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The DPNH was prepared from DPN ‘Sigma’ by en-
zymatic reduction with alcohol and alcohol dehydro-
genase, crystallized according to Racker®.

Table I

PHI activity of perilymph, liquor and serum expressed in mg FoP
formed per hour

Perilymph Liquor Serum
mg F6P/ml/h 2-514-0-1 0-53 4-0-07 | 1-084-0:04
mg F6P/mg

~ protein/h . . | 0-8240-016] 0-36 - 0-05 {0-0164-0-001

In a cuvette of the Beckman spectrophotometer were
mixed: 048 pM DPNH in 01 ml; 3 plM piruvate in
0-1 ml; 0-3 ml NaHCOQO, 0-02 Mol; 2-5 ml phosphate
buffer 0-1 Mol, pH 7-8. The reaction was started by
adding 0-25 ml of the fluid under examination, and the
decrease in optical density followed, at room tempera-
ture, for 10 min, taking readings every minute.

Proteins were determined in the fluids before each
enzymatic test by Goa’s micromethod’.

Table 1T

LD activity of perilymph, liquor and serum expressed in Mol x 107
lactate formed per minute

Perilymph Liquor Serum
Mol x 107
lactate/ml/min. | 1-75 +0-07 | 0-2240-03 | 2-:634-0-2
Mol x 1077
lactate/mg
protein/min . . { 0:58 - 0-03 | 0-1540-025| 0-04 4 0-003

Results. In Table I and II the values for PHI and LD
activities in perilymph, liquor and blood serum are
reported. From these data it is evident that PHI and
LD activities are present in the perilymph to a consi-
derable degree. With reference to the protein content,
much higher activities are found for perilymph than for
liquor and serum. The activities for milligrams of protein
are in perilymph, liquor and serum in the ratio 100:44: 2
for PHI, and 100:26:7 for LD.

These results contribute to differentiate the perilymph
from both blood serum and cerebro-spinal fluid.

E. AnTtoNINI, C. DE MARCO,
S. CriFd

Institute of Biochemistry and Iustitute of Olo-vhino-
lavingology, University of Rome, July 20, 1956.

Riassunto
B stata messa in evidenza nella perilinfa di cavallo la
presenza di notevole attivitd fosfoesosoisomerasica e
latticodeidrogenasica. In rapporto al contenuto proteico
tali attivitd enzimatiche risultano maggiori nella perilin-
fa che nel siero di sangue e nel liquor.

8 E. RACKER, J. biol. Chem. 784, 313 (1950).
7 J. Goa, Scand. J. clin. Lab. Invest. 5, 218 {1953).

[ExPERIENTIA VoL, XIII/I]

Physical Properties of Deoxyribonucleic Acid
Isolated from Ehrlich Ascites Tumor Cells
by Various Methods

The requirement for tumor cell deoxyribonucleic acid
(DNA) to be used in certain biological studies in pro-
gress in this laboratory led to an examination of various
methods for the isolation of this cell component.

The Ehrlich ascites carcinoma was employed through-
out the investigations. DNA has been isolated from cells
of this tumor by four different methods, two of which
involved the use of surface active agents. In addition,
DNA has been separated from deoxyribonucleprotein
isolated from this tumor by means of chloroform-octyl
alcohol and by extraction with hot concentrated salt
solution.

All samples were subjected to analysis for nitrogen
and phosphorus, and a number of the physical properties
of all samples were measured. A description of these
physical properties comprises the main subject of this
report.

Experimental. The Ehrlich ascites carcinoma was
grown in Swiss albino mice. Seven to nine daysafterthe
intraperitoneal implantation of 10-12 x 10% tumor cells,
the mice were sacrificed and ascitic fluids aspirated from
the peritoneal cavities. The cells were freed of erythro-
cytes by washing in physiological saline in the manner
described by McKEE, LoNBERG-HoLM, and JeEHL!. The
washed cells were transferred to a mortar set in an
alcohol-dry ice bath, and when thoroughly frozen were
ground to a fine, homogeneous powder.

