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SUMMARY

MCNELIS, B. & CUTRONEO, K. R. (1978) A selective decrease of collagen peptide
synthesis by dermal polysomes isolated from glucocorticoid treated newborn rats.
Mol. Pharmacol., 14, 1167-1175.

Polysomes were isolated from the dermis of control newborn rats treated with various
pharmacological doses of triamcinolone diacetate and allowed to incorporate radioactive
proline into collagen and noncollagen protein in the wheat germ lysate system. Proline

incorporation into collagen and noncollagen protein was linearly related to the A2�o unit
of polysomes added to the lysate system. Prolime incorporation into collagen and noncol-
lagen was maximal at 4.6 m�i magnesium acetate, 155 mM potassium chloride, 0.017 nmi

amino acids and 40 j�tg protein of the wheat germ extract. Proline incorporation into
collagen and noncollagen protein was dependent on the presence of amino acids, poly-

somes, adenosine triphosphate, potassium chloride, magnesium and wheat germ extract.
Polysomes isolated form glucocorticoid-treated rats incorporated less proline into collagen

as compared to proline incorporation into noncollagen protein, indicating a selective
decrease of collagen synthesis, although proline incorporation into noncollagen protein
was also decreased. This selective decrease of collagen synthesis was dose dependent.
Significant inhibition of collagen synthesis was observed at a dose of 2 mg/kg. Maximum
inhibition of collagen synthesis was observed at a dose of 12 mg/kg. This selective
decrease in collagen synthesis was also dependent on the number of daily injections of
glucocorticoid. A selective decrease of collagen synthesis was observed six hours after a
single intraperitoneal injection of 12 mg/kg triamcinolone diacetate. After three daily

injections of drug at this dose (12 mg/kg), the inhibitory effect on noncollagen and
collagen syntheses was doubled. Since amino acids are not rate limiting in this protein
synthesizing system in vitro, the glucocorticoid-mediated selective decrease of collagen
synthesis in skin does not result from an inhibition of amino acid uptake.

INTRODUCTION

The administration of pharmacological

doses of glucocorticoids to experimental an-

This study was supported by United States Public

Health Service Research Grant AM 16216. A prelimi-

nary report of this work has appeared ([1978] Fed.

Proc., 37, 1407).

I To whom correspondence and request for reprints

should be addressed. Recipient of Research Career

Development Award K04 AM 00120 from the United

States Public Health Service.

1167

imals and man results in diminished growth
of somatic and connective tissues (1-3).

Glucocorticoids have potent antianabolic
effects on nucleic acid and protein metab-

olism. Pharmacological doses of these ste-
roids decrease the synthesis of deoxyribo-
nucleic acid and protein in liver (4-6).
These antianabolic effects are also evident
in skin (7-9) and other peripheral tissues
(10).

Glucocorticoid-mediated antianabolic ef-
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fects on collagen metabolism have been

reported in both normal and inflamed con-
nective tissues. Hydroxyproline excretion is
decreased in both young rats (7, 8, 11-13)

and in children (14) following glucocorti-
coid therapy. Administration of glucocorti-
coids results in decreased incorporation of
radioactive amino acids into collagen in
skin (7-9) and granuloma tissue (15-17).
The decrease of collagen synthesis, at least

in skin, is not associated with an alteration
in the specific activity of the acid soluble

proline pool (9).
The decreased rate of collagen synthesis

in connective tissues following a single in-

jection of glucocorticoid was initially
thought to result from a nonselective inhi-
bition of protein synthesis, since hydroxy-

proline formation was decreased to approx-
imately the same extent as total proline
incorporation (18). However, following mul-
tiple injections of glucocorticoid, hydroxy-
proline formation was decreased to a much
greater extent than proline incorporation
into protein (9). A recent study (19) mdi-
cated that glucocorticoids selectively de-
crease collagen polypeptide synthesis in rat
dermis sufficiently to account for the selec-
tive decrease in the newly synthesized acid-
soluble collagen previously reported in skin
(7,8).

