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the dog and the rat following RIAP adminis-
tration indicates that the liver metabolizes
RIAP to at least four I'3'-containing com-
pounds, one of which is free I'3! itself. It
is of interest that approximately 95% of the
radioactivity excreted in the bile is in the
form of 3 as yet unknown compounds. Chai-
koff (7) has shown that rat liver is rich in
a “nonspecific deiodinase,” capable of split-
ting the I'3! tag from various thyroid hor-
mone intermediates. It is possible that such
a deiodinase is also responsible for splitting
the I'3! tracer from RIAP.

The major radioactive metabolic products
found in the urine of the dog and the rat
appear to be identical to those found in the
bile following RIAP administration. Whether
or not these represent metabolic products of
the liver which are simply excreted by the
kidney, or whether they are metabolites of
the kidney itself is not known. The un-
known radioactive metabolites (X, Y and Z
in Fig. 3) of RIAP have not been demon-
strated in the plasma.

Summary and conclusions. These studies
show that the dog, like the rat, rapidly con-
verts RIAP to a more diffusible form and
that the liver is the primary site of this
conversion. Chromatographic analysis of
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serial plasma samples following RIAP injec-
tion in the rat indicated that as early as 15
minutes most of the plasma radioactivity was
due to free I'3! and not RIAP, thus invalidat-
ing the use of this compound in total body
water studies. Finally, chromatographic
analyses of dog and rat bile following RIAP
administration showed that in addition to
RIAP and free I'3!, the majority of radio-
activity excreted was in the form of 3 as yet
unknown compounds.
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Decrease in Incidence of Blood Spots in Chicken Eggs by Injection

Derivatives of Pyrrole-2-Aldehyde Chalcones into Hens.*

(29469)

C. H. Bicranpt, EsTHER B. BENNETT AND Ursura K. ABroTT
School of Veterinary Medicine and Department of Poultry Husbandry, University of California,
Davis

The cause of preovulatory, intrafollicular
hemorrhage, resulting in blood spots in
chicken eggs has not been determined; how-
ever, it is thought to be related to capillary
fragility(1). Flavone glucosides and their
water-soluble derivatives, the chalcones, have
been used experimentally in the treatment
of disease of man in which capillary fragility

* This work was supported by NIH Grant HE
08288-01.

t Present address: Coll. of Vet. Med., Univ. of
Saskatchewan, Saskatoon, Canada.

is a prominent finding(2,3). Therefore, the
effect of 4 newly synthesized pyrrole-2-alde-
hyde chalcones on the incidence of blood
spots in eggs was tested and compared with
that of commercial hesperidin and hesperidin
methyl chalcone.

Methods. Laying Leghorn chickens of a
strain which produces a high percentage (50
to 100%) of eggs with blood spots,} were
injected with the test materials. The pyrrole-

{ Developed by Dr. F. W. Lorenz, University of
California, Davis, Calif.
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2-aldehyde chalcones were prepared by modi-
fied standard base condensation methods(4),
using pyrrole-2-carboxaldehyde and its N-
methyl derivative, together with various
methyl-phenyl ketone derivatives. Solutions
(2-2.5 ml) containing chalcones were injected
subcutaneously into groups of laying chick-
ens daily as follows:

Group 1. hesperidin, 10 mg;

Group 2. hesperidin methyl chalcone, 25
mg;

Group 4. N'-methyl-pyrrole-2-al-(3’-hy-
droxy) acetophenone, 150 mg;

Group 5. N-methyl-pyrrole-2-al-(3’-amino-
4’-methoxy) acetophenone, 100
mg;

Group 7. N-methyl-pyrrole-2-al-(2’, 3, 4'-
trihydroxy) acetophenone, 100
mg;

Group 8. N-methyl-pyrrole-2-al-(4'-hy-
droxy-3’-methoxy) acetophenone,
50 mg.

Injections were given for 7 days in Groups

1 and 2, and 14 days in Groups 4, 5, 7, and
8. Groups 3, 6, and 9 were non-injected con-
trols.

