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dermite affectant des Indiens de I'Amérique du
Nord se transmette suivant un trait d’autosome
dominant.

La photodermite qui se produit chez les Indiens
de I'Amérique du Nord ressemble & Yexanthéme
polymorphe du reste de la population. Elle est dif-
férente quant a I'héredité, le commencement pré-
coce, sa persistence pendant lhiver et aussi parce
qu'elle se produit quelquefois comme une cheilite
grave et chronique de la lévre inférieure.
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ANABOLIC steroids are widely used. Their
effect on blood lipids has been described in
several publications. So far as methandrosteno-
lonef is concerned, some authors have reported
an increase in blood cholesterol,3 others have
noted no effect* 3 and still others have observed
a decrease.®® Since it is now considered desir-
able to avoid hypercholesterolemia in the pres-
ence of atherosclerosis, it seemed important to
us to examine the effect of methandrostenolone
on blood lipids in more detail, particularly since
anabolic agents are prescribed primarily for that
age group in which atherosclerosis is common.

We chose to examine the effect of methandro-
stenolone in a group of aged and atherosclerotic
patients, using the therapeutic doses usually re-
commended for such patients in Canada (i.e.,
5 to 10 mg. daily, for short periods of time) and
also the somewhat higher doses common in
Europe.

SuBJECTS AND METHODS

Eighteen males from a hospital for the chroni-
cally ill were selected as the subjects of the
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study. A diagnosis of atherosclerosis had been
made in the majority of the cases. Three differ-
ent treatment schedules, each of three periods of
three weeks’ duration, were drawn up, and six
patients were assigned to each treatment sched-
ule by means of a random number table. A
description of the patients in the three groups
is given in Table I, and their treatment schedules
are described in Table II. The double-blind
technique was used throughout the study.

The biochemical analyses were performed at
the Laboratoire de Recherches d’Endrocrinologie
et de Nutrition of the Hétel-Dieu de Montréal,
utilizing the following methods: bromsulphalein
(BSP)—5 mg. per kg. was injected intraven-
ously, blood being then withdrawn at two differ-
ent times, 0 and at 45 minutes for estimation of
the excretion test; the prothrombin time was per-
formed at the bedside, on whole blood, using
activated thromboplastin;® serum transaminases
by means of the Hyland kit;!® triglycerides by
the method of Van Handel and Zilversmit;!
total and esterified cholesterol by the method of
Zak et al.? modified; phospholipids by the
method of Fiske and Subbarow,!® modified; total
lipids were calculated by adding together the
various lipid fractions; non-esterified fatty acids
(NEFA) by the method of Dole,'* modified. All
the analyses were done at the beginning of the
study and repeated every three weeks (i.e. at
the end of each period) except for the BSP,
which was done only twice (at the beginning
and at the end of the study).
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TABLE 1.—List or SuBJECTS

BSP
Cholesterol Phospho- retention
(total) Triglycerides lipids at 46 min,
Patient Age Diagnosis mg. per 100 mi. mg. per 100 mi. mg. per 100 mi. %
Group 1 (P-P-P) )
1 60 Parkinsonism 251 162 273 11.3
2 78 Cerebral AS 228 215 300 26
3 67 AS, CVA; alcoholism 265 274 345 39
4 60 CVA 318 196 333 12
5 59 Multiple sclerosis 400 192 362 4.7
6 68 CVA, diabetes 208 229 257
Group 2 (M6-P-M6)
7 62 AS, parkinsonism 310 164 368 5
8 76 AS 240 205 322 8
9 78 CVA, AHD 318 196 333 12
10 66 CVA 241 137 322 7.3
11 73 Tabes 1206 145 268 34
12 83 . AS, blindness 271 139 316 8
Group 3 (M10-M10-M10)
13 70 AS, lues 191 226 289 4
14 72 AHD 245 141 316 14
15 76 Diabetes, AS, CVA 180 113 232 23
16 76 CVA 356 117 380 3.9
17 58 Mental debilitation 239 101 278 5.0
18 74 Diabetes 276 93 300 48

AS: atherosclerosis CVA: cerebrovascular accident

Descriptive statistical methods (the mean and
standard error of the mean), calculated for each
group, were used in the analyses of the effects
of the three treatment schedules on the para-
meters studied. In this chronological evaluation,
each subject is always considered as his own
control. The number of patients in each group
being rather small, no comparative statistical

TABLE II.—TREATMENT SCHEDULES
First period Second period Third period

Group (3 weeks) (3 weeks) (3 weeks)
1 (six patients) P P P
2 (six patients) M5 P M5
3 (six patients) M10 M10 M10
During each period, patients received either P (con-

sisting of 2 tablets of placebo) or M5 (consisting of 1
tablet of methandrostenolone 5 mg. plus 1 tablet of
placebo) or M10 (consisting of 2 tablets of methandros-
tenolone 5 mg.).