The powder was placed in a Waring blendor contain-
ing isotonic sodium chloride, pH 7-0 and 0-001 M with
respect to sodium citrate, and was blended at low speed
for 10-15 min. Nuclei were sedimented from the suspen-
sion by centrifugation at 2000 rpm for 20 min. The super-
natant was discarded and the nuclei washed three ad-
ditional times in saline-citrate solution.

DNA was isolated directly from such nuclei by the
sodium xylene sulfonate method of Simmons, CHAVOS,
and OrBacH? (SCO) and the sodium dodecyl sulfate
method of Kay, Stmmons, and Dounce? (KSD).

Two more samples were obtained by first isolating
deoxyribonucleoprotein from the nuclei by a technigue
derived from the methods of STeErRN® and GAJDUSEKS
In brief, this consisted of extracting the nucleoprotein
by shaking the nuclei for 16-24 h in the cold with distill-
ed water, precipitating the protein from the filtered ex-
tract at 0-14 M sodium chloride concentration, and
further purifying it by three cycles of dissclution in
distilled water and precipitation at isotonic sodium
chloride concentration.

Onesampleof DNA wasisolated from the nucleoprotein
by the Mirsky and PoLLISTER® modification of Sevag's
chloroform-octyl alcohol technique’. A second was
prepared by extracting the protein with 109, sodium

1 R. W. McKeg, X. LonBerg-Houwm, and J, Jenr, Cancer Res.
13, 537 (1953).

2 N. S. Simmons, 5. Cuavos, and H. K. OrsacH, Fed, Proc, 11,
390 (1952).

3 E. R. M. Kav, N. &, Simmons, and A. L. Dounce, J. Amer,
chem. Soc. 74, 1724 (195%2).

4 K. G. STerN, G. GOLDSTEIN, J. WAcMAK, and J. SCHRYVER,
Fed. Proc. 6, 35 (1947).

5 D. C. GAapjusEk, Biochim. et biophys. Acta 5, 8377 {1950).

¢ A, E. Mirsxy and A, W. PoLLISTER, J. gen. Physiol. 36, 117
(1946).

7 M. G. Sevac, D. B. Lackmay, and J. Smorens, J. biol. Chem.
124, 425 {1938).
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chloride solution, pH 7-4, as described by TyNER ef al.8.
DNA was precipitated from the chilled extract by the
addition of 2 volumes of 959, ethanol, after which it was
washed with ethanol and acetone and dried. Finally the
nucleate was put in solution in distilled water, dialyzed
for several days against frequent changes of distilled
water and separated by lyophilization,

Table I
Sample Drying method % N % P N/P
5CO | % 13-81 845 1-63
(Ohhd 13-63 8-38 1-63
Ax*> 14-35 8-77 1-64
KSD 14 14-05 8-40 1-67
o 14-04 8:38 1-68
4 14-34 8-50 1-69
C-0 Vv 13-27 8:10 1-64
o 12-86 7-95 1-62
A 1311 810 1-62
NaCl v 14-51 8-28 175
0 1471 8-32 1-77
4 14-90 8-60 1.73

* Vacuum desiccator {96 h, 60-80 mm/25°C) ** Oven (48 b, 65°C)
#+% Abderhalden (96 h, 3 mm/80°C)

The samples were dried over calcium chloride in a
vacuum desiccator (60-80 mm) for 96 h, in an oven at
65°C for 48 h, and in the Abderhalden apparatus for
96 h using P,O4 as the desiccant and boiling benzene
(80°C) as a source of heat. The apparatus was operated
at 3 mm. Nitrogen was determined by Nesslerization
following sulfuric acid-hydrogen peroxide digestion, and
phosphorus by the method of FiskE and SuBBAROW?.

Specific absorption was measured in a Beckman
spectrophotometer, model DU, and electrophoretic
mobility was studied in a Spinco model H electro-
phoresis-diffusion apparatus. Sedimentation data were
obtained from the Spinco model E analytical ultra-
centrifuge, and viscosity data by means of the Ostwald
viscometer. Samples used for physical measurements
were dissolved in a buffer containing 01 M KCI and
0-02 M NaOH which had been adjusted to pH 6-4 with
cacodylic acid. Solutions were dialyzed against the
same buffer before use.

