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ports(3), while the other portion was used 
for hematoxplin-eosin (HE) staining. 

Restrlts. Histological cxaminations of  18 
HE preparations were carried out to confirm 
diagnosis. Two non-neoplastic specimens 
were found to be the myometrium and mu- 
cous membrane, demonstrating no atypical 
elements. Twelve specimens were epitheli- 
omas, including 2 undifferentiated ones and 
10 relatively differentiated ones. The re- 
maining 4 cases were myomas. 

Of the acid hematein preparations, the 
non-neoplastic portions showed dark blue or 
blue-black staining of cytoplasmic substance 
and nucleoplasm in the epithelial cells (Fig. 
1 ) .  Tn some, many fine, deep blue granules 
were recognized lying at the juxtanuclear 
area in the cytoplasm. The stromal cells, the 
nuclei especially, were stained intensively. 
The myometrium was negative in reaction. 

The parenchymal cells of all the epitheli- 
omas were negative in reaction (Fig. 2, 3, 5 ,  
7 ) .  The cytoplasm appeared pale yellow; 
often only the nucleoli were stained (Fig. 2 ) .  
The stromal cells, however, showed dark 
staining, especially in the nucleoplasm (Fig. 
3 ,  5, 7). It was often observed that the non- 
neoplastic epithelial cells in the adjoining 
areas of the epitheliomas were stained deeply. 
The myoma cells in all 4 cases were negative 
in reaction, like the muscle cells of the myo- 
metrium. 

Discussion. I t  appears that epithelial cells 
and neoplastic cells of epithelial origin react 
differently to acid hematein lipoprotein stain- 
ing, the former being definitely positive and 

the latter negative. It is interesting that 
even the non-neoplastic epithelial cells near 
the epithelioma are sometimes negative in 
reaction. Further studies with many more 
cases are needed to confirm the regularity of 
these findings. However, this particular 
staining method may serve to supplement 
prevailing conventional cytological and his- 
tological methods in biopsy as well as smear 
diagnosis of uterine epitheliomas. 

Summary. The acid hematein lipoprotein 
staining was used on non-neoplastic and neo- 
plastic human uterine biopsy specimens. Epi- 
thelioma cells are conspicuously unstained, 
while epithelial cells and other tissue cells 
show a positive reaction. 
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Recent advances in gas chromatographic 
technics have made possible the determina- 
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tion of the fatty acid composition of small 
quantities of biological lipids. The sensi- 
tivity of these technics allows measurement 
not only of whole plasma fatty acids, but of 
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fatty acids present in the various plasma lipid 
esters as well as in isolated lipoprotein frac- 
tions. Thus, Ilole et a/.( I )  have reported 0 1 1  

the plasma lipid fatty acid composition for 
nian and a number of animal species. Lind- 
gren et al.(2) have determined fatty acid 
distribution in lipid esters of the major hu- 
man serum lipoprotein fractions. The wide 
use of mice in biological experimentation 
both in this and other laboratories has 
prompted the present report on the fatty acid 
composition of plasma lipids in normal un- 
treated mice. Also included is a comparison 
of mouse plasma fatty acid composition data 
with those obtained for humans. 

