the level of DDD in the liver might
be useful as a diagnostic criterion.

Quantitative relations of metabolites
differed among tissues as well as be-
tween dead and living birds (Table 2).
In both living and dead birds, DDD res-
idues reached their highest concentra-
tions in the liver, and DDT, in the re-
mainders, while DDE was at its highest
concentration in the livers of dead
birds and in the remainders of sur-
vivors.

It seems appropriate to add together
the DDT and DDD residues, for both
are commercial insecticides that are
known to affect birds. Furthermore,
DDD may be formed from DDT under
widely varying natural conditions
(10), including postmortem decompo-
sition of animals (/7). Since most an-
imals are stored for weeks or years
before being analyzed, it is possible
that much of the DDT is converted to
DDD after death.

The amount of DDT converted after
death may vary considerably from or-
gan to organ. For this reason, we can-
not state that the concentration of me-
tabolites found in different parts of
the body (Table 2) reflects the condi-
tion in life. However, the differences
are so great that they probably re-
flect life processes in large part. Cer-
tainly the avian liver converts a great
part of the DDT to DDD, and it is
logical to assume that this is not solely
a postmortem effect.

DDE did not appear as a result of
postmortem decomposition (77). This
metabolite of DDT is formed rather
slowly and is lost slowly; often it is
found in large amounts in apparently
healthy animals. Probably much of it
is picked up from food organisms in
which it has already been metabolized
to DDE. Little is known about the
effects of DDE in vertebrates, but this
compound is not a commercial pesti-
cide and is generally reported to be of
low toxicity, a view that is in harmony
with our findings.

The validity and usefulness of
DDT residues in the brain for indicat-
ing death from DDT poisoning is
strengthened by extension to additional
species of birds, and particularly by
the consistency of quantities in birds
dying at various times after dosage;
brain residue levels are seen to be sim-
ilar in birds and certain mammals. Res-
idues in livers and remainders appear
to be more variable and time-related
than those in brains and hence are of
less value in diagnosing mortality. The
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concentration of DDE was low in dead
specimens but was the highest metab-
olite in survivors. The relative im-
portance of DDT and DDD was not
apparent.

LuciLLE F. STICKEL

WiLLiAM H. STICKEL
Patuxent Wildlife Research Center,
U.S. Bureau of Sport Fisheries and
Wildlife, Laurel, Maryland

R. CHRISTENSEN

Wisconsin Alumni Research
Foundation, Madison, Wisconsin
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Association between Potassium
Concentration and Serological
Type of Sheep Red Blood Cells

Abstract. When red blood cells from
115 sheep were classified for the pres-
ence or absence of antigenic factor M
and for high (as opposed to low) potas-
sium concentration levels, the cells of
the 22 M-negative sheep were low in
potassium.

Gene M is responsible for the pres-
ence of the M antigenic factor of sheep
red cells and the corresponding M-
positive phenotype; mm sheep have
M-negative red cells (/). Gene Ka%,
for low concentration of red-cell po-
tassium (low K), is dominant to its
allele ka® so that kaka" sheep are of
the high-potassium (high K) type (2).

Table 1. Classification of réd cells from 115
sheep for antigenic factor M and potassium
type (low or high).

Low High
M class
Ka“/? Ka“ka kavka®
Negative 22 0 0
Positive 22 26 45

Table 2. Genotypes and phenotypes for the
M red-cell factor and for red-cell potassium
concentration in sheep of three breeds and
their crosses.

M negative M positive
mm M(m)* M(m)* M(M)*
Low K Low K Low K High K
Kal(Kal)* Ka®%(kah)* Kalkaht kavkah
Cheviot
3 3
Scottish blackface
3 7
Welsh mountain
0 6
Cheviot X Scottish blackface
3 4 9
Cheviot X Welsh mountain
10 4

Scottish blackface X Welsh mountain
2 6

#* Predicted genotype

The red cells from 115 sheep of
three breeds and their crosses were
classified for the M factor with an
ovine antiserum (isoimmune) in a
hemolytic test (/) and for high or
low-potassium type from estimation of
the red-cell potassium concentration by
flame photometry (3) (Table 1). With
no prior information to indicate an as-
sociation between M types and potas-
sium types, four different phenotypes
would be expected. However, all of the
22 M-negative bloods were from sheep
of the low-potassium type; none was
classified as M-negative, high potas-
sium. Furthermore, all 26 sheep previ-
ously known by progeny tests to be
heterozygous (Kalkat) for low potas-
sium were M-positive, suggesting that
all M-negative sheep are homozygous
(KatKal) for low potassium.

The association between the M-nega-
tive (mm) genotype and the appar-
ently homozygous (Ka“Ka®) low-po-
tassium genotype suggests that the
relation between the notation for the
possible genotypes and the correspond-
ing phenotypes is as follows: °

Genotype Phenotype
Ka"Ka“ = mm Low K, M-negative
Ka“ka" = Mm Low K, M-positive
ka"ka" = MM High K, M-positive
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This phenotypic relation occurs in
populations of widely differing genetic
backgrounds as shown in Table 2. The
data for each of the three breeds and
their crosses are in accord that M is
equivalent to ka® and m is equivalent
to Ka', but the precise nature of this
equivalence remains to be determined.

