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FIG. 1. Nlormal, untreated chick connective tissue cell in tissue culture in ztiitro. Living; 
phase microscopy. Distance between two dark bars in reatcangular white area is  10 p. 

FIG. 2. Ohick c'onnective tissue cell in culture containing 7.5 mg/ml of deaoxycolrticlmterone 
glycoside. Note reduction of cytqlasimic lipoid material. Living; phase microscopy. Same 
magnification as in Fig. 1. 

trol cultures (based upon about 20 pairs for 
each concentration) were as follows: 30 pg /  
ml, -6.2; 15 pg/ml, 2.4; 7.5 pg/ml, 6.3; 
3.5 pg;ml, 2.2; 2 pg/ml, 0.0. 

Structurally, cells treated with concentra- 
tions of desoxycorticosterone glycoside above 
380 g / m l  were characterized by enlarged 
nuclei and an increase in the rate of accumula- 
tion of fat droplets in the cytoplasm. At the 
highest concentrations used, (240 pg/ml) the 
nuclear membranes appeared to have been 
ruptured. Below 30 pg/ml photomicrographs 
show that the fibroblasts accumulated lipids 
in the cytoplasm at  a much reduced rate (Fig. 
1 and 2 ) .  At these concentrations there were 

few, if any, enlarged nuclei. 
Summary. Concentrations of 15 pg/ml or 

lower of desoxycorticosterone glycoside stimu- 
late growth of chick embryo fibroblasts and 
decrease the accumulation of cytoplasmic 
lipids. Concentrations of 301 pg/ml reduce 
growth and damage the nuclei of the cells. 
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Action of Cortisone on Developing Chick Embryo." (20255) 

HIRAM J. EVANS. (Introduced by V. F. Lindeman.) 
From the Department of Zoology, Syracuse University, Syracuse, N .  Y .  

This study was undertaken to determine 
whether the growth inhibition produced by 
cortisone is generalized or is limited to certain 
organs or regions. Previous studies on chick 

* This investigation was m p p r t e d  by a research 
grant from The National Heart Institute, of the 
National Institutes of Health, Public Health Service. 

embryos (3,4) and on newly-hatched chicks 
(2) have emphasized growth-inhibition fol- 
lowing injection of cortisone. In  the present 
experiments, effects of cortisone are evidenced 
by a proportionate weight reduction of all 
parts tested except for the liver (smaller), 
eyes (larger), and gonads (larger)' when 'Om- 
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TABLEl I. Relative Body and Organ Weight in Control and Cortisone-Treated Embryos. 

Saline controls .5 mg clortisone 1.0 mg cortisone 
& 63.E." & S.E.* -I S.E.* 

Body wt in g 
Liver t 
Heart 
Spleen 
Ovary 
Testes 
Tibia 
Eye 

23.7 2 .9 
23'32.1 46.5 

730.4 +_ 30.5 
37.5 2 2.8 
23.8 * 2.0 
23.4 3- 2.6 

754.6 51.1 
18'79.0 -t i3 .1  

22.1 2 1.1 13.6 r+ 1.6 
2057.5 & 59.8 1598.2 -1- 91.2 

745.5 2 '36.9 803.5 3- 82.6 

27.0 f. 3.2 59.1 & 9.8 
22.2 4 2.3 35.8 3- 3.5 

i i l . 0  27.5 654.2 f 34.4 
- 2666.0 -+- 163.6 

38.4+_ 2.3 35.7 +_ 4.9 

* Stand. error calculated from 

t All organ wt figures espressed as mg/100 
n (n-1) 

parisons are made on the basis of milligrams 
of organ weight per 100 g of body weight. 
There is a retention of water in the cortisone- 
treated chick embryo. 

