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When urine was obtained from the lambs, A method for predicting com- 
24-hour fecal samples were also collected. parative values of nitrogen sources and ana- 
Apparent N digestion (Table II) ,  calculated bolic protein stimulation by drugs in rumi- 
by the chromic oxide ratio technic, was used nants has been ProPosed. The re- 

Summary. 

quires determination of urinary creatinine 
N% divided by the apparent N digested (ex- 
pressed as a decimal) in animals with similar 

as the denominator for correcting the respec- 
tive creatinine N% values. This measure- 
ment was related to relative growth response 
of the lambs. Although metabolic fecal N 

intake per unit body weight6 
v 

was not obtained, this calculation stimulates 
the Thomas-Mitchell formula for determina- 
tion of biological value. Both methods de- 
termine the comparative amount of absorbed 
N that is retained by the animal. While the 
Thomas-Mitchell method is most accurate for 
monogastric animals, the method proposed 
here provides a simple and practical proce- 
dure for determining comparative protein 
anabolism or biological value of protein in 
ruminant animals. Further, this method 
should be of particular value in determining 
relative duration of influences of relative 
magnitude of effects of growth-stimulating 
drugs. 
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Rapid Method for Determination of Lipid Bound Radioiodine in Blood. 
(24662) 

HERBERT D. STRAUSS AND HARRIET K.  RICHARDS (Introduced .by J. 0. Lampen) 
Veterans Administration Hospital, Philadelphia, Pa. 

Studies of absorption of radioactive fats, 
and fatty acids, labeled with 1131 have re- 
cently been shown ( 1,2,3) to provide useful 
clinical information in certain disorders of the 
gastrointestinal tract. Although much on ra- 
dioactive fat absorption has described meas- 
urements on fecal collections(4), more recent 
studies have shown that measurements of ra- 
dioactivity in blood could also be correlated 
with clinical status. For example, in idio- 
pathic steatorrhea, pancreatitis, and pancre- 
atic insufficiency, blood levels of radioactivity 
have been shown to be below values obtained 
with normal individuals. The ease with 
which blood radioactivity measurements could 
be made compared to data obtained from 
fecal collections, has also provided impetus 
for evaluation of blood radioactivity. In ad- 

dition to measuring total P1 radioactivity in 
blood, some investigators( 1,2,5) have deter- 
mined amount of radioactivity in protein- 
bound form. One report(5) indicated that 
certain disease states, such as hypercholes- 
teremia, lipemia and coronary artery disease 
are associated with alteration of ratio of lipid- 
bound radioiodine to inorganic radioiodine. 
Interest in protein-bound I1:I1 measurements 
in fat absorption with 1’“’ labeled fats, has 
led us to seek a more rapid procedure than 
the trichloroacetic acid precipitation of pro- 
tein. Anion exchange resins, useful in re- 
moval of inorganic 1l3l  in protein-bound 
“conversion ratio” studies( 6,7,8) might also 
be suitable for separation of lipoprotein P1 
radioactivity. If this separation could be 
performed on whole blood without prior re- 
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moval of red blood cells: additional savings 
in time would result. Both of these objec- 
tives have been achieved through use of a 
new commercially available ion eschange kit.* 

