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was oleic acid. In the dog, rat and human, an
acid tentatively identified as a C., tetraenoic
acid was found in the adrenal CEFA. The sig-
nificance of these results in relation to hor-
mone synthesis and polyunsaturated fattyv
acid metabolism is discussed.
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Plasma Disappearance Rate and Tissue Distribution of Radioactive Cobalt

Labelled Cyanocobalamin Injected into Various Animals.*

(25991)

HAroLp L. ROSENTHAL
Dept. of Physiological Chemistrv, Washington University School of Dentistry, St. Louis, Mo.

In humans and laboratory animals, paren-
terally injected cyanocobalamin is rapidly
cleared from the blood stream and approaches
normal levels within 24-48 hours as deter-
mined by microbiological assay methods(1-3).
With increased sensitivity attainable with co-
balt-60 labelled cyanccobalamin, Miller et al.
(4) demonstrated that an injected dose of the
radioactive vitamin disappeared from the
plasma more slowly in patients with chronic
myelogenous leukemia than from the plasma
of normal subjects. After 24 hours, sufficient
radioactivity remained in the plasma to de-
termine the slope of the exponential disap-
pearance curve, which approximated a half
life of 5 days. In female rabbits, Rosenthal
(5) found that plasma disappearance curves

* This study supported by research grant from
USPHS. Iam grateful to Drs. N. S. Ritter, Merck,
Sharpe and Dohme for supplies of cobalt-60 labelled
cyanocobalamin, to R. J. Dahl, E. R. Squibb and
Co., for cobalt-38 Cyanocobalamin, to T. Van Zandt
for aid with human studies, and to Paul R. Myers
for technical assistance. Some cf these data were
obtained during author’s tenure at Rochester General
Hosp., N. Y. An abstract of this study appeared in
Fed. Proc., 1960, v10, 416.

beginning 48 hours after injection of cobalt-60
cyanocobalamin could be resolved into 2 com-
ponents with apparent half lives of 4.1 days
(Component A) and about 50 days (Com-
ponent B) respectively. The similar plasma
disappearance rate of cyanocobalamin in hu-
man subjects and rabbits prompted us to de-
termine plasma disappearance rate of injected
radio cyanocobalamin in a variety of animal
species.

Materials and methods. White rabbits and
white leghorn chickens weighing 2-3 kg were
obtained from commercial sources. Mongrel
dogs weighing 6 to 15 kg were obtained from
the local pound. Healthy male human sub-
jects were laboratory personnel weighing 64
to 86 kg. All laboratory animals were main-
tained on commercial animal feed; water was
available ad lib. The human subjects ate
their usual diets without restriction. The
animals were injected with Co®’-cyanocobala-
min intramuscularly into the left hind leg or
intravenously wvie the ear vein in rabbits,
wing vein in chickens and jugular vein in
dogs. The human subjects were injected with
Co®8-cyanocobalamin vie the antecubital vein.
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FIG. 1. Disappearance of radioactive cobalt la-
belled eyanocobalamin from plasma of various ani-
mals. Initial values at zero time represent residual
radioactivity present in plasma 2 days following
inj. of eyanocobalamin. The lines were fitted to ex-
perimental values by method of least squares. Each
point represents avg values obtained on 3 to 6
animals.

Two days after administration of radioactive

vitamin, 8 to 10 ml of blood was obtained for
initial estimation of radioactivity by heart
puncture from rabbits and chickens, from the
jugular vein of dogs and antecubital vein of
the human subjects. Similar samples were ob-
tained at periodic intervals. At termination
of experiments the rabbits, dogs and chickens
were sacrificed and the tissues analyzed for
radioactivity by methods previously described
(5). Radioactivity in 5 ml samples of plasma
was counted in a well type scintillation
counter and compared with a standard pre-
pared from the original material at time of
injection. Plasma samples were obtained for
analysis of radioactivity until the counting
rate approached 1.2 times background where
the standard error of the count became
greater than - 109% for a minimum of 10,000
counts. This approximated 3 x 10°% uc per
5 ml of plasma.

Results. The plasma disappearance curves
of radio-cyanocobalamin (Fig. 1) were of 2
types, a single component curve in male hu-
man subjects and rabbits and a 2 component
curve in chickens and female rabbits. The
most rapidly disappearing component is desig-
nated Component A and the more slowly dis-
appearing one as Component B.

