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sues of hypothyroid, hyperthyroid and eu-
thyroid rats to a high concentration of epi-
nephrine was essentially the same. It is sug-
gested that the magnitude of the lipolytic
response to physiologic doses of epinephrine
may be related to the basal lipolytic activity
of the adipose tissue.
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Enzyme Activities in the Developing Muscle and Liver of Normal
and Genetically Dystrophic Chick Embryos. (29804)

E. M. Omagr, T. M. FercusoN, C. R. Crecer anp J. R. CoucH
Texas A & M University, College Station, Texas

Asmundson and Julian(1) reported muscu-
lar dystrophy as a genetic anomaly in a
strain of New Hampshire chicks. They at-
tributed this condition to a recessive gene
which also affects the body conformation.
The age at which the characteristic symp-
toms of avian muscular dystrophy could be
detected varied from 4 to 12 weeks. Cor-
nelius ef al(2), in a study using the same
strain of chicks, reported that 4 weeks to 18
months old dystrophic birds exhibited higher
activities of serum aldolase and glutamic-
oxaloacetic transaminase (GOT) in serum
and tissues when compared to normal birds.
Zalkin and Tappel(3) reported that oxida-
tion of succinate is impaired in tissue from
vit. E-deficient rabbits. Allen et a/(4) found
that activity of cytochrome ¢ reductase was

elevated in muscles from vit. E-deficient rab-
bits while cytochrome ¢ oxidase was decreased
during the first week of the deficiency and
then approached normal level. The purpose
of this investigation was to determine the
activities of the succinic dehydrogenase,
GOT and cytochrome ¢ oxidase in embryos
and day-old chicks from the genetically dys-
trophic and normal strains of New Hamp-
shire chicks in an effort to elucidate the ef-
fect of the dystrophic gene on the activity of
these enzymes.

Procedure. Eggs were collected daily from
hens maintained on a practical type diet.
The muscular dystrophy strain of birds was
from a stock originally obtained from As-
mundson and Julian in 1958 and maintained
at this station. A normal strain of New
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EnzyME AcTtiviTies IN CHIck EMBRYOS

Hampshires was obtained from a stock known
not to have this genetic anomaly. Fifty eggs
per strain were placed in a forced-draft incu-
bator for 6 days. On the 6th day, eggs were
candled and 30 fertile eggs per strain were
selected for the experiment and placed in the
incubator. Embryos were taken at 7, 10, 14,
18, and 21 days. Day-old chicks were also
included in this study. Five embryos or
chicks were used for each age group. Seven-
day-old embryos were homogenized in a mor-
tar placed in a crushed ice bath and samples
of the whole body homogenate were taken.
Embryos 10 days of age and older were rela-
tively larger in size and samples from breast
muscle, leg muscle and liver were obtained.
Preparation of samples for enzyme assays
was carried out as described by Creger et al
(5). The procedure outlined by these workers
for assay of succinic dehydrogenase and cyto-
chrome ¢ oxidase activities was used. The
activity of GOT was assayed according to
the procedure of Karmen and Wroblewski
(6). Enzyme activities were expressed per
mg of tissue protein. Protein was measured
using the biuret method.

Results.  Succinic  dehydrogenase, cyto-
chrome ¢ oxidase and GOT activities were
greater in the 7-day whole embryo homoge-
nates from the normal strain than from the
corresponding activities in the muscular dys-
trophy embryos (Table I). At later stages
of embryonic development, enzyme activities
in breast muscle, leg muscle and liver were
generally higher in the normal birds than in
the dystrophic strain. Standard deviations
are quite large in some instances but differ-
ences in enzyme activities, as described, are
still apparent.

Discussion. A depression of the activity of
succinic dehydrogenase and cytochrome ¢
oxidase in the breast muscle, leg muscle and
livers of dystrophic embryos and day-old
chicks, as compared to the normal strain, was
noted. These results suggest a disturbance
in the cytochrome system and the succinic
dehydrogenase system. Similarly, Allen et al
(4), using E-deficient rabbit muscles, con-
cluded a possible disruption of the cyto-
chrome system as the site of the metabolic
disturbance in the nutritionally induced
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muscular dystrophy. These workers sug-
gested the cytochrome ¢ reductase to be the
site of the disruption. The depression of the
succinic dehydrogenase system is in agree-
ment with the results of Zalkin and Tappel
(3) who found a decrease in the oxidation of
succinate in E-deficient rabbit tissues.

The GOT activities in the dystrophic and
normal tissues were comparable to each other
in most of the determinations. This is in
contradiction to the findings of Cornelius et
al(2) where tissues from 12 to 18 months old
dystrophic chickens displayed higher GOT
activity than the normal strain. Our results
were based on the tissue protein and not on
the dry weight of the tissue as reported by
Cornelius and coworkers, which may explain
the differences in the results.

While gross observations of muscular de-
generation have been made in hatched chicks
of muscular dystrophy strain of chicks, the
metabolic changes reported here may be re-
lated to the onset of the muscular dystrophy
symptoms in older birds. No previous report
was found concerning enzyme activities of
embryos from dystrophic strains of chicks.

Summary. Activities of succinic dehydroge-
nase, cytochrome ¢ oxidase and glutamic
oxaloacetic transaminase (GOT) have been
assayed in embryos and day-old chicks from
a genetically dystrophic and normal strain
of New Hampshire chicks. Results point out
possible defects in the cytochrome ¢ oxidase
and succinic dehydrogenase systems as the
site for the metabolic disturbance in the
hereditary muscular dystrophy in chicks.
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