The inhibition of amino acid uptake in
target tissues is a possible mechanism of

the antianabolic effect of glucocorticoids on
collagen and noncollagen protein syntheses.
An inhibition of amino acid uptake would

result in diminution of the intracellular
pools of amino acids available for activation
and subsequent incorporation into protein.
Glucocorticoids inhibit both the uptake of
a-aminoisobutyric acid (20-22) and the up-
take of utilizable amino acids in rat dia-
phragm (22). The uptake of a-aminoisobu-
tyric into mouse ear strips (23) and thy-
mocytes (24) is also inhibited by glucocor-
ticoids. Cortisol decreases the rate of col-
lagen synthesis in cloned granuloma fibro-
blast cells concomitantly with decreases of
both the intracellular concentration of free
amino acids and a-aminoisobutyric uptake
(25). The data above indicate that the glu-
cocorticoid-mediated antianabolic effect on
protein synthesis in peripheral tissues could

result from a decrease in activated amino
acid precursor pools.

In the present study, polysomes were iso-
lated from the dermis of glucocorticoid-

treated newborn rats and translated in a
wheat germ lysate system in which amino
acids are not rate limiting. The data mdi-
cate that proline incorporation into protein
directed by polysomal preparations isolated

from glucocorticoid-treated rats is mark-
edly decreased. The data also indicate that
polysomes isolated from steroid treated rats
incorporate less radioactive proline into col-
lagen as compared to proline incorporation
into noncollagen protein, indicating a selec-
tive decrease of collagen synthesis.

MATERIALS AND METHODS

One-day-old Sprague-Dawley rats were
used throughout these studies. AnimalS
were given 1, 2, or 3 intraperitoneal injec-
tions of triamcimolone diacetate suspended
in 0.9% (w/v) sodium chloride. Triamcino-

lone diacetate was kindly supplied by Dr.
E. W. Cantrell of Lederle Labs. All chemi-
cals used throughout these studies were
analytical reagent grade. [2,3-3H]Proline
(20 Ci/mmole), [G-3H]tryptophan (10
Ci/mmole) and Triton X-100 were pur-

chased from New England Nuclear.
[S-3H]Proline was obtained from Amer-
sham/Searle. Protease-free bacterial colla-
genase (Form III) was purchased from Ad-
vanced Biofactures Corp. The wheat germ
was kindly supplied by Mr. Malhot of Gen-

eral Mills.
Isolation of dermal polysomes. Animals

were killed by decapitation. The skins were

removed and placed in the polysome isola-
tion buffer containing 200 mi�i potassium
chloride, 0.01 ijiM DTT2, 0.3 mi�� EDTA,
250 m�i RNAase free sucrose, 10 mxvi mag-
nesium chloride, 40 pg/mi polyvimylsulfate
and SO mM Tris-HC1 (pH 7.5): The facia
and musculature of the subcutaneous layer
were removed by dissection. The skins were
then soaked in buffer for 20 mm.The der-
mis was scraped free of the epidermis and
weighed. The removal of the epidermis and

2 The abbreviations used are: DTT, dithiothreitol;

EDTA, ethylenediamine tetraacetate; HEPES, N-2-

hydroxyethylpiperazine-N’-2 ethanesulfonic acid;

ERW, E. coli K12 strain.
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subcutaneous layers was periodically ac-
cessed by histological examination. The
dermis was minced in three volumes of
buffer and then homogenized for 45 sec

with the Polytron PT system. The homog-
enate was made 0.5% (w/v) sodium deoxy-
cholate and 0.25% (w/v) Triton X-100. The
homogenate was centrifuged at 10,000 x g
for 30 mm. The resulting supernatant was
strained through cheesecloth and layered
over a 1.5 M sucrose cushion. The sample
was centrifuged at 136,000 x g for 4.5 hr.

The polysomal pellet was suspended in 250

mM sucrose, 1 mM DTT, 0.1 nmi EDTA
(pH 7.0) and the sample was centrifuged at

8,000 x g for 10 mm. The resulting super-
natant was stored in aliquots at -80#{176}until

assayed.
Preparation of wheat germ S-30 extract.

