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We reported recently that administration
of prednisone produced a pronounced reduc-
tion of total urinary hydroxyproline in chil-
dren with muscular dystrophy between the
ages of 7 and 14 years but had essentially no
effect on one patient 20 years old (1). This
effect of corticosteroids on urinary hy-
droxyproline in young but not in older ani-
mals had been reported repeatedly (2, 3).
Their effect on the specific activities of 1*C
hydroxyproline in urine and in skin collagen
fractions of rats after injections of 1*C proline
has also been studied (4). However, little
has been known of the effect of corticos-
teroids on serum hydroxyproline. We pre-
sented a preliminary report in 1968 that
prednisone administration reduced free and
total diffusible serum hydroxyproline in both
young and old rats and in patients with mus-
cular dystrophy, but that there was no sig-
nificant reduction in protein hydroxyproline
(5). Contrary to our findings, Morsches et al.
had reported in 1967 that there was a sig-
nificant reduction in serum protein hy-
droxyproline in rats on administration of
prednisolone (6). The present paper is a
more complete presentation of our results in
patients and in rats treated with prednisone.

Materials and Methods. Rats. In two ex-
periments Sprague-Dawley male rats of vary-
ing ages were maintained on a normal com-
mercial diet! and in a third on a purified
collagen-free diet consisting essentially of
27% casein supplemented with a vitamin mix-
ture.? Prednisone (Schering 1%) was admin-
istered in five subcutaneous injections every
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other day in the following amounts: 0.2 ml
for 90-110 g, 0.4 ml for 200-250 g, 0.6 ml for
300-350 g, and 1.0 ml for 500-600 g rats.
The night of the last injection, food was with-
drawn, and the rats were decapitated the next
morning and the blood collected and allowed
to clot. Except for the groups of the largest
animals, the serum from 2—-4 rats was pooled
according to the amounts obtained. Samples
of 1 ml were removed for determination of
protein hydroxyproline, and all of the re-
maining serum was again combined to form
only one pool for each group of animals.

Patients. Seven male patients with the
pseudohypertrophic form of muscular dystro-
phy (Duchenne) between the ages of 8 and
20 years were maintained on a collagen-free
diet (1) of constant caloric value. Prednisone
was administered orally for long periods
varying from 1 to 475 months at dosage be-
tween 10 and 20 mg/day. Then venous blood
samples were withdrawn after an overnight
fast for analysis of the serum.

Analyses. Protein hydroxyproline was de-
termined by a modification (7) of the meth-
od of LeRoy et al. (8) by hydrolysis in 6 ¥
hydrochloric acid followed by chromatogra-
phy. Free and total diffusible hydroxyproline
were determined at least in duplicate by ex-
traction in 80% alcohol, distillation iz vacuo
at 40°, and then analyzed with and without
hydrolysis by the method of Prockop and
Udenfriend (9).

Results and Discussion. The results of the
duplicate analyses for free and total diffusible
hydroxyproline agreed within narrow limits
for each group of rats, and those for protein
hydroxyproline were also in very good agree-
ment for each group. The average serum val-
ues in rats appear in Table I and those in
patients in Table II. It is evident from the
experiments in rats that age makes very little
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TABLE I. Serum Hydroxyproline Fraections in Normal and in Prednisone-Treated Rats.

Control Prednisone-treated
Diffusible Diffusible
Total Free  Protein Total Free Protein
Hydroxyproline Hydroxyproline
Weight (g) No. of rats (ug/ml) No. of rats (ug/ml)
Expt. 1
90-100 8 7.4 5.35 5.6 9 3.85 2.35 5.6
200-250 6 7.3 5.35 4.8 6 3.35 2.5 5.2
400-450° 8 2.24 1.65 5.7 8 1.45 0.96 5.7
Expt. 2
90-100 8 7.7 6.6 7.4 8 4.9 3.4 6.9
200 4 8.0 6.5 7.8 4 4.8 3.3 7.0
300 6 4.55 2.85 6.0 [§ 2.6 1.65 5.5
Expt. 3
90-100 5 7.25 4.5 6.25 12 4.45 3.3 5.9
320 4 5.7 3.2 6.0 8 3.1 1.6 5.8
575° 2 4.4 2.5 5.65 2 1.85 1.16 5.5

