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virus, Monkeys immunized with egg-yolk
suspension containing virus (IDso = 10-%7)
failed to develop neutralizing antibodies. In
the latter monkeys, BEV antibodies were not
found both iz ovo and in mouse neutralization
tests. The differences in the two antigens in
regard to their capacities to form antibodies
are being studied further.

Discussion. These observations on BEV
are recorded because: (a) the virus has been
adapted to new mammalian hosts, and (b)
there appears to be an immunologic relation-
ship between it and the Lansing strain of
poliomyelitis virus. It should not be inferred
from these data that BEV is caused by polio-
myelitis virus. Further studies, now in
progress, should clarify the nature of the viral
agent. There is evidence(2,5) that the infec-
tious agent of BEV may be a member of the
psittacine group of viruses, since elementary
bodies have been observed(2,6) in the exu-
dates of calves sick with the disease, and in
infected tissues derived from animals inocu-

5. Cox, H. R,, and Wong, S. C., personal com-
munication,

6. Wenner, H. A., unpublished data.
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lated with BEV.

These observations are of additional in-
terest, because they would explain heretofore
perplexing observations regarding the occur-
rence of neutralizing antibodies for the Lan-
sing strain of poliomyelitis virus in the body
fluids of cattle(7) and other domestic birds
and animals.

Summary. Two strains of bovine enceph-
alitis virus have been adapted to mice, cotton
rats, and rkesus monkeys causing meningo-
encephalomyelitis. Evidence was presented
to show that the Lansing strain of poliomye-
litis virus and the bovine encephalitis virus
are related serologically. !

7. Hammon, W. McD., Mack, W. N., and Reeves,
W. C,, J. Immunol., 1947, v57, 285.

i We have considered carefully the possibility of
contamination of infected volk suspension with the
Lansing strain of poliomyelitis virus.  Against
this likelihood has been the fact that BEV has been
passaged many times in chick embryonic tissues,
that each of the strains studied caused encephalitis
in hamsters and guinea pigs, and finally, that the
egg-adapted strain was neutralized by Lansing serum
as well as the mouse-adapted.
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Several methods have been developed for
the removal of impurities, chiefly nitrogenous,
from lipid extracts of animal tissues(1-3).
That of McKibbin and Taylor(3) has been
found in this laboratory to be the most satis-
factory from the standpoint of general appli-

* This investigation was supported by research
grants from the National Cancer Institute, of the
National Institutes of Health; Public Health Service;
the American Cancer Society; the S. S. Kresge
Foundation and the Michigan Cancer Foundation.

1. Folch, J., and Van Slyke, D. D., Proc. Soc.
Exp. BioL. AND MEb., 1939, v41, 514.

2. Sinclair, R. G., J. Biol. Chem., 1948, v174, 343,

3. McKibbin, J. M., and Taylor, W. E., J. Biol.
Chem., 1949, v178, 17.

cation and completeness of purification with
minimal loss of lipid. The number of opera-
tions required in this method, however, re-
duces its desirability for use with micro quan-
tities, and in work involving radioactive trac-
ers. Attempts to find a suitable procedure in-
dicated that removal of the acid-soluble ma-

_terial from a tissue with 10% trichloracetic

acid (TCA) prior to extraction with lipid
solvents may facilitate purification of the
lipid extract. Swanson and Artom(4) re-
ported the use of TCA in a similar manner,
but they noted that when tissues were ex-

4. Swanson, M. A, and Artom, C., J. Biol. Chem.,
1950, v187, 281. :
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tracted with lipid solvents without previous
use of TCA, higher values for the weight of
lipid were obtained. It has been found that
this discrepancy can be overcome by using
10% TCA containing 0.4 M MgCl,.

The procedure that has been adopted, and
which has been used in this laboratory for
purifying lipids from samples of tissues weigh-
ing as little as 0.3 g, is as follows. The tissue
is removed from the animal and immediately
transferred to an all-glass homogenizer of the
Potter-Elvehjem type. Cold 10% TCA con-
taining 0.4 M MgCl; is added, about 5 ml
being used for 0.5 g or less of tissue. The
homogenizing tube is held in an ice bath, and
the sample rapidly homogenized. It is centri-
fuged in the cold, and the residue is washed
3 times with cold 5% TCA containing 0.4
M MgCl,, with centrifuging after each wash-
ing. The residue is then extracted in the
usual manner with boiling alcohol; followed
by 3 extractions with ethanol-ether(3:1). The
extracts are pooled, and the solvent removed
under nitrogen in a partial vacuum, keeping
the temperature below 55°C. The near-dry
residue is reextracted with boiling petroleum
ether-chloroform (6:1), and the extract
washed with water and dried.