The wheat germ 5-30 fraction was prepared
by a modification of the method of Roberts

and Paterson (26). Six grams ofwheat germ
were suspended in 28 ml of a buffer con-
taming 100 mM potassium chloride, 1 m�i

magnesium acetate, 2 mrvi calcium chloride,
1.2 mrvi DTT and 20 mi�i HEPES (pH 7.6)

and homogenized with the Polytron PT
system for 1 min. The wheat germ 5-30
fraction was then prepared as previously

described (19). The protein concentration
of the wheat germ preparation was deter-
mined by the method of Lowry et al. (27).

Protein synthesis in vitro. The protein
synthetic system consisted of 40 �g protein
of wheat germ 5-30 extract, 0.2 A2�o unit of

polysome, (1 A2� unit = SO �tg RNA per
mi), 2 mM DTT, 0.8 m� adenosine triphos-
phate, 16.7 /LM guanosine triphosphate, 6.7

mM creatine phosphate, 33.3 �tg/mi creatine
phosphokinase, 155 mrs� potassium chloride,

4.6 mi�i magnesium acetate, 0.033 mist of 19
amino acids minus proline, 10 �tCi of [2,3-
3H]proline and 20 m�i HEPES (pH 7.6)
made up to a total volume of 60 �il with
water. The reaction mixture was incubated
for lhr at 25#{176}.

Collagenase digestion ofproduct. To the
protein assay mixture was added 9.4 mi�i
potassium chloride, 0.7 mr�i magnesium
chloride, 7.1 nmi calcium chloride, 2.4 mM
N-ethylmaleimide, 1 m�i cycloheximide, 9.4
mM Tris-HC1 (pH 7.5), plus and mmus 38
units of collagenase made up to total vol-

ume of 1.06 ml. The samples were incubated
for 2 hr at 37#{176}.Two hundred il of 1.5 M Tris
(pH 9.0) was added and the samples were
incubated for an additional 20 mm at 37#{176}.

The samples were then placed on ice, pre-
cipitated with 2 ml of 10% (w/v) trichloro-
acetic acid and filtered through a 0.45 �tm
Millipore filter. The dried filters were

counted in 10 ml of toluene-2,5-diphenylox-
azole- 1,4-bis [2-(4-methyl-S-phenyloxa-
zolyl)] benzene.

Collagen synthesizing polysome recov-

ery from control and glucocorticoid-
treated dermal homogenates. Non-steroid-
treated rats were injected intraperitoneally
with [S-3H]proline (10 �iCi/g rat) for 30 mm.

A homogenate of dermis was prepared as
described above. Ten ml aliquots of this [5-
3H]proline-labeled homogenate were mixed
with 10 ml aliquots of non-radioactive tis-
sue homogenates prepared from control
and triamcinolone-treated rat dermis. Poly-
somes were isolated as described above.
The amount of radioactive collagen synthe-
sizing polysomes recovered was determined
by the collagenase digestion assay as de-

scribed above.
Preparation of [2,,�?-H]proline labeled

skin collagen and [G-3H]tryptophan-la-

beled Escherichia coli protein. The effi-
ciency of different preparations of collagen-
ase to digest a [2,3-3H]proline-labeled skin

collagen substrate was monitored through-
out these studies. Rats were treated with

$-aminopropiomtrile, labeled with [2,3�-
H]proline, and collagen was isolated as pre-
viously described (19). The collagenase

preparations used in these studies solubi-

lized 80% of the collagen preparation.
The collagenase preparations were also

assayed for protease contamination by in-

cubating with [G-3H]tryptophan-labeled E.
coli protein. To prepare radioactive-labeled
E. coli protein, ERW cells were inoculated
and incubated for 20 hr at 37#{176}.Cultures
containing i09 cells/mi were diluted 1:10
with mmimal media plus 25 �tg/ml trypto-

phan. The cultures were incubated aerobi-
cally at 37#{176}for 2 hr, at which time the cell
concentration was S X 108 cells/nil. One
millicurie of [G-3H]tryptophan was added
to each of three 500 ml flasks. The cultures
were then incubated for 7 hr until they had
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attained a stationary phase. The cells were
collected by centrifugation at 12,000 x g for
15 mi�. The cells were suspended in 120 ml
of 100 mM sodium chloride and SO m�,t Tris-
HC1 (pH 7.5). The sample was homogenized
with the Polytron PT system for 1 mm.
The homogenate was centrifuged at 15,000
x g for 30 min. The resulting supernatant
was dialyzed against four changes of 4 liters
each of the NaCl-tris buffer. No collagenase
preparation used in these studies digested
E. coli protein.