¢ Two years old.
® One year 3 months old.

difference in the reduction of diffusible hy-
droxyproline induced by administration of
prednisone. In rats 15 months and 2 years
old, the reduction in free and total nonprotein
hydroxyproline was 48 and 47%, respective-
ly, whereas the reduction in younger animals
varied between 27 and 58% for free, and
between 35 and 54% for total nonprotein

hydroxyproline. On the other hand, protein
hydroxyproline was unchanged. Similarly, the
reduction in patient 4, aged 20, was no dif-
ferent from that in the younger patients and
protein hydroxyproline was unchanged in all
of the patients during periods in which pred-
nisone was given.

These results are different from the effects

TABLE II. Serum Hydroxyproline Fractions in Patients with Muscular Dystrophy in Control
Periods and during Prednisone Treatment.

Control period

Prednisone period

Diffusible Diffusible
Total Free Protein Total Free Protein
Hydroxyproline Hydroxyproline
Patient Age (year) (ug/ml) (ug/ml)
1 8 2.8 1.38 8.15 1.27 0.82 7.78
2 15 3.24 2.04 6.71 1.42 0.85 6.64
3 14% 3.22 2.17 7.15 1.68 1.07 6.87
4 20 2.01 1.31 5.59 1.39 0.70 5.65
5 8 3.09 2.11 5.92 115 0.65 5.95
6 81k 3.85 2.59 6.26 1.68 0.97 6.24
7 11 3.59 2.78 — 1.30 0.75 —_

¢ Prednisone, 20 mg daily for 2 months.
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observed on the excretion of urinary hy-
droxyproline. It is well known that older rats
show a much smaller decrease in total ur-
inary hydroxyproline after administration of
corticosteroids than do younger animals. The
considerable decrease in diffusible serum hy-
droxyproline after prednsone treatment in pa-
tient 4 is of interest since this is the same
period (1) during which the urinary excre-
tion of hydroxyproline of this patient was
essentially unchanged. Failure to obtain dif-
ferences in the concentration of serum protein
hydroxyproline between periods of pred-
nisone administration and of control shows
that the corticosteroid does not affect the
formation and degradation of this protein.
However, the considerable reduction of dif-
fusible hydroxyproline in older rats and in the
patient aged 20 cannot be readily explained.

The data presently available suggest that
the nonprotein hydroxyproline peptides of
serum, containing very little prolylhy-
droxyproline (10), appear as urinary pep-
tides, which are chiefly prolylhydroxyproline
(11). Free hydroxyproline in serum may be
disregarded for our purposes since there is
little free hydroxyproline in urine. In both
young animals and young patients the order
of reduction in hydroxyproline peptides of
serum and urine after prednisone administra-
tion usually is about the same. The mechan-
ism which governs the formation of urinary
peptides from the serum peptides is essential-
ly not affected by the corticosteroid during
the early life periods. On the other hand, in
older animals this mechanism is apparently
affected by prednisone. The hydroxyproline
systems in serum and urine are being studied
further to learn how prednisone administra-
tion differs in the two age groups.

Summary. Male rats.in 3—4 age groups to a
maximum of 2 years old were given five
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subcutaneous injections of 0.2 ml/100 g of
1% prednisone on alternate days and then
fasted overnight and bled by decapitation.
Seven patients with muscular dystrophy from
8-20 years old were given oral prednisone,
10-20 mg/day, for 1-47% months and then
fasted overnight before taking venous blood
samples. Values of free and total diffusible
serum hydroxyproline were reduced by about
50% from control values in all groups of
100-600-g rats. They were similarly reduced
in all of the patients from values during con-
trol periods. Serum protein hydroxyproline
was unchanged in both the rats and patients.
Failure to obtain differences between old and
young animals and patients in diffusible hy-
droxyproline is discussed.
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