In dogs, plasma radioactivity reached negli-
gible levels within 4 days after injection. Uri-
nary excretion of radioactivity was deter-
mined in some dogs and represented less than
29% of injected dose. This value is less than

TABLE 1. Plasma Biological Half Life of Radioactive Cyanocobalamin Injected into Various

Animals.
Half life & S.E. (days)
Dose,
Species Sex Route ue/kg* Component A Component B
Chicken Q Intramuse. 104 4.21 + 42 (6) 9.75 + 1.01 (6)
Q Intrav. 21 4.06 =~ .34 (6) 31.6 +13.2 (6)
3 Intramuse. 122 4.10 = .22 (3) 116 += .82 (3)
& Intrav. .140 4.08 + .45 (4) 125 += 137 (3)
Rabbit Q Intramuse. 056 4.68 + .32 (5) 89.8 +64.5 (3)
Q Intrav., 050 4.34 4 .29 (6) 38.1 +16.3 (5)
S Intramuse. 044 391+ .13 (4) N.D
3 Intrav. .046 3.82 + .53 (4) ?
Weighted avg 4.18 + .13 29.9 + 9.3
Human 3 Intrav. .058 5.68 = .45 (4) N.D
Dog Q ” 085 1.34 += .27 (4) ”
2 ” .069 1.82 & .81 (4) ”

* Specifie activity of Co® and Co®™ labelled eyanocohalamin was approximately 1 pe/ug.

No. of animals in parentheses.

N.D. = not detected.
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urinary excretion of 4% of injected dose pre-
viously found in rabbits under similar condi-
tions(5).

The individual disappearance curves were
fitted with straight lines by the method of
least squares and half life of each component
was calculated (Table T). The half life of
component A for chickens and rabbits of both
sexes was remarkably similar and averaged
4.18 days. The half life of component B.
averaging 29.9 days, was significantly longer
than that of component A. In male human
subjects the half life of component A was
5.68 days. In dogs of both sexes the value
was less than 2 days, but this value is of
doubtful reliability due to rapid disappear-
ance of the vitamin from the blood stream.

Distribution of radioactivity in tissues of
rabbits and chickens 26 days following injec-
tion of cobalt-60 cyanocobalamin are shown
in Table II. In rabbits, liver and kidney con-
tained the greatest amount in approximately
equal quantity. muscle and brain tissue the
smallest amount, and heart tissue an inter-
mediate quantity. Distribution of tissue ra-
dioactivity appears to be independent of sex
or of route of administration of injected vita-
min,

In chickens, relative distribution of radio-
activity between various tissues was similar to
rabbits. Of special interest is the smaller
amount of activity present in light meat as
compared to dark meat and the similarity be-
tween heart and gizzard activity. Specific ac-
tivity of the liver, kidney, heart and spleen
of chickens was usually several times higher
than that found in comparable rabbit tissues.
but chicken muscle contained less than rabbhit
muscle.

Tissue content was generally lower in dogs
than in rabbits sacrificed 7 days after dosage
but relative concentration between tissues was
similar for both species with the exception of
muscle tissue (Table ITI). Dog muscle con-
tained approximately [5% of that found in
rabbits while other tissues contained about
50%. As with rabbits and chickens, little, if
any, differences existed in radioactive content
of tissues obtained from male or female dogs.

Discussion. Previous studies have shown

TABLE IL Tissue Radioactivity 26 Days Following Injection of Co® Cyunocobulumin,
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* From Rosenthal, 1959(5).
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TABLE ITI, Tissue Radioactivity 7 Days Following Injection of Co®* Cyanocobalamin.

No.
Species Sex Route animals  Liver Kidney Heart Spleen Musele Brain
Dog 4 Intrav. 4 413 + 41 532+ .48 232 .62 642 .22 44 +.09 1.19 +.22
Q ” 4 596 + .84 8.25+ .36 3.85+.79 877 +1.88 .59 +.08 1.61+.13
Rabbit* @ Intramusec. 6 13.28 1.16 12,67 +1.62 7.16 .27 10.80 ==1.99 3.56 .11 2.80 +.59

* From Rosenthal, 1959(5).

Values in terms of percentage of dose/100 g of tissue = stand. error.

that plasma level and tissue concentration of
Vit. Bi» varies widely between different spe-
cies of animals(6-8). It is somewhat surpris-
ing therefore, to find that the apparent disap-
pearance rate of component A in plasma is so
remarkably similar in animals as diverse as
rabbits, chickens and human subjects. The
different half life of component A for human
subjects (5.7 days) as compared with chick-
ens and rabbits (4.2 days) may be due to
experimental error since, in the smaller ani-
mals, withdrawal of sufficient blood to yield
5 ml of plasma for radioactivity determina-
tions represents a significant proportion of the
blood volume with concomitant removal of
the bound vitamin. This tends to decrease
the value of the observed half life. In con-
trast to the laboratory animals, withdrawal
of similar quantities of blood from human
subjects represents a small percentage of
blood volume. If one estimates a correction
for removal of radioactivity, the half life of
component A for chickens and rabbits be-
comes 5.3 days, a value consistent with that
for male human subjects. The 5.7 day half
life for component A in normal human sub-
jects reported here is surprisingly similar to
the 5 day half life found in sera of patients
with chronic myelogenous leukemia deter-
mined by Miller et al.(4). Furthermore, Rei-
zenstein(9) has recently calculated the ap-
parent biological half life of plasma Vit. Bis
in human subjects to be 6 days, a value in
complete agreement with our experimental
data.