AHD: atherosclerotic heart disease

analysis was performed to establish statistically
significant differences between treatments.

RESULTS
1. Transaminases

The results of serum glutamic pyruvic trans-
aminases (SGPT) are given in Table III and
the same results are illustrated in Fig. 1. In the
two groups that received methandrostenolone
the mean values are seen to increase. The in-
crease, however, was not constant and tended to
return toward normal despite continued therapy.
Indeed it was present in only three of the six
patients who received methandrostenolone
throughout the study (10 mg. daily). In these
patients, after three weeks, SGPT values went
up to 175 in one, 200 in another and 232 units
in the third and then decreased to 57, 147 and
29 units. In the group that received methandro-

TABLE III.—ErrEcT oN SGPT (Unrts)

Before treatment 3rd week 6th week 9th week
Treatment mean + S.E.M. mean + S.E.M. mean =+ S.E.M. mean + S.E.M.
GR.1 (P, P, P) 15 2.2 12 +2.7 10 +19 10 & 2.8
.GR. 2 (M;, P, Ms) 14 £ 1.0 68 1= 20.4 10 +2.1 24 + 438
GR. 3 (M1, Myo, Myo) 18 +28 109 + 42.3 73 £ 31.5 45 +21.5

The data given here are presented graphically in Fig. 1.
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TABLE IV.—Errect oN Liver Funcrion TEsTs

Treatment Group 1 (P, P, P) Group 2 (M5, P, Ms) Group 8 (M1, M1o, M 1)
Time Before treatment  After treatment Before After Before After
' mean + S.E.M. mean = S.E.M. mean + S.E.M. mean & S.E.M. mean - S.E.M. mean + S.E.M.
B.S.P. (% re-

tention after

45 minutes) 25 + 8.0 11 +4.1 7+12 10 + 1.6 16 £+ 7.0 32 + 5.1
S.G.P.T. (units) 15 4 2.2 10 &= 2.8 14 + 1.0 24 + 48 18 + 2.8 45 + 21.5
S.G.0.T. (units) 27 £ 2.2 10 = 0.8 25 + 1.3 14 +1.2 28 + 4.0 23 + 8.2
Prothrombin

(per cent) 99 + 2.3 98 + 2.3 98 + 1.2 100 =0 95 + 2.2 98 + 3.2

The values given here are the values before treatment and those at the end of the study (9th week).

stenolone 5 mg. daily during the first and last
periods, four of six patients showed an increase
in SGPT and when the drug was interrupted at
the end of the first period in that group, the
SGPT values returned to normal. When methan-
drostenolone was again administered (third
period of the study), the mean SGPT increased
only slightly, but again two patients (the same
two as before) showed absolutely no increase.

SGPT {units)
- GRJM(P. P PJossesececee o
GR2(Mg. P MyJo = = = = = °
GR.3 (M. MM e

Fig. 1.—Each value is the mean of six patients: the
vertical lines indicate the standard errors of the mean
(S.E.M.). Note the increase in transaminases with treat-
ment: the maximum increase in group M10, M10, M10 is
at the 3rd week, but the values come back toward normal
in spite of the continuation of treatment. The data from
which this figure is constructed are given in Table III.

No changes in transaminase values were seen in
the placebo group.

The results for the serum glutamic oxaloacetic
transaminases (SGOT) are similar to those for
the SGPT (in Table IV part of the results are

given).

2. Bromsulphalein Excretion Test

Before treatment, the BSP retention values
were abnormal in the majority of the patients
(Table I). Furthermore, in Table IV it is seen
that the mean values for the three groups before
treatment were different (25%, 7% and 16%);
therefore the population studied was not homo-
geneous in that respect. The mean BSP value for
the group receiving placebo (P.P.P.) was lower
at the end of the study, 11%, as compared to
25% at the beginning of the study; in the second
group (M5P.M5) it did not change, 10%, as
compared to 7%; and in the third group (MI10.
M10.M10) the mean value was higher at the
end, 32%, as compared to 16% at the beginning.