Materials and methods.  Chick embryos of 
8 days of incubation were treated with a 
single dose of cortisone acetate (Rferck) in- 
jected onto the chorioallantoic membrane. 
The Merck preparation of cortisone was 
diluted with normal saline so that one-half or 
one milligram of cortisone acetate was sus- 
pended in 0.3 ml of fluid. Embryos similarly 
injected with 0.3 ml of normal saline were 
used for controls. Benzyl alcohol is used as a 
preservative in the cortisone suspension, but 
controls injected with this alcohol were not 
considered necessary, since Karnofsky e t  al. 
(3) found that the amount of benzyl alcohol 
contained in a milligram dose of cortisone is 
far below the threshold for producing detecta- 
ble effects on the chick embryo. To compare 
the relative sizes of organs, experimental series 
which had received one-half or one milli, Dram 
of cortisone and saline-injected controls were 
sacrificed at  18 days of incubation. The wet 
weights of the whole embryo, liver, spleen, 
heart, and tibia were determined. The gonads 
were fixed in si tu  in Bouin's fluid, washed in 
70% alcohol, dissected and weighed as fixed 
tissues from 70% alcohol. For purposes of 
comparison, all weights are expressed as milli- 
grams of tissue per 100 g of body weight. 
Other series were treated with one mg of 
cortisone and sacrificed at  daily intervals from 
110 through 18 days of incubation. The 
lengths of the embryo, neck, forelimb and 

g body JVt. 

hindlimb were measured. The embryo was 
extended by placing it against a straight edge 
and body length was taken as the distance 
from the crown to the tail tip. n'eck measure- 
ments were taken from the base of the skull to 
the pectoral girdle. Limb measurements were 
made by straightening the limb and measuring 
from the body wall to the tip of the longest 
digit. Wet and dry weights were used in cal- 
culating the percent of water in the embryo. 
To determine dry weight, embryos were dried 
in a hot-air oven to constant weight. 

Resul ts .  While cortisone inhibited the 
growth of all parts of the embryo, not all 
organs of the dwarfed embryos were affected 
proportionately. Of the organs weighed, the 
liver, gonads and eyes showed an effect. The 
weights of heart, spleen and tibia were not 
significantly different from the controls when 
compared on the basis of organ weight per 
100 g of body weight. Because of their re- 
cessed position, the bird kidneys do not lend 
themselves to dissection for weighing, but 
they appeared to be proportionately reduced 
in size in the dwarfed embryos. Table I sum- 
marizes the results of the one-half and one- 
milligram series. 

One-kaZf mg series. Only the liver showed 
a significant reduction in weight, being re- 
duced to approximately 86.5 % of the control 
weight. The embryos and their membranes 
were similar to the controls. 

One  mg series. The entire embryo showed 
a growth inhibition following treatment with 
one milligram of cortisone. The liver was 
reduced to approximately 70% of its control 
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FIG. 1. Graph show2 inhibition of growth 09 the 
embryo aollrowing injection at 8 days with 1 mg 
cortisone. Lines are extrapolatad back to the clay 
of injection. For wing, leg and body wt  and body 

length p < . O O l ,  and for the neck p <.Ol. 

proportional weight. The gonads-both 
ovaries and testes-and the eyes were rela- 
tively heavier. The ovaries of the treated 
embryos were about 2501% of the control 
weight while the testes represented about 
1501% of the control weight. The eyes were 
approximately 142 % of their controls. 

In  embryos showing the most marked cor- 
tisone-effect the amnion and chorion formed a 
tight-fitting double layered sac and the allan- 
tois and yolk sac were greatly inhibited. Such 
yolk sacs had thick convoluted walls which 
sat on the yolk like a skull cap. Although the 
yolk inside this cap-like sac was gelatinous, 
the rest of the yolk was liquid. Feather for- 
mation was inhibited over the entire body but 
most markedly on the head. The degree of 
feather inhibition is so variable that such an 
endpoint is not feasible for assaying cortisone 
activity. The inhibition of feather growth 
has been reported(3) and might be expected 
to occur, since it is known that cortisone pro- 
duces atrophy of the skin and inhibition of 
hair growth in mammals ( 1 ) . 

The lengths of the body, neck, wings and 
legs were less in the treated than in control 
chicks, This is plotted in Fig. 1. The slope 

of the lines was determined by the method of 
least squares and the lines are extrapolated 
back to the eighth day when cortisone was 
administered. The greatest inhibition seems 
to be between 8 and 10 days for all parts ex- 
cept the legs. 

The body wall of the treated embryos was 
generally translucent and many embryos were 
edematous. Comparison of wet and dry 
weights showed that the treated embryos re- 
tained water (Fig. 2). Control embryos be- 
gan to show a decrease in water content at 
about 13 days of incubation, but the differ- 
ence in water content between the treated and 
control embryos became statistically signifi- 
cant a t  15 days of incubation. 