The finding that 2 well defined disappear-
ance curves are present in plasma of female
rabbits and only one in male rabbits, suggests
the possibility of an endocrine relationship.
On the other hand, no sex relationship is ap-
parent in chickens.

Disappearance rates shown in Fig. 1 and

Table 1 have not been corrected for disap-
pearance rate of component B. It must be
recognized that disappearance rate of com-
ponent A may be modified by the slower dis-
appearance rate of component B. Until fur-
ther information is available, it appears de-
sirable to present our data in its actual uncor-
rected form.

Although Vit. B, content of serum varies
widely between various species of animals,
the similarity of disappearance rate of com-
ponent A indicates that the protein-cyanoco-
balamin complex in various animals may be
qualitatively similar. On the other hand,
Rosenthal (10) showed that disappearance
rate of component A in rabbits given oral
doses of Co% cyanocobalamin was slower
(T ¥ = 7.1 days) than parenterally injected
vitamin. These data demonstrate qualitative
differences in binding affinities depending on
route of administration.

The wide variation of radioactivity in tis-
sues of various species demonstrates that com-
parable tissues from different animals have
different Vit. By» binding affinities. This is
evident by comparing tissues of chickens and
dogs with that of rabbits. Reasons for this
wide variation are unknown and must await
further clarification.

Summary. Plasma disappearance of par-
enterally injected radio cyanocobalamin in
various animals was determined. Beginning
48 hours after injection 2 disappearance
curves were found in female rabbits and
chickens of both sexes, but only 1 disappear-
ance curve was present in male rabbits and
male human subjects. The most rapidly dis-
appearing component (Component A) was
similar in rabbits and chickens (T ¥4 — 4.2
days) and human subjects (T 12 —=15.7 days).
The more slowly disappearing component
(Component B) in female rabbits and chick-
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ens of both sexes approximated a biological
half life of 29.9 days. In dogs of both sexes,
plasma disappearance rate was very rapid
(T 4 = 1.5 days). Tissue radioactivity
varied between tissues of the same species and
between the various species studied.
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Isolation and Elimination of Pleuropneumonia-Like Organisms

From Mammalian Cell Cultures.*

(25992)

M. E. Porrock, G. E. KENNY AND J. T. SYVERTON
Department of Bacteriology, University of Minnesota, Minneapolis

Following the report of Robinson, et af.(1)
on association of pleuropneumonia-like organ-
isms (PPLO) with human cells in culture,
high incidence of PPLO contamination has
been found in several laboratories(2-4). Our
findings have been briefly presented in pre-
liminary communications(5,6). Methods for
surveillance of animal cell cultures for PPLO
and for their elimination are important to ap-
plication of cell cultures in virological and
physiological research, since PPLO contam-
ination is not revealed by grossly visible
changes in culture appearance or cellular mor-
phology. Neither are influences of PPLO on
metabolism of animal cells in culture known.
This paper reports results of a program insti-
tuted in the Dept. of Bacteriology, Univ. of
Minnesota, for isolation and cultivation of
PPLO from established animal cell lines. Use
of the antibiotic kanamycin for elimination
of PPLO from contaminated cell lines is de-
scribed.

Materials and methods. Cells tested were
mostly those propagated in this laboratory in
continuous culture for varying periods from
2 to 5 years. Twenty-four lines submitted by

* Aided by grants from Am. Cancer Soc., Nat.
Foundation and Nat. Cancer Inst., Nat, Inst. Health,
PHS.

other investigators were also tested. Since re-
sults were communicated individually to sub-
mitting investigators, these results are com-
bined with other data for presentation here.
Fifteen lines, all but one propagated by the
same worker for more than 2 years, were used
for evaluation of the effectiveness of kanamy-
cin. Cell lines from Minnesota were propa-
gated as described(7), while other cells were
cultivated in routinely employed media. All
media contained human, horse, calf or rabbit
serum supplemented with a) yeast extract in
Hanks’ balanced salt solution or b) Eagle
basal medium(8). Serum pools were Selas-
filtered and inactivated at 56°C for 30 min-
utes before use. Trypsin (Difco 1:250) in 10
times stock solution was prepared by dissolv-
ing 0.2 g in 100 ml of GKN solution (5.5 mM
glucose, 5.4 mM potassium chloride, 138 mM
sodium chloride). Trypsin stock was ad-
justed to pH 7.8 with sodium bicarbonate
(166 mM) solution, sterilized by Selas filtra-
tion, and stored at —20°C. Kanamycin sul-
fatet was dissolved in Hanks’ balanced salt
solution to a concentration of 10* pg kanamy-
cin base per ml.

PPLO medium, modified from the formulae

t Kanamycin sulfate was supplied kindly by Dr.
C. H. Mann, Bristol Labs., Inc.