Methods. Samples of plasma were ob- 
tained from 31 ten-week-old male Swiss white 
mice, weighing approximately 26 g, and exist- 
ing exclusively on Simonsen Laboratory 
white diet and water ad libitum. Blood was 
drawn by heart puncture and the separated 
plasma was used in subsequent lipid analyses. 
Plasma lipoprotein fractions were isolated by 
the method of successive preparative ultra- 
centrifugation previously reported ( 3 ) .  Three 
centrifugal fractions were obtained: ( 1 )  all 
low density lipoproteins having a density less 
than 1.063 g/m17 ( 2 )  high density lipopro- 
teins (HDL) ranging in density between 
1.063 to 1.218 g/ml, and ( 3 )  a sedimenting 
protein fraction of density greater than 1.218 
g/ml. The latter fraction contains the major 
part of the plasma non-esterified fatty acids 
(NEFA) which are bound to albumin. Lipid 
extraction was accomplished by a modified 
method of Sperry et a l . ( 4 ) .  NEFA extrac- 
tion was carried out by the procedure of 
Dole(5). The extracted lipids were sepa- 
rated by silicic acid chromatography (6) into 
3 chemical fractions: ( 1 )  cholesteryl esters, 
(2) glycerides, cholesterol, and NEFA, and 
(3)  phospholipids. The amounts of lipid in 
these fractions were determined by infrared 
spectroscopy. Lipid fractions were trans- 
methylated according to the procedure of 
Stoffel et a L ( 7 ) .  Methyl esters were sub- 
jected to gas-liquid chromatography using 
the apparatus and procedures described by 
Upham et a L ( 8 ) .  A 52 inch glass column 
( 6  mm inner diameter) was packed with 48- 
65 mesh Chromosorb, coated with 3070 by 

TABLE I. Fatty Acid Composition of Mouse 
Flitstn;i. lipids. Values expressed as percentage of 

t,otal fatty acid niethyl esters. 

Cholesteryl Glycerides Phospho- 
b'att,y acid esters + NEFA lipids 

Prc! L6:O .4 
P:ilmitic 1 ti :O 5.0 
P;Llniit,oleic* 16: 1 1.5 
1 f i : l -  18:O .1 
St,eilric 18 : 0 1.2 
Olrie 18: l  6.0 
I,inoleie 18 : 2 50.1 
1 8 ~ 2  - 20:4 3.4 
Arachidonic 20 : 4 29.9 
Post 20 :4 2.4 

.8 
24.8 

3.8 
.8 

3.1 
27.2 
33.4 
4.1 
2.4 

.7 

.4 
29.9 

.5 

.9 
17.7 
8.2 

30.0 
3.7 
8.3 
.6 

weight succinic acid diethylene glycol poly- 
ester (LAC-2R-728) .+ 'me resulting chro- 
matograms were evaluated by a punched card 
technic reported by Tandy et al . (9) .  The 
major fatty acids are reported according to 
the nomenclature proposed by Dole et al. ( 1 ) .  
Minor and unidentified constituents, amount- 
ing to approximately 15% of the total methyl 
ester weight, are designated as in a previous 
report(2) by: Pre 16:0, 16:l-18:0,  18:2- 
20:4, and Post 20:4. These designations re- 
fer to the elution position of such esters rela- 
tive to the more abundant identified esters 
on the succinic acid diethylene glycol p l y -  
ester column coating. 

Results. The fatty acid composition of the 
individual lipid compounds in mouse plasma 
are presented in Table I. These values show 
significant differences in fatty acid composi- 
tion. The cholesteryl esters contain a high 
percentage of polyunsaturated acids, linoleic 
and arachidonic, with all other acids mark- 
edly low. The fraction containing both glyc- 
erides and NEFA shows palmitic, oleic, and 
linoleic as the principal acids. In  the phos- 
pholipids, palmitic, stearic, and linoleic pre- 
dominate while the lower oleic content is 
comparable to that of arachidonic acid. 

Comparison of the mouse data can be made 
with normal human lipid fatty acid values 
( 2 )  shown in Table 11. The percentage of 
arachidonic acid in mouse cholesteryl esters 
is significantly higher than in the human. On 
the other hand the human cholesteryl es- 
ters have a higher percentage of palmitic and 
oleic acids than mouse esters. In  the glycer- 
ide and NEFA fraction of the mouse the per- 
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TABLE 11. Fatty Acid Composition of Human 
Serum Tipids. Values expressed as percentage of 

Cholesteryl Glycerides Phosplio- 

total fatty acid methyl esters. 

