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Decreased protein degradation in the skin of glucocorticoid-treated newborn rats *

(Received 19 March 1979; accepted 20 April 1979)

The administration of pharmacological doses of glucocorti-
coids results in decreased growth of experimental animals
[ 1.2] and humans [ 3,4]. Protein synthesis [ 2,5-8] and DNA
synthesis [ 2} are decreased in skin following glucocorticoid
treatment. Reports in the literature of anti-anabolic effects of
glucocorticoids on protein synthesis in skin are numerous
[2,5-8]. Although glucocorticoids markedly decrease protein
synthesis in skin, we previously observed that the administra-
tion of three daily pharmacological doses of the synthetic
glucocorticoid, triamcinolone, did not result in the loss of
either total body weight or skin weight as compared to zero
day controls {2].

Glucocorticoids have been shown to increase catabolic
processes in skin. Reports in the literature demonstrate that
glucocorticoids increase both collagenolytic and proteolytic
activities [9—11) in skin as well as collagenolytic activity in
corneal tissue [12] and corneal fibroblasts [13]. Protein
degradation in skeletal muscle is also increased by cortisone
treatment [ 14]. The marked decrease of protein synthesis and
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the increase of catabolic processes by glucocorticoids in the
skin should have resulted in an appreciable decrease of pro-
tein content. However, the content of total protein did not
change as compared to zero day controls |8). The present
study was undertaken to determine the half-lives of skin
protein of control and glucocorticoid-treated neonatal rats in
vitro. Skin proteins labeled with either radioactive proline or
tryptophan from triamcinolone-treated newborn rats had
longer half-lives in vitro than labeled proteins from control
animals. During these protein degradation studies. cyclohex-
imide was present at a level which indicated protein synthesis
by 91 per cent, thus negating the problem of radioactive
precursor reutilization. The present report indicates that,
besides having an anti-anabolic effect, glucocorticoids also
have an anti-catabolic effect on protein metabolism in skin.

Sprague—Dawley rats (1 to 2-days-old) were used through-
out these studies. Powdered triamcinolone diacetate was
kindly supplied by Dr. E. W. Cantrell of Lederle Laboratories
(Pear]l River, NY). Steroid was suspended in 0.9% NaCl.
[*H ] Tryptophan (3 Ci/mmole) and [2-3-*HIproline (20 Ci/
mmole) were purchased from New England Nuclear, (Bos-
ton, MA). Eagle’s minimal essential medium (F-12) with
Hank’s balanced salt solution (pH 7.4), 2 x glucose and 2 x
NaHCO;, and penicillin—streptomycin solution were ob-
tained from Grand Island Biologicals (Grand Island, NY).

In order to determine the pulse time which gave maximum
labeling of skin protein. newborn rats were given radioactive
proline for various times before death (Table 1). Skin protein
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Table 1. Time course of [*Hlproline incorporation into rat
skin protein*

Time [*H]Proline incorporation
(hr) (dis./min./mg protein. x 107%)
0.5 29+ 0.1

1 5.1+0.2

2 6.9 + 0.4

4 59+ 0.1

9 7.1+ 0.1

* Fifteen newborn rats received 5 uCi of [2,3-*H |proline
per rat. The skin of one rat was homogenized in 15 ml of H,0
at 4°. An aliquot was assayed for protein content by the
method of Lowry et al. [ 15]. The homogenate was made 5%
(w/v) trichloroacetic acid. The sample was centrifuged at
20,000 g for 10 min. The resulting pellet was resuspended in
25 ml of 5% (w/v)trichloroacetic acid and recentrifuged. The
wash procedure was repeated. Finally, the tissue pellet was
solubilized in 15 ml of 1 N NaOH by incubating at 70° for
1 hr. An aliquot of the sample was neutralized with HCI1 and
counted in a 30% Triton X-100 scintillation mixture. Three
rats were killed at each time indicated. The values represent
the means + S.E. of three samples.

was maximally labeled with radioactive proline at 2 hr. Ac-
cordingly, the animals used in the decay studies were pulse
labeled for 3 hr.

The amount of cycloheximide to be used in the decay
studies was determined by incubating skin minces with var-
ious concentrations of cycloheximide and by determining the
specific activity of radioactive protein (Table 2). The minces
were preincubated with cylcoheximide for 30 min and radio-
active proline was added for an additional 60 min. Maximum
inhibition of protein synthesis was obtained with 107 M
cycloheximide. Accordingly, this concentration of cyclohex-
imide was used in the decay studies.