RESULTS

Polysomes were isolated from the rat der-
mis of control and glucocorticoid treated
rats. The amount of proline incorporation
into collagen and noncollagen peptides ver-
sus the A2� unit of polysomes is presented
in Fig. 1. Proline incorporation into collagen
and noncollagen peptides was linearly re-
lated to the amount of A2�o unit of poly-
somes added to the protein synthesizing
system in vitro. Proline incorporation into
collagen and noncollagen protein for all po-
lysome preparations was linear up to 0.2
A2w unit of polysomes. Therefore, all poly-
some preparations were assayed for the
synthesis of collagen and noncollagen pro-
tein at 0.2 A2�o unit of polysomes.

The effect of omission of various com-
ponents of the protein synthesizing system
on incorporation of radioactive proline into
collagen and noncollagen protein is seen in
Table 1. Optimum incorporation of radio-

active proline into collagen and noncollagen
protein required the presence of amino

acids, adenosine triphosphate, potassium
chloride, magnesium and the 5-30 wheat
germ extract. The omission of polysomes
resulted in no synthesis of collagen and a
background of noncollagen wheat germ
protein synthesis, which was only 2% of the
incorporation of the complete system. This
low background of the wheat germ system
resulted in a significant level of incorpora-
tion into collagen and noncollagen protein
directed by rat dermal polysomes.

The amount of proline incorporation into
collagen and noncollagen protein as a func-
tion of the time of incubation of the syn-
thetic system is seen in Fig. 2. Maximum
proline incorporation into collagen and
noncollagen protein was observed within 60

FIG. 1. Proline incorporation into collagen and

noncollagen protein per A2�o unit ofpolysome in the

wheat germ lysate system

Polysomes were isolated from nonsteroid-treated

animals and rats receiving three daily intraperitoneal

injections of triamcinolone diacetate at 12 mg/kg.

Varying amounts of polysomes were incubated in the

wheat germ lysate system and the amounts of radio-

active proline incorporated into collagen and noncol-

lagen protein were determined by collagenase diges-

tion, as described in the text. Control noncollagen

(-0-), control collagen (--) steroid-treated noncol-

lagen (-Lx-) and steroid-treated collagen (-A-).

TABLE 1

The effect of omission of various components of the

wheat germ system on collagen and noncollagen

protein syntheses

Polysomes (0.2 A2�,o unit) were prepared from non-

steroid-treated rats. The polysomes were translated in

the protein synthetic assay mixture minus various

components as indicated. Proline incorporation into

collagen and noncollagen protein was determined by

collagenase digestion as described in the text.

Percent incorporation of the complete system

Collagen Noncollagen

Complete

minus amino acids

minus polysomes

minus ATP

minus KC1

minus Mg�

minus 5-30

100 100

36 29

0 2

6 15

16 28

6 3

3 5

mm of incubation at 25#{176}.Subsequent ex-
periments were incubated for 60 mm.

Proline incorporation into collagen and

noncollagen protein was brought to optimal
levels for the amount of wheat germ extract
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and the concentration of amino acids of the
protein synthetic system. Maximum proline

incorporation into collagen and noncolla-
gem protein was observed at 40 �tg protein
ofwh#{233}at germ extract (Fig. 3). Greater than
40 �.tg protein of wheat germ extract caused

120

I

�90
.�

.� #{231}960

20
Q-x

a-

0 30 60 90

Time (mm)

