1 1.2 .6+7 9.4 1.9 *._I Y 

2 1  .23 .(I1 1.2 .h  1.1 1.9 2.0 1.6 3.2 
'I, .) 

.lti .Y -15 .56 .3& 

.88 .75 .93 .6Ei .U9 .48 .81 1.4 5.5 .66 

') - .15 .51 .18 .17 .-i 

2.3 7.8 5.7 5.3 4.4 3.8 6.5 8.1 9.4 6.5 

13.8 33.0 29.0 28.0 3 1 . U  12.0 22.8 32 28 15.0 
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dicate no G. I. alteration of the H"-stearic 
acid compared to C1%tearic acid. 

During chlorofocm-methanol lipid extrac- 
tion, the pofisibility was considered that Hq 
might exchange with H20 washings. This 
possibility was checked by testing portions of 
the non-lipid water-methanol fractions for ra- 
dioactivity; none was found. From this it 
would appear that the label deposited in both 
liver and epididymal fat pad remained in the 
lipid as extracted. 

Due to previously demonstrated aberra- 
tions in phospholipid fractiolns during fatty 
acid studies( 1,7) in which a fatty acid mole- 
cule was altered by a label, the remainder of 
this work dealt with comparisons of H3 and 
C1* within the lipid fractiolns as separated by 
silicic acid columns. Variation was most evi- 
dent in the fat pad, especially for both frac- 
tion c and fraction d. Finding the label in 
fraction c, especially for the fat  pad, was of 
interest. It has been shown that fat tissue 
produces little cholesterol (8,s) .  This then 
represented incorporation of the labels into 
monoglycerides and diglycerides, depmition 
of liver cholesterol in the fat pad, or was of 
some significance in generation of chollesterol. 
Because of this finding plus the fact that H:{ 
seemed to show this phenomena more than 
CI4, we Considered the possibility that this 
resulted from alterations to the H3 label 
brought on by the silicic acid columns. 8.6% 
of the stock H3 labeled stearic acid turned up 
in fraction c (Table 111) when processed 
through the column. Here, then, was the first 
glaring example of apparent inaccuracy in 
use of the H3 labeled stearic acid. Even ac- 
counting for H" stearic acid contamination, 

the count in fraction c is impressive. Accord- 
ing to the studies in rat liver of Dittmer and 
Hanahan (3) using ~ t e a r i c - 1 - C ~ ~ ~  stearic acid 
has a propensity to incorporate into both 
phospholipid and es t erified choles t er 01. What 
we observed, then, may be an extension of 
this phenomenon to fat tissue, may represent 
some form of cholesterol transport, or may 
indicate incorporation of H" into1 monoglyce- 
rides and diglycerides. Further investigation 
already under way seems to indicate the last 
polssi bili ty . 

Su.mmary. The stability of orally adminis- 
tered stearic-9, 1 0-Hn appears comparable to 
that of stearic-1-C': in its incorporation into 
lipid in rat liver and epididymal fat pad. 
However, column fractionation of tissue lipids 
and stock labeled fatty acids suggests a differ- 
ence in behavior of stearic acid Iabeled in 
these 2 ways. 
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Growth of Feline Viral Rhinotracheitis Virus in Cultures of Feline 
Renal Cells. (26042) 

FORD F. EBNER AND ROBERT A. CRANDELL (Introduced by Fred D. Maurer) 
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The isolation of a virus which induces rhi- 
notracheitis in cats and produces a cytopathic 
change in cultures of feline renal cells has 

been reported( 1,2). This report deals with the 
growth of feline viral rhinotracheitis (FVR) 
virus in cultures of feline renal cells and the 