The half-lives of [*Hlproline-labeled proteins of control
and glucocorticoid-treated skin are given in Fig. 1. The
proline-labeled protein from triancinolone-treated rats had
approximately a 4-fold greater half-life than that of control
skin. The decay of radioactive protein labeled with trypto-

Table 2. Dose-response of cycloheximide inhibition of pro-
tein synthesis in rat skin*

Proline incorporation

Addition (dis./min./mg protein x 107%)

None 3.88
Cycloheximide (M)

107 3.39 (13%)

10°¢ 2.58 (34%)

1073 0.64 (84%)

1074 0.45 (88%)

1073 0.34 (91%)

* Newborn rat skin was minced in minimal essential me-
dium. The tissue was drained through cheesecloth. Two g of
minced tissue was suspended in 20 m] of Eagle’s minimal
essential media with cycloheximide. After 30 min, 50 uCi of
[2,3-*H]proline was added and the samples were incubated
for an additional 60 min. The sample was next homogenized
for 1 min with a Polytron ST homogenizer at 4°. Trichloro-
acetic acid (10%, w/v) was added and total incorporation was
determined as described in Table 1. Protein content of the
homogenate was determined by the method of Lowry et al.
[15].

Short communications

phan was also determined (Fig. 1). The half-life of trypto-
phan-labeled skin protein from steroid-treated rats was 1.6-
fold greater than that for skin protein of control rats.

In the present study, the half-lives of skin protein prela-
beled with either radioactive proline or tryptophan were
higher in steroid-treated tissues than in control tissues. Since
tryptophan is not present in mature collagen, the half-life of
the total pool of non-collagen protein in the skin is increased
by glucocorticoid treatment. A significant portion of the
soluble and insoluble pools of collagen is labeled with radio-
active proline as early as 30 min after radioisotope adminis-
tration (data not shown). However, the degradation of pro-
line-labeled protein in skin probably does not represent a
significant amount of collagen since the half-lives of degrada-
tion in 5-week-old rats of soluble collagen and insoluble
collagen in skin are 17 days and 28 days. respectively [ 16].
although the degradation of newborn rat skin collagen may be
much more rapid. Furthermore, the studies of degradation of
rat skin collagen in 5-week-old rats [ 16] did not take into
account reutilization of labeled precursor. In the in vitro

mince system, cycloheximide is added to prevent
reutilization.
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Fig. 1. Decay of proline (A) and tryptophan. (B) labeled skin
protein from control and triamcinolone-treated newborn rats
(1- to 2-days-old). Newborn rats were injected intraperito-
neally with either 0.9% NaC or triamcinolone diacetate
(15 mg/kg) for 3 days. Three hours prior to death on day 4.
each rat was injected intraperitoneally with 5 uCi of either
[*Hlproline or [*Hltryptophan. The skins were rinsed in
Eagle’s minimal essential medium with Hank’s balanced salt
solution (pH 7.4), 2 xglucose and 2 xNaHCO,, 0.05 M Tris
(hydroxymethy!) methyl-glycine, penicillin (100 units/ml)
and streptomycin (100 ug/ml). All subsequent operations
were carried out under sterile conditions. The skins were
minced in minimal essential media and drained on cheese-
cloth. One gram of tissue was placed into a sterile dialysis bag
containing 10 ml of minimal essential medium with 107 M
cycloheximide. Following incubation, the contents of the bag
were placed in a centrifuge tube and homogenized with a
Polytron ST homogenizer for 1 min. An equal volume of
trichloroacetic acid (10%, w/v) was added to the homoge-
nate. The sample was washed with 5% (w/v) trichloroacetic
acid, solubilized in NaOH and total incorporation was deter-
mined as described in Table 1. Decay curves were fitted to the
data by the least squares method and the half-lives of loss of
radioactivity were calculated using the first order decay rate
equation.
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The mechanism of inhibition of protein degradation may
be via glucocorticoid-mediated stabilization of lysosomal
membranes. Pharmacological doses of glucocorticoids given
in vivo result in hepatic lysosomes which in vitro release
reduced amounts of their enzymes [ 17-20].
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The effect of modification at the carbocyclic ring of nogalamycin on the
interaction with DNA

(Received 9 January 1979; accepted 11 June 1979)

Nogalamycin (I) is an anthracycline antibiotic, but is atyp-
ical of this group in that it contains the sugar nogalose
rather than an amino-sugar at position 7. Also, the aglycone

(CH,),N

HO

(CH;),N

HO

is in glycosidic linkage at the 1 position with an amino-
sugar residue which is additionally bound to the 2 position
of the aglycone by a C-C bond [1].

CH,
CH,0—/OCH, OCH,

II R=H