120

FIG. 2. Proline incorporation into collagen and

noncollagen protein versus the time of incubation of

the wheat germ lysate system

Polysomes were isolated from the dermis of 4-day-

old rats, as described in the text. The polysomes (0.2

A2w unit) were incubated in the wheat germ lysate

system for the times indicated. The amounts of radio-

active proline incorporated into collagen (-S-) and

noncollagen (-0-) protein were determined by colla-

genase digestion, as described in the text.

a slight decrease of proline incorporation

into noncollagen protein. Maximum incor-

poration of proline into collagen and non-
collagen protein was observed at 0.017 m�i
of amino acids minus proline. Higher con-
centrations of amino acids did not affect
the amount of proline incorporation. A con-
centration of 0.034 mM of each amino acid

was used in subsequent experiments.
Proline incorporation into protein was

also optimized for the magnesium and po-
tassium chloride concentrations (Fig. 4).
Optimum proline incorporation into colla-
gem and noncollagen protein was observed
at 4.6 mM magnesium acetate. Addition of
more magnesium resulted in a dramatic
decrease of proline incorporation into both

collagen and noncollagem protein. Maxi-
mum proline incorporation into collagen
and moncollagen protein was observed at
155 mi�i potassium chloride (Fig. 4). Con-
centratioms greater than 200 mM of this salt
resulted in marked inhibition of proline in-
corporation into collagen and noncollagen
protein.

Previous studies in vivo indicated that
the selective decrease of collagen poly-
peptide synthesis was dependent on the
dose and the number of daily injections of
triamcinolome diacetate (19). Accordingly,
polysomes were isolated from rats which

were treated with three daily intraperito-
meal injections of various doses of triamci-

S-30 (/A9) AminoAcids (M)

FIG. 3. Proline incorporation into collagen and noncollagen protein versus the amounts of wheat germ

extract and amino acids

Polysomes were isolated from control 4-day-old rats, as described in the text. The polysomes (0.2 A2i0 unit)

were incubated with the components of the wheat germ system as described in the text and various amounts of

either wheat germ extract or amino acids. The amount of proline incorporated into collagen (-#{149}-) and

noncollagen (-0-) protein was determined by the collagenase digestion assay.
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TABLE 2

Dose response of collagen and noncollagen protein

syntheses by dermal polysomes isolated from

triamcinolone treated rats

0 49.9 ± 2.2

2 34.6 ± 1.7� (31%)

4 22.8 ± i.r’ (54%)

12 14.1 ± 1.1� (72%)

136.5 ± 2.6

118.3 ± 1.8� (13%)

109.2 ± 4.9” (20%)

87.9 ± 4.6#{176}(36%)

a Significantly different from nonsteroid-treated

control at p � 0.05.
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FIG. 4. Proline incorporation into collagen and noncollagen protein versus the concentrations of magne-

sium acetate and potassium chloride

Polysomes were isolated from control 4-day-old rats, as described in the text. The polysomes (0.2 A2.,, unit)

were incubated with the components of the wheat germ system, as described in the text with various

concentrations of either magnesium acetate or potassium chloride. The amount of proline incorporated into

collagen (-#{149}-) and noncollagen (-0-) was determined by the collagenase digestion assay.

molone diacetate. The amount of proline
incorporated into collagen and moncollagem
protein per A2w unit of polysome was de-
termimed (Table 2). A dose as low as 2
mg/kg resulted in a selective decrease of
collagen synthesis. Collagen synthesis was
decreased by 31%, whereas moncollagem
protein synthesis was decreased by only
13%. Maximum inhibition of collagen and
moncollagen protein syntheses was ob-
served after multiple injections of a dose of
12 mg/kg of steroid. Higher doses of triam-
cimolome were not used since a dose of 12
mg/kg of this steroid gave the maximal
decrease of collagen synthesis in studies in

vivo (19).
The temporal response of inhibition of

collagen and noncollagen protein synthesis
is seem in Fig. 5. Polysomes isolated from
rats treated with a single injection of 12
mg/kg of triamcinolone diacetate for 6 hr
incorporated less proline into collagen as
compared to prolime incorporation into
noncollagem protein. This selective de-
crease of collagen synthesis was observed
after either a single or multiple injection of
steroid (12 mg/kg). After three intraperi-
tomeal injections of drug (12 mg/kg), proline
incorporation into collagen was decreased
by 70%. Noncollagem protein synthesis was
decreased by only 35%.