From 2 days following the first injection
to 2 days after the last injection was consid-
ered the experimental period. This procedure
avoided the inclusion of ova already pre-
formed at the time of initial injection. Eggs
laid 8 days before and 8 days after this pe-
riod were considered pre- and postinjection
levels.

Experimental birds were selected from a
high blood-spot-producing strain of Leghorn
chickens which had exhibited an increasing
incidence of blood spots for 5 months prior
to injection. Only birds which laid consist-
ently throughout the test periods were chosen
for tabulation, in order to avoid sampling
errors. Lee-White whole blood clotting times,
one-stage prothrombin times, and thrombo-
plastin whole blood clotting times were de-
termined. Also, measurements of hematocrit
values, buffy coat, and plasma volume, as
well as red blood cell counts and white cell
differential counts, were made.

Although the size and number of blood
spots were graded on egg break-out accord-
ing to a previously prepared formula, only
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the presence or absence of blood spots was
used for tabulation and statistical analysis
(9).

Results. In 3 groups the percentage of eggs
with blood spots was lowered significantly
(p = .001) from pre-injection levels by the
injection of chalcones (Fig. 1). In Group 4
the reduction was from 78% to 47%; in
Group 7, from 85% to 38%; and in Group
8, from 85% to 30%. The percentages of
blood spots in these groups were also signi-
ficantly lower than those of their non-
injected controls. Eggs from birds in Groups
2 and 5 failed to show statistically significant
decreases in blood spot percentage. How-
ever, in Group 1, blood spot incidence was
decreased from 77% to 52%, but this reduc-
tion was only statistically significant (p =
.02-01) when compared with before and
after injection levels, not with non-injected
controls. It was observed that the number
and size of blood spots also were reduced, by
the effective chalcone injections, in eggs
which could not be recorded as negative. No
significant changes due to the injections were
noted in blood coagulation tests or hemo-
grams. No generalized toxic reactions were
evident as a result of the injections; all birds
continued to eat, drink, and lay in a normal
manner. Some local swelling, thought to be
due to impurities, occurred at site of injec-
tion in Groups 1, 2 and 7. Rate of reduc-
tion in blood spot incidence was generally .
rapid 2 days after injection of the effective
chalcones. This was followed by a quick re-
turn to high blood-spot percentages, 2 to 4
days after cessation of injections (Fig. 2).

Discussion. The significant reduction in
incidence of blood spots following injection
of chalcones indicates that the cause of the
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intrafollicular hemorrhage resulting in blood
spots in chicken eggs is due to capillary
fragility. In this experiment, this condition
was corrected, at least in part, by 3, and pos-
sibly 4, of the chalcones injected. If the
chalcones possess anti-hyaluronidase activity,
such as is reported for phosphorylated hes-
peridin(5,6), their mode of action may be re-
duction of effect of this enzyme in the ovary
(7).

The chalcones used in this experiment are
believed to be the first products known that
consistently reduce incidence of blood spots.
This reduction was accomplished in a line
of chickens that normally produces a high
percentage of eggs containing blood spots.
However, inconsistent decreases in percent-
age incidence of blood spots previously have
been recorded with birds fed high levels of
“cerograss,” or which had access to free
range(8).

The quick and specific action of 3 chal-
cones in reducing incidence of blood spots in-
dicates that chickens of the line tested may
be useful experimental animals because of a
natural ovarian capillary fragility. Such birds

Spots IN CHICKEN EceGs

may be used in assaying effectiveness of new
drugs or procedures for treatment of capillary
fragility and hemorrhage. Also, they may be
useful in studying the pharmacologic action
of flavones and chalcones, and in determining
causes of capillary fragility.

The rapid response to injections of the
chalcone derivatives is in contrast to the
slow response noted with rutin or hesperidin
in treatment of vascular purpura in man. In
our experiments the dosage per bird was ap-
proximately 25 to 50 times larger than the
comparative dose, based on body weight, of
300 mg of rutin and 150 mg of hesperidin
used with human patients(2).