J1 at crials and tuct hods. A. Tric hloroacrt ic 
acid (TCA) method. The procedure of Reres 
(1) and co-workers was followed with minor 
modification. B. Ion exchange method: Two 
ml of distilled water was added, with mixing, 
to 2 ml of heparinized radioactive whole blood 
in test tube. This mixture remained undis- 
turbed 5 minutes to permit hemolysis of red 
blood cells. The red solution was now passed 
through the ion-exchange column. The col- 
umn was then washed twice with 1 ml por- 
tions of isotonic saline to insure complete re- 
moval of protein-bound radioactivity from 
the column. These washes were added to 
original column eluate. All samples were 
counted in well-type scintillation counter. 
Since effluents from resin columns were not 
of equal volume and the well crystal is not 
linear for increasing volumes of fluid, it was 
necessary to make corrections in terms of 

~~~~ 

* RczikitO generously supplied by Dr. Paul Numer- 
of of Squibb, New Brunswick, N. J. 

counts observed versus volume of sample. A 
volume calibration curve was constructed for 
the well-counter so that all counting data 
could be corrected to the same volume. Eight 
subjects undergoing fat absorption studies 
with glyceryl trioleate were used. A total of 
23 blood samples from these patients was 
used. Forty separate determinations were 
made with the TCA method, 14 of which were 
in duplicate. A regression analysis of the 23 
pairs of percent TCA and percent resin deter- 
minations gives a correlation coefficient of 
0.995 with a standard error of estimate of 
0.44. Calculation of percent of administered 
dose present as lipid-bound radioiodine in 
whole blood is based on blood volume esti- 
mated as 7 5  ml blood/kg body weight. 
Therefore: @ Lipid-bound radioiodine = 

Blood volume X counts lipid-bound 
iodine/ml blood 

Counts original fat ingested 
Results. These data show that both meth- 

ods are reproducible to a high degree. Tn all 
cases, the resin method shows a slightly lower 
value than the TCA method. Nevertheless, 
similar curves may be obtained by serial de- 
terminations on the same subject, indicating 
that both technics are measuring the same 
entity(Fig. 1 ) .  

Summary. A method is reported for deter- 
mination of lipid-bound radioiodine in blood 
by ion exchange resin technic. The method 
has been shown to be reproducible, accurate, 
rapid, and economical. 

Thc authors wish to make acknowledgement to 
Mrs. Olha 0. Holowecky for technical assistance, and 
Mrs. Winnie Strauss who prepared the graph. 
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Incorporation of L-Carbamyl-C14-Aspartate into Acid-Soluble Pyrimidine 
Nucleotides of Mouse Brain." (24663) 
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Depts. of Biochemistry and Nutrition and Public Health, Univ.  of  Southern Calif. 

School of Medicine and Los Angeles County Hospital, Calif. 

Our previous studies( 1) showed that propa- 
gation of Theiler's GD V I I  strain of mouse 
encephalomyelitis virus in minced one-day-old 
mouse brain preparations results in increased 
uptake of P32 into ribonucleic acid phospho- 
rus. Since it is known that acid-soluble nu- 
cleotides serve as precursors of cellular ribo- 
nucleic ( 2 ) and deoxyribonucleic acids (3),  
this study was undertaken to determine acid- 
soluble nucleotide constitution of noninfected 
and viral infected mouse brain and distribu- 
tion of radioactivity in acid-soluble pyrimi- 
dine nucleotides and coenzymes following in- 
jection of a specific Cl4-Iabeled pyrimidine 
nucleotide precursor, L-carbamyl-C14-aspar- 
tate. 

Methods. Synthesis of L-curbamyl-Cih-as- 
partate. L-carbamyl-C14-aspartate was syn- 
thesized from urea-CI4 (292 mg, specific ac- 
tivity 0.66 mc/mM), according to the method 
of Nyc and Mitchell(4). The alkaline re- 
action mixture was neutralized with concen- 
trated HC1 and the L-carbamyl-C14-aspartate 
preparation was purified by separation on 
Dowex 1 (formate) X8 ion-exchange resin 
by the method of Lieberman and Kornberg 
( 5 ) .  Based on the method of Koritz and 
Cohen( 6) for determining carbamyl com- 
pounds, the specific activity of the final pro- 
duce was 5.7 X lo5 cpm/pmole. The calcu- 
lated specific activity, based on urea, was 
5.8 X lo5 cpm/pmole. Although the L-car- 
bamyl-C14-aspartate solution was stored in 
deep-freeze, a chemical conversion to 5- 
carboxymethylhydantoin-C14 and to a smaller 
extent, dihydroorotate-C14 occurred. As much 

*Aided by grant from Nat. Inst. of Health and 
.4m. Cancer Society. 

as 37% of total counts in the L-carbamyl- 
CI4-aspartate solution used for injection in 
Exp. 1 and 2 was present as S-carboxymeth- 
ylhydantoin. Chemical conversion was not 
detected when a neutralized L-carbarn~1-C~~- 
aspartate solution was stored under similar 
conditions. Injection of mice and prepara- 
tion of acid-soluble fraction. Mice, 5 to 6 
weeks old, were injected intracranially in 6 
sites with total of 0.024 ml L-carbam~1-C~~- 
aspartate solution (1 x loo cpmJmouse). 
Mice were sacrificed 40 minutes after injec- 
tion by cardiac exsanguination and brains 
were immediately dissected out and frozen by 
compression with dry ice. Frozen tissue was 
ground to a fine powder and homogenized 
with 2 volumes of ice-cold 0.6 N perchloric 
acid in tissue grinder, with a Teflon pestle. 
The homogenate was centrifuged and the pro- 
tein pellet was extracted with 2 volumes 
of cold 0.2 N perchloric acid. Supernatant 
solutions from the 2 extractions were com- 
bined and perchloric acid was precipitated by 
addition of 5 N KOH to a phenol-red end- 
point in an ice bath. After removal of KCIOl 
by centrifugation, the perchloric acid-soluble 
fraction was chromatographed on a Dowex 1 
(formate) X8 resin column. Ion-exchange 
chromatography. Purine and pyrimidine nu- 
cleotides present in perchloric acid-soluble 
extracts of mouse brain were separated by 
extended gradient elution chromatography 
system (modification of chromatographic sys- 
tem of Cohn( 7) developed by Hurlbert et al. 
(8) ) . A more gradual formic acid gradient 
(mixer volume 1 liter, reservoir solution 2.3 
N formic acid) was used for preliminary 
elution to get greater resolution of earlier 