The selective decrease of collagen syn-
thesis may have resulted from a decreased

The values represent the mean ± standard errors

of determinations from 3 to 5 polysome preparations.

Steroid-treated 1-day-old animals received three daily

intraperitoneal injections of tnamcinolone diacetate

at the doses indicated and were killed 24 hr after the

last injection. Polysomes were isolated and translated

in the wheat germ lysate system, as described in the

text. Proline incorporation into collagen and noncol-

lagen proteins was determined by the collagenase

digestion assay.

Triamcin- Collagen Noncollagen
olone-dose

mg/kg dpm x 104/A�o unit of polysome

yield of collagen-synthesizing polysomes
isolated from glucocorticoid-treated rat
dermal homogenates. Therefore, recovery
of collagen-synthesizing polysomes from
control and steroid-treated homogenates
was determined. Equal aliquots of a pro-

line-labeled homogenate were mixed with
control and steroid-treated nonradioactive
homogenates, and polysomes were isolated.

The yield of collagen-synthesizing poly-
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somes was determined by the amount of

collagemase-digestible nascent chains. The
yield of proline-labeled collagen synthesiz-
ing polysomes from control and steroid-

0
4-

C
0

0

4-

C

C-)

FIG. 5. Temporal response of collagen and non-

collagen protein synthesis by dermal polysomes iso-

lated from triamcinolone-treated rats

One-day-old rats were injected with either 12

mg/kg of triamcinolone diacetate or no drug at the
times indicated by the arrows. Polysomes were iso-

lated and translated in the wheat germ lysate system,

as described in the text. The values represent the

mean percentage of from 3 to 4 different polysome

preparations. Proline incorporation into collagen

(-#{149}-) and noncollagen (-0-) protein was determined

by the collagenase digestion assay.

treated homogenates was the same (data
not shown).

In order to determine if the selective
decrease of proline incorporation into col-
lagen resulted from either greater collagen-
olytic or proteolytic activities associated
with glucocorticoid-treated polysome prep-

arations, these activities were measured.
Negligible amounts of collagenolytic and
proteolytic activities were associated with
the polysome preparations (Table 3). Fur-
thermore, the control preparations had
more collagenolytic and proteolytic activity
than the steroid-treated polysomes. Ac-
cordingly, differences in either collagenol-

ytic or proteolytic activity between control

and steroid-treated polysome preparation
did not account for the observed selective

decrease of proline incorporation into col-
lagen.

DISCUSSION

An antianabolic effect of glucocorticoids
on collagen metabolism was originally sus-
pected since glucocorticoid administration
resulted in a decrease of urinary hydroxy-
prolime excretion (7, 8, 1 1-14). Subsequent
studies quantified the amount of proteima-
ceous hydroxyprolime synthesis in conmec-

tive tissues after administration of gluco-
corticoids (7, 9, 15-17, 28, 29). These studies
demonstrated that collagen synthesis was
markedly decreased in connective tissues
following glucocorticoid administration. Am

TABLE 3

Collagenolytic and proteolytic activities of control and glucocorticoid-treated polysome preparations

The [3H]proline labeled collagen substrate was prepared as previously described (19). The [3H]tryptophan

labeled protein substrate was prepared as described in the text. The polysome preparations were incubated with

the substrates in the protein assay system described in the text. After incubation at 25#{176}for 60 mm, the assay

mixtures were deacylated, acidified, and filtered. The percent digestion was calculated by dividing the radioac-

tivity that passed through the filter by the amount of radioactivity retained by the filter in the absence of

polysomes.