Tissues treated in this manner have been
digested with NaOH, followed by acidification
and re-extraction with lipid solvents. The
failure to recover additional lipid indicated
that the original extraction was complete.
-This method has been compared with that of
McKibbin and Taylor, and also with a method
{dentical in all respects except that the acid-
soluble material was not removed with TCA
prior to extracting the lipids. In this study
aliquot weights of the same tissue were used,
and the lipids were compared on the basis of
amount found (Bloor’s oxidative procedure)
(5), Io number, free fatty acid content, and
N:P ratios. The present method and that
of McKibbin and Taylor resulted in similar
yields of total lipid (Table I). Lipids pre-
pared by these two methods possessed N:P
ratios that were similar, and considerably
lower than those found in the unpurified
samples. Furthermore, the ranges of the
ratios were similar and much narrower in the

5. Bloor, W. R,, J. Biol. Chem., 1928, v77, 53.

ained from Various Tissues. (No. in parentheses indicate ranges).

TABLE I. Effect of Purification on Lipids Obt

I2 No.
106
(98-112)

Method C*

Total lipidt

e

N:P

12 No.

Mcthod B*:

Total lipidt

—

~

N:P

Xo. of exp. Total lipid+t

Tissue

69
(.56-.85)

45
(4.2-4.7)

105 54 4.2 102 53
(101-108.2)  (.47-.61) (4.1-4.3) (89-117) (.45-.63)

4.3
(4.2-4.5)

Liver

(.62-.97)

0

2
7-95)

6-5.9)

3.2
(2.

58
(.49-.68)

74
(68-83)

3.4
-5.2)

(3

58
(.56-.63)

79
(76-82)

n

Lung

71 7.7 86 8 8.5 84 85
(.60-.76) (6481)  (80.2:942)  (.58-74) (7.48.7)  (80-90) (.67-1)

79
(71-86)

7.8
(6.2-8.3)

Brain

1.15
(.97-1.33)

1054
Identieal to

2.41

++

90
(86-94)

2.1
(1.9-2.3)

.50

(.47-.53)

92
(91.8-92.6)

Tumor

(1.9-2.1)
* Method A: Described herein. Method B: That of MeKibbin and Taylor(3); the CHCI; extracts were washed 6 times.

method A cxeept that acid-soluble materials were not removed with 10% TCA.
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Mecthod C:

t Total lipid expressed as % of wet weight of tissue.

} Single observations.
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case of the purified than in the unpurified
samples. The difference is due mainly to de-
creased nitrogen content of the purified
samples, as one might expect in view of the
findings of others that the impurities present
are largely those of nitrogenous nature(6-9).
The lipids resulting from both purification
processes may possess lowered I, numbers.
The use of TCA did not result in measurable

6. Van Slyke, D. D,, Page, 1. H,, Kitk, E.,, and
Farr, L. E., Proc. Soc. Exp. BiorL. aAxp MED., 1935,
v32, 837.

7. Folch, J., and Van Slyke, D. D., J. Biol. Chem.,
1939, v129, 539.

8. Christensen, H. N, J. Biol. Chem., 1939, v129,
531.

9. Swingle, W. W., and Pfifiner, J. J., Am. J.
Pkysiol., 1931, v96, 133.
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hydrolysis of the lipids, as indicated by a
determination of free fatty acid content.

Summary. A method is described for the
quantitative extraction and purification of
small amounts of lipid with a minimum of
manipulation. The acid-soluble material is
removed from the tissue with cold 10%
trichloracetic acid containing 0.4 M MgCl,.
The lipid is removed from the residue using
ethanol-ether. This extract is taken to near-
dryness, re-extracted with petroleum ether-
chloroform, and the latter solution washed
with water and dried. The lipid thus pre-
pared has been found to compare favorably
in several respects with lipid purified accord-
ing to McKibbin and Taylor(3).
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