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Incorporation of P32-Labeled Orthophosphate

into Tissue Phospholipids of Intact Animals

Summary
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P. DEMARCO� AND S. J. THANNHAUSER, M.D., PH.D.

T lIE DIFFERENT phospholipids of a given

tissue differ strongly in their respective

rates of incorporation of P32-labeled ontho-

1 3 The studies summarized herein

yielded information concerning the behavior of

the plasmalogens ; the phosphorus metabolism

of the plasmalogemis had not been investigated

hitherto owing to the lack of suitable analytic

methods.

ANALYTICAL PROCEDURE

A procedure for the determination of the

specific radioactivity of P32-labeled plasmal-

ogens was developed on the basis of the selec-

tive and quantitative conversion of phos-

phatidyl compounds, plasmalogens and sphing-

ophospholipids to water-soluble phosphorus

compounds as described by Schmidt et al.4

In this technic, the separation of lipid phos-

phorus from the water-soluble P-compounds

formed during the specific degradation steps is

accomplished by precipitation of the former

with ammonium sulfate at high concentration,

followed by phosphorus analysis of the aqueous
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filtrates. Owing to their high salt content,

such filtrates are not suitable for nieasure-

ments of radioactivity. The original technic

was adapted for application to studies of

incorporation by using the purified lipid

precipitates rather than the aqueous filtrates

for determinating the specific radioactivities.

RESULTS

Representative figures for the relative spe-

cific radioactivities of the total phospholipids

and of the water-soluble phosphorus COIII-

pounds of tissues of rats are given in Table i.

Each animal was killed three hours after

receiving an injection of P32-labeled ortho-

phosphate. Each value for relative specific

radioactivity is the quotient between the spe-

cific radioactivity of the indicated phosphorus

fraction and that of the specific radioactivity

of the total phosphohipici phosphorus of the

liven.

Representative figures for the ratios be-

tween the specific radioactivities of the re-

spective individual phospholipids amid those of

the total phospholipids in sonic tissues of

rabbits are given in Table ii. Each rabbit

was killed three hours after receiving an in-

jection of P32-labeled orthophosphate.

CONCLUSIONS

In agreement with earlier results of other

investigators,’ it was found that orthophos-

phate is incorporated into the phospholipids of

the heart much faster than into those of the

skeletal muscles (Table i). Possibly this

difference is a direct consequence of the simi-
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TABLE II

Ratios Between the Specific Activity (S.A.) Values of

Individual Phospholipid Fractions amid Total Phos-

pholipids of Rabbit Tissues after Injection of p32_

Labeled Orthophosphate’

P32-Labeled Orthophosphate and Tissue Phospholipids 125

TABLE I

Relative Values (If the Specific Radioactivities of Lipid and Acid Soluble P Fractions of Rat Tissues after Injection

of P32-Labeled Orthophosphate

P-Fraction

Relative Specific Radioactivity

Liver Heart (L.\’. ) Skeletal Muscle � Brain � Plasma

1 (1.12 0.025 (1.008 0. 14

3 . U 2 . 6 0. 32 0. 1 2.6

Total lipid P

Acid-soluble P

Tissue
(Total)

Lipid-P

Phospha-

tidyl-P

Plas-

nmalogen-P

Sphingo-

lipid-P

Heart 100 115 13 5

Skeletal
muscle 101) 112 21) 11.6

* S.A. of individual lipid-P fraction :S.A. of total

1i1)i(l-P X 100.

larly striking difference observed between the

rates of P32 incorporation into the acid-soluble

P-fractions of these two types of tissues’

rather than an indication of a more rapid

metabolic utilization of phospholipids in the

heart.

In the heart and skeletal muscles of rats and

rabbits, the rates of P�2 incorporation into the

plasmalogens are considerably slower than

those of P32 incorporation into the phospha-

tidyl compounds.
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