Substrate Polysome prepa- A2�o unit or Radioactivity Percent
ration assayed polysome as- retained on the digestion

sayed filter

dpm x

[3H]Proline labeled collagen

substrate No addition 45.0

Control 0.19 41.0 9%

Triamcinolone 0.19 44.9 1%

[3H}Tryptophan labeled E. coli

substrate No addition 35.9

Control 0.19 34.7 3%

Triamcinolone 0.19 35.3 2%
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antianabolic effect of these steroids on col-
lagen metabolism was also indicated since
prolyl hydroxylase (9, 17, 19, 30-32), lysyl
hydroxylase (19, 32) collagen galactosyl-
transferase and glucosyltransferase (32)
were decreased following glucocorticoid ad-

ministration.
Although hydroxyproline formation was

decreased to the same extent as total pro-
line incorporation after a single injection of
steroid (18), our study demonstrated that
hydroxyproline formation was decreased to

a greater extent than proteinaceous proline
incorporation after multiple injections of
steroid (9). Since prolyl hydroxylase was
decreased at a time when hydroxyproline
formation was selectively decreased (9) , a

possible decrease of the prolyl hydroxyl-
ation step in collagen synthesis was sus-
pected. A subsequent study demonstrated
that although prolyl hydroxylase was de-
creased in a time- and dose-dependent
manner, the hydroxyproline-to-proline ra-
tio of collagen ribosomal nascent chains
was not decreased (19). This study also
quantified the rate of synthesis of collagen
and noncollagen peptides at the tissue and

ribosomal levels by the collagemase diges-
tion assay. The data indicated that gluco-
corticoids selectively decrease the rate of

collagen polypeptide synthesis.
The present studies were undertaken to

define this selective antianabolic effect of

glucocorticoids on collagen synthesis.
Amino acid uptake is inhibited by gluco-
corticoid administration (20-25). Further-

more, glucocorticoid administration to iso-
lated cloned fibroblasts decreased the intra-
cellular concentration of free amino acids

concomitantly with a decrease of collagen
synthesis (25). In the present studies, poly-
somes were isolated from glucocorticoid-
treated rats and translated in an protein-
synthesizing system in vitro where amino
acids are not rate limiting. The data mdi-
cate that collagen and moncollagen protein
syntheses are decreased. Furthermore,

polysomes isolated from glucocorticoid-
treated rats incorporate significantly less
prolime into collagen as compared with the
amount of proline incorporation into non-
collagen protein. Thus, the selective de-
crease of collagen synthesis is observed

both in vivo and in this heterologous pro-
tein synthesizing system.

Since the proline content of the collagen
core is much different than that of the

procollagem extension peptides, the use of
collagenase digestion to quantify collagen
may have resulted in an underestimation of

the collagen synthesized. Alternately since
collagen is proline rich as compared to
other proteins, the amount of collagen syn-
thesized is probably greater than the actual
percent of collagen synthesized. However,
there is a selective decrease of collagen
synthesis since the data may be expressed
as the percent decrease of control (see Fig.
�).

The mechanism of this selective decrease
mmcollagen synthesis is not completely de-

fined by the present studies. However, an
inhibitory effect of glucocorticoids on

amino acid uptake is not responsible for the
selective decrease of collagen polypeptide
synthesis. The data indicate that the glu-
cocorticoid-mediated decrease of collagen
synthesis results from a regulation of col-
lagen biosynthesis at either the transla-
tiomal or transcriptional level. One possible

explanation is that collagen messenger ri-
bomucleic acid is selectively decreased fol-
lowing glucocorticoid administration. This
selective decrease of collagen messenger ri-

bonucleic acid could result from either a
selective decrease in the transcription of

collagen messenger ribomucleic acid or a
decrease in the processing of messenger to
become functionally active messenger ri-

bonucleic acid associated with ribosomes.
The selective effect of glucocorticoids on
collagen synthesis could also result from a
selective decrease of the activity of ribo-
somal messenger ribomucleic acid. A fac-
tor(s) required for protein synthesis on
polysomes may be decreased in the gluco-

corticoid-treated polysomal preparations.
This latter possibility would also mecessi-
tate that a specific factor for collagen syn-
thesis would have to be selectively de-
creased since collagen synthesis is de-
creased to a greater extent than noncolla-

gem protein synthesis. Future studies will
quantify the amount and activity of colla-
gem messenger ribonucleic acid following
glucocorticoid administration.
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