Fatty arid esters + NEFA lipids 

P’re l6:O 3.0 
Yalniitic 16 : 0 10.0 
Pnlmitoleic 16 : 1 3.3 
1 6 ~ 1 -  18:O 1.1 
Stearic 18:O 1.2 
Oleic 18:l 17.8 
Linoleic 18 : 2 55.3 
18:2 - 20:4 2.1 
Arachidonic 20 : 4 5.6 
Post 20 : 4 .6 

3.5 
29.8 

3.7 
1.1 
4.6 

39.1 
15.7 

1.2 
1.3 
- 

2.0 
33.2 
1.1 

.9 
14.3 
11.9 
21.9 

3.3 
9.3 
2.0 

centage of linoleic acid is approximately dou- 
ble that in the human. However, oleic acid in 
human glycerides is higher than in the mouse. 
The phospholipid fractions of both the mouse 
and human show a general similarity in fatty 
acid composition. Content of linoleic acid 
is greater in the mouse than in human phos- 
pholipids. In  general this comparison shows 
a significantly higher content of pulyunsatu- 
rated fatty acids in mouse lipids than in the 
human. 

Since all mouse plasma lipids are trans- 
ported bound either to lipoproteins or to al- 
bumin the fatty acid composition of such 
macromolecular complexes was determined. 
In  Table I11 are presented the data on fatty 
acids in 3 mouse plasma macromolecular 
fractions. Comparison of these data indi- 
cates the following points: (1) the low den- 
sity lipoprotein fatty acid composition is 
very similar to the albumin-bound NEFA 
composition, ( 2 )  the percentage of arachi- 
donic and stearic acid is highest in the HDL 

TABLE 111. Fatty Acid Composition of Lipopro- 
tein Fractions of Mouse Plasma. Values expressed 

as percentage of total fatty acid methyl esters. 

Lipoproteins 
Low High Albumin-bound 

Fatty acid density density NEFA 

Pre 16:O .8 .4 
Palmitic 16 : 0 25.0 18.1 
Palmitoleic 16 : 1 2.3 1.0 
1 6 : l -  18:O .9 .9 
Stearic 18:O 5.0 10.7 
Oleic 18:l 24.1 8.9 
Linoleic 18:2 33.8 39.3 
18:2 - 20:4 3.9 3.4 
Arachidonic 20 :4 3.6 16.4 
Post 20 : 4 .8 1 .o 

1.2 
28.0 

2.9 
1.3 
5.9 

19.8 
32.5 
4.0 
3.4 
1.2 

fraction, and ( 3 )  the percentage of oleate is 
highest in the low density lipoprotein frac- 
tion. From data obtained in this laboratory, 
it is known that approximately two-thirds of 
the lipid present in mouse plasma is gener- 
ally carried in the HL)L lipoproteins. Thus, 
the fatty acid composition of mouse plasma 
is in great part determined by the fatty acid 
distribution in HDL lipoproteins. 

During these analyses i t  was found that 
mice normally transport a significantly 
higher amount of albumin-bound NEFA 
than humans. Values ranging from approxi- 
mately 1330 to 2000 pEq/L are obtained in 
the mouse while in humans the values usually 
encountered are in the range of approxi- 
mately 400 to 600 pEq/L. Since salt addi- 
tion in the ultracentrifugd procedures used 
is known to displace a small amount of fatty 
acids from the albumin the above values are 
probably even somewhat less than actually 
present on mouse albumin. 

Summary. 1. Mouse plasma lipid and 
lipoprotein fatty acids were evaluated by gas 
chromatography. 2. The plasma cholesteryl 
ester fraction contained a high percentage of 
polyunsaturated acids, linoleic ( 50.1 % ) and 
arachidonic (29.9%). 3. Mouse fatty acid 
data were compared with human values. 4. 
Concentration of albumin-bound NEFA in 
mouse plasma was found to be significantly 
higher than normally present in humans. 
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