B. A. RASMUSEN

J. G. HaLL

Agricultural Research Council, Animal

Breeding Research Organisation, West
Mains Road, Edinburgh 9, Scotland
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Deamino-Oxytocin and
1-y-Mercaptobutyric Acid—Oxytocia:
X-ray Crystallographic Data

Abstract. X-ray studies of crystalline
deamino-oxytocin (1-8-mercaptopropi-
onic acid-oxytocin) have established
the existence of both wet and dry
forms. A remarkable degree of simi-
larity exists between the two forms
even though there are changes in cell
dimensions and space group on drying.
The dry form of 1-y-mercaptobutyric
acid--oxytocin is very similar to that of
deamino-oxytocin.

Deamino-oxytocin (1-8-mercaptopro-
pionic acid-oxytocin) and 1-y-mercap-
tobutyric acid-oxytocin were both first
crystallized from 1N acetic acid by
Jarvis and du Vigneaud (7). Ferrier,
Jarvis, and du Vigneaud have shown
that both compounds can be crystal-
lized from water (2). Deamino-oxyto-
cin exerts some of the pharmacologi-
cal activities of oxytocin to an even
greater degree than does the hormone
itself, ~whereas 1-y-mercaptobutyric
acid—oxytocin is virtually inactive.

Using a slight modification of their
procedure, slow cooling over a nar-
rower temperature range, we have ob-
tained much larger crystals (0.4 X 0.08
X 0.01 mm) of deamino-oxytocin.

1552

Table 1. Data for deamino-oxytocin and 1-y-mercaptobutyric acid-oxytocin.

Unit cell dimensions

Measured

Space A
Form a b ¢ 8 % g?oup density (D)
A A A ° (10°A%) (g/ml)
Deamino-Oxytocin

Wet 273+.1 907x.03 23.1=+.1 1024 =3 5.60 %= .06 P2, 1.305 = .005*

1.328 = .005%
Dry 281+.2 943,06 2452 1240=+.3 5.38=+.10 2 1.328 + .005

1-n-Mercaptobutyric acid-oxytocin

Dry 28,0+.2 92406 243+.2 1214+.3 535=+.10 C2i 1.319 = .005
#* Measured in aqueous column. T Measured in water-saturated xylene-bromobenzene column.

}+ More probable of two possible space groups.

These crystals are monoclinic laths,
elongated along b, lying on (001), and
frequently terminated by complex high-
order forms. The uniterminal charac-
ter of the diad axis is usually evident.
On standing in air, the main face of
the crystal loses brilliance and appears
eroded. A discrete air-dried stage has
been defined.

We have examined only a prepara-
tion of the air-dried form of 1-y-mer-
captobutyric acid—oxytocin. The crys-
tals were small, and many of them
were fragmented. They are thin mono-
clinic plates, elongated along b, and
lying on (001).

X-ray crystallographic data for both
the wet and the dry forms of deamino-
oxytocin and the I1-y-mercaptobutyric
acid-oxytocin were obtained from oscil-
lation, Weissenberg, and precession pho-
tographs; CuKq radiation was used.
The densities were determined by a
modification of the normal density-
gradient-tube procedure (3). The gra-
dient tube was viewed between crossed
sheets of Polaroid in order to deter-
mine the position of the extremely
small samples of the colorless crystals.
By this technique, a density determina-
tion was possible with a few erystals
of total weight approximately 10ug.
These crystals could not be seen in the
gradient tube without the aid of the
crossed Polaroid sheets. The results of
the x-ray and the density studies are
shown in Table 1.

When deamino-oxytocin crystals are
dried, there is not only a change in
cell dimensions but also a change in
space group from P2, in the wet form
to C2 in the dry form. However, this
change is not so significant as it might
appear, since the intensity distribution
of the Okl, hk0, and hO! reflections of
the wet form of deamino-oxytocin all
showed marked pseudo face-centering
related to the face-centering exhibited
by the dry form.

The density of the wet deamino-
oxytocin crystals was determined in
both water-saturated xylene-bromoben-
zene and aqueous columns. The den-
sity (1.305 g/ml) obtained with the
aqueous column leads to a value of
221040 for the molecular weight of
the asymmetric unit. This corresponds
to two molecules of deamino-oxytocin
(C43N;0,5H¢:Ss, molecular  weight:
991) and 12=2 molecules of water. The

~ density (1.328 g/ml) obtained with the

water-saturated  xylene-bromobenzene
column leads to a value of 224240,
corresponding to two molecules of de-
amino-oxytocin and 14%2 molecules
of water. The air-dried form of de-
amino-oxytocin has a density of 1.328
g/ml which leads to an asymmetric unit
weight of 107730, corresponding to
one molecule of deamino-oxytocin and
5+2 molecules of water. In the
normal transition from the wet to the
air-dried state in proteins and large
peptides, water is lost and there is a cor-
responding decrease in the volume of
the crystal. The loss of some of the
aqueous component of higher partial
specific volume leads to an increase in
density. The existence of an air-dried
form with a measured density of
1.328 g/ml therefore suggests very
strongly that for the wet form the
lower value of the density found in the
aqueous column should be considered
more probable. Water could be lost
from the crystals in the xylene-bromo-
benzene column. The volumetric
change observed on drying is compati-
ble with a loss of either three or four
molecules of water per two molecules
of deamino-oxytocin (the asymmetric
unit in the wet form).

The wet crystals of deamino-oxytocin
give good diffraction patterns. The min-
imum spacing observed was 1.1 A. The -
dry crystals are markedly disordered
with a minimum spacing of 1.8 A.
These crystals are highly mosaic with
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