D ~ S G U S S ~ O ~ .  This study confirms the gen- 
eral results of Karnofsky et aZ.(3) that cor- 
tisone acetate inhibits growth and develop- 
ment of the chick embryo beyond 8 to 110 days 
of incubation. This inhibition is proportional, 
except that the liver is relatively smaller while 
the eyes and gonads are relatively larger. 

Karnofsky(2) has given cortisone to day- 
old (40-45 g)  chicks at a dose level of 5 mg 
per day for 10 days. By converting his aver- 
age weights for several organs to milligrams 
of organ weight per 100 g of body weight, the 
following approximate percentages are ob- 
tained for immature cortisone-treated chicks: 
liver, 123% of the control weight; spleen, 
76%; adrenals, 113%; heart, 123%. Prob- 
ably not all of these values are significant. 
They do indicate a difference both in growth 
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FIG. 2. Percentage of water in the entire embryo. 
The differences are signifimnt on and after 15 days 

of incubation. 
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inhibition of embryonic and newly-hatched 
chicks and in response to various dosage levels. 

Summary. 1. Chick embryos at 8 days of 
incubation were given one-half or one mg of 
cortisone acetate by injection onto the chorio- 
allantoic membrane. 2. The one-half mg dose 
resulted in a reduction of the liver to ap- 
proximately 86% of the control weight. 3. In 
the one mg series, the liver was relatively 
smaller and the eyes and gonads were rela- 
tively larger on the basis of 100 g of body 
weight. In absolute values, the entire embryo 
and all organs were greatly reduced in size. 
4. Measurements of body length, neck, wings 
and legs after treatment with one mg cortisone 
indicated the greatest degree of growth inhibi- 

tion during 8 to 10 days of incubation for alI 
except the legs. 5.  A comparison of wet and 
dry weights from day 10 through day 18 of 
incubation showed that cortisone-treated em- 
bryos retained water. This retention becomes 
statistically significant at 15 days of incu- 
bation. 
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Fibroma Arising from Feather Follicle of Duck Following Local Applica- 
tion of Methylcholanthrene to Skin.* (20256) 

R. H. RIGDON. 
From the Laboratory of Experimental Pathology, University of Texas Medical Branch, Gdvcston, 

Texas. 

The occurrence of papillomata, squamous 
cell carcinomata and hemangiomata in the 
skin of the duck following the local applica- 
tion of methylcholanthrene has been reported 
( 1). In similarly treated ducks a fibroma has 
been observed to arise from the feather fol- 
licles. The pathogenesis and pathologic char- 
acteristics of this latter tumor are reported. 

Methods and results. The technic used in 
the local application of a 0.25% acetone solu- 
tion of methylcholanthrene to the skin of 
White Pekin ducks has been described( 1). 
Ducks varying in age from 10 to 90 days were 
used. The birds were observed for a period 
of 6 months. The feathers were plucked 
frequently both during and after the local 
application of methylcholanthrene. This car- 
cinogen was applied daily for 30 days by 
dropping 0.5 to 2.0 cc of the solution on the 
skin beneath the right wing and the adjacent 

*This investigation w a s  supported in part by 
a research grant from the Xational Cancer Institute 
of the National Institutes .of Health, PuMic Health 
Servioe. 

portion of the body wall. The neoplasms in 
some of the ducks were removed for patho- 
logical study. Portions of skin showing de 
veloping feathers were also removed for histo- 
logical study. A normal feather follicle is 
shown in Fig. 1A. 

The feather shaft normally is composed of 
a loose fibrous tissue stroma with few blood 
vessels. The periphery of the feather as it 
emerges from the skin is covered by a thin 
layer of squamous epithelium. In ducks 
where the feathers are plucked frequently, 
the new feathers may fail to mature and may 
appear as a small projection 2-6 mm above the 
surface of the skin as illustrated in Fig. 2D. 
These abnormal feathers may become in- 
fected, hemorrhagic, gradually become dry, 
black structures that atrophy and then desqua- 
mate; others only atrophy and desquamate. 
Fig. 1B shows the macroscopic features of a 
tumor arising from such a follicle. Note the 
small feather growing from this tumor. With- 
in 48 hours following the time this lesion was 
photographed, it spontaneously disappmd. 