Summary. Six types of chalcones were
tested for effect on incidence of blood spots
in chicken eggs. Single daily subcutaneous
injections of 3 pyrrole-2-aldehyde chalcones
significantly reduced, from pre-injection lev-
els, the percentage of blood spots in eggs laid
by a high blood-spot-producing line of Single
Comb White Leghorns, from 78 to 47, 85 to
38 and 85 to 30, respectively, during 14 days
of injection. No significant effect of chalcone
injections on whole blood clotting time, pro-
thrombin time, hematocrit values, buffy coat,
erythrocyte count, or differential white blood
cell counts was noted. No systemic toxic re-
action was observed in chickens injected with
the chalcones. A slight local reaction be-
lieved due to impurities was noted with 3 of
the 6 chalcones used. Since certain chalcones
are known to reduce capillary fragility in
man, it is assumed that the problem of blood
spots in eggs probably is related to capillary
fragility.

The technical assistance and synthesis of the new
chalcones by Mr. A. Hamidi is acknowledged.
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Aortal Mucopolysaccharide Changes After Epinephrine Administration
in Rabbits. (29470)

L. J. MiLca anp P. B. LOXTERMAN
Miles Laboratories, Inc., Elkhart, Ind.

Lorenzen(1) reported gross aortic lesions
involving medial necrosis and occasional inti-
mal proliferation after 15 days of intravenous
epinephrine in rabbits. At the same time,
based on hexosamine measurements and as-
say of the S3 content of dried tissue, Loren-
zen suggested that the pathosis observed was
associated with an accumulation of acid mu-
copolysaccharide (MPS) and that this accu-
mulation is probably a reflection of reparative
processes started by the epinephrine-induced
injury.

Lorenzen’s data are subject to additional
interpretation in that his results also support
the hypothesis that epinephrine initiates and
aggravates a defect in the “biochemical archi-
tecture” of aortal wall which renders it sus-
ceptible to degenerative change, and that the
defect is manifested by an alteration in aortal
MPS metabolism. Complete proof of such a
hypothesis would involve rather extensive ex-
perimentation, but an important segment of
that proof requires that intravenous epineph-
rine will induce aortal MPS changes prior to,
and in the absence of, gross pathosis. Ac-
cordingly, it was decided to administer epi-
nephrine to rabbits over a portion of the dos-
age schedule described by Lorenzen and de-
termine if alterations of MPS metabolism
can be identified in the wall of the aorta.

Methods. Twenty-two male and female
rabbits of the New Zealand strain (avg wt
4.5 kg) maintained on Rabbit Chow and
water ad /ib were housed in individual cages
and divided equally into 2 groups. Group E
animals were injected (ear vein) twice daily
for 5 days with 0.025 mg/kg of epinephrine

in physiological saline. Group C received the
saline alone in equivalent volumes on the
same schedule. On the evening of the fifth
day, each rabbit was given 300 uc of carrier-
free Na,S*%0y in physiological saline by sub-
cutaneous injection and all animals were sac-
rificed 16 hours later. Examination of aortae
at autopsy failed to identify gross pathosis of
any sort with the exception of a single inti-
mal lesion in the thoracic aorta of C-5. Aor-
tae were excised, cleaned of adhering fatty
tissue and individually digested in a papain
EDTA-cysteine-Poy buffer mixture (pH 5.5)
at 60° for 64 hours. NaOH was added to
each solubilized tissue sample to a final con-
centration of 0.5 N and agitated gently at
4°C for 4 hours. The pH was then adjusted
to 5.5 with 5 N HCl and MPS were isolated
and reprecipitated to constant S3° specific
activity by successive separations in 75%
ethanol in water. The final precipitate was
taken up in 0.25 ml of water and this solu-
tion assayed for MPS content(2)* and MPS
specific activity.t? Electrophoresis of this so-
lution on cellulose acetate strips (formic acid-
pyridine buffer, pH 3) demonstrated 2 acri-
dine orange positive components differing
only slightly in mobility. The faster of the

* Repeated recovery studies of added glucurono-
lactone to MPS isolated from epinephrine and control
rabbit aortae ranged from 100-110%.

t When 10* inorganic S* counts were added to
enzymatic digests of non-radioactive rabbit aortae,
and the MPS isolated by 3 successive precipitations
with 75% ethanol in water, the final precipitates
displayed background levels of radioactivity.

} Scintillation Counter, Packard Model 314EX.