Results and Discussion. The data are presented in
TablesIand II. Each valuerepresents the mean of several
determinations. The method of drying had no effect on
the N/P ratios of the products. This would be expected,
as would the somewhat higher N and P values obtained
for these samples dried in the Abderhalden apparatus.

Measuring the absorption of thymus DNA in 0-2 M
NaCl, REICHMAN ef al.'® found E 19%/1 cm to be 213. Our
determinations were carried out at I'/2 = 0-12 which
should yield somewhat higher values. This appears to
be the case for sample SCO,

Kartz and ScHACHMAN?! measured the sedimentation
constant of thymus DNA prepared by the method of

8 . P. Tyner, C. HE1DELBERGER, and G, A. Le Pace, Cancer
Res, 12, 158 (1952),

? C. H. Fiskg and Y. SussARrow, J, biol. Chem. 66, 375 (1925),

10 M. E. ReicumaN, S. A, Ricg, C. A. Tuomas, and P, Dory,
J. Amer. chem. Soc, 76, 3047 (1954},

i1 g, Katz and H, K, Scuacuman, Biochim. et biophys. Acta 78,
28 (1955).

Kurze Mitteilungen — Brief Reports 39

Table 1T
2 1% s H:0
Sample E) om (% 108 20 {7l o
(260 mp) 06% | 0-4% | 0-2% | 01%
SCO 218 194 414 ) 482 | 588} 774 |354
KSD{ 208 166 471 | 569 | 730 {11-0 |20-3
Cc-0 203 117 460 | 543 618 7-06 | 3-13
NaCl| 224 15.1 — 690 | — — 2.08

ScawaNDER and SIGNER!?, a preparation which has
recently been described by KawapE and WATANABE!?
as being an excellent one. Their value, at 0-039, concen-
tration, was S = 11. At 0-039%, concentration, the sedi-
mentation constant of our sample SCO would be close to
11, and that of sample KSD would be appreciably
higher.

Viscosity measurements were made in an Ostwald
viscometer at 20°C with an average shear rate of 35051
as calculated from the formula of KrorprLin!4, At this
shear rate SCHWANDER and SIGNER’s preparation had a
reduced viscosity of 25 at 15 mg% concentration. The
values given in Table IT were obtained by extrapolating
tozeroconcentration. At a concentration of 15 mg%, the
reduced viscosities of samples SCO and KSD would be
44 and 22 respectively. Inasmuch as our determinations
were carried out in a medium of lower ionic strength
(0-12 as compared to 1-7 employed by ScHWANDER and
SIGNER'?), it might be more valid to compare our
extrapolated values with the reduced viscosity measured
at a concentration of 15 mg% by SCHWANDER and
SIGNER!2,

In general, the material prepared by the sodium xylene
sulionate method of Simmons, CHavos, and OrBACH?
secemed to give the most highly polymerized DNA, and
to be comparable to the best preparations reported in the
literature.

It is a pleasure to acknowledge the technical assistance of Mr,
Harr1s Birp, Mr. Maurice DaviEs, Miss MARY ENGLERT, and Mr.
Ronert F, J. McCANDLESS.

J. S. CorrER, R. A. BrowN, and
D. KRIICHEVSKY

Viral and Rickelisial Section, Research Division,
American Cyanamid Company, Lederle Laboratories,
Pearl River, New York, July 19, 1956.

Zusammenfassung

Die Desoxyribonukleinsdure des Ehrlich-Karzinoms
wurde nach vier verschiedenen Methoden isoliert und
Stickstoff- und Phosphorgehalt sowie die physikalischen
Eigenschaften fiir jedes der vier Priparate bestimmt. Die
mit Hilfe von Natrium-Xylolsulfonat isolierte Desoxy-
ribonukleinsiure scheint am stirksten polymerisiert zu
sein.

12 H, ScuwaNpeER and R, SiGNER, Helv. chim. Acta 33, 1521
(19503.

13 Y, Kawape and I, Waranasg, Biochim. ct biophys, Acta 19,
513 (1956),

U4 H, KroerLin, Kolloid-Z, 47, 204 (1929).