3. Lipids

The total cholesterol values for each period
of the study are given in Table V; the same data
are illustrated in Fig. 2. In all three groups there
is a general trend for the cholesterol to decrease,
but the differences observed are not important.

The results for all the lipid fractions mea-
sured, at the beginning and at the end of the
study, are given in Table VI. All the lipid frac-
tions (except the NEFA) decreased during the
study in the three groups. For the triglycerides,
the mean value for the group that received
methandrostenolone 10 mg. was different from
the mean of the placebo group, both at the
beginning and at the end of the study. There-
fore, we cannot say that methandrostenolone
caused a decrease in triglycerides. None of the
changes in the other lipid fractions are signifi-
cant.

TABLE V.—ErrEcT oN ToTAL CHOLESTEROL (MG. PER 100 ML.)

Before treatment 3rd week 6th week 9th week
Treatment mean + S.E.M. mean + S.E.M. mean + S.E.M. mean + S.E.M.
GR. 1 (P,P,P) 278 + 28.7 239 + 8.6 260 + 21.4 251 + 24.4
GR. 2 (M;, P, My) 257 + 14.7 207 += 8.1 226 + 20.7 217 & 15.0
GR. 3 (Mo, M1o, M1o) 246 + 25.8 202 + 22.3 194 + 27.2 209 + 22.6

The data given here are presented graphically in Fig. 2.
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TABLE VI.—ErrecT oN BLoop Lirins

Treatment G'roup 1 (P, P, P) Group 2 (M5, P, Ms) Group 3 (Mu), Mlo, Mlo)
Time Before treatment After treatment Before After Before After
mean &= S.E.M. mean &+ S.E.M. mean + S.E.M. mean = S.E.M. mean 4+ S.E.M. mean = S.E.M.

Total lipids

(mg./100 ml.) 801 + 44.9 658 &+ 50.5 741 £ 31.9 603 + 43.5 711 + 32.0 562 + 44.6
Total cholesterol

(mg./100 ml.) 278 + 28.7 251 =244 257 + 14.7 217 4 15.0 246 X 25.8 209 + 22.6
Esterified

cholesterol

(mg./100 ml.) 210 + 23.7 184 + 20.0 193 + 15.0 158 + 11.5 176 + 23.8 137 = 19.8
Triglycerides

(mg./100 ml.) 211 + 15.6 165 + 9.2 160 + 10.7 138 + 11.7 132 = 11.0 120 = 7.0
Phospholipids
NérEg./IOO ml.) 312 = 17.0 254 + 14.6 324 +13.6 248 + 21.1 299 4+ 19.9 234 + 20.8

A
(mEq./litre) 0.635 =0.065 0.605 +=0.043 0.658 =0.065 0.725 4-0.148 0.717 +20.090 0.555 4= 0.110

The values given are those obtained before and at the end of the study (9th week). The total cholesterol data are given in
more detail in Fig. 2 and Table V. The decrease in lipid fractions during the study was similar in the three groups.

DiscussioN

Reports concerning the effect of methandro-
stenolone on blood lipids, especially cholesterol,
are contradictory. Several factors probably con-
tribute to these differences in results, including
the doses used,’® the state of health of the sub-
jects, their age and seasonal fluctuations in
cholesterol levels.

In this study the doses used were those
recommended for use in debilitating diseases.
In the study of Jose and Mitchell,! where a
hypercholesterolemia was observed with meth-
androstenolone, the daily dose was 15 mg.
Stone” used doses varying between 10 and 25
mg. daily. It is interesting to note that al-
though his report is entitled “Elevation of Serum
Cholesterol by an Anabolic Steroid”, of four
patients suffering from essential familial hyper-
lipemia, only two showed an increase in choles-
terol levels, whereas the other two showed a

Total cholesterol
(l‘l /100 mi.)

GR. (P, P, PJocessssecnsc
b ‘[ GR2 My P. Mo = = = = = °

GR.3 (Mo Mo Mol

° 3u [ 92

WEEK
Fig. 2.—The vertical lines represent the standard error

of the mean. Note the trend towards a decrease in each

of the groups. At the 9th week there is no significant

difference between the means of the three groups. The

%ali)al, fx"cr)m which this figure is constructed are given in
'able

significant decrease. Moreover, the most marked
change was a large decrease in the triglycerides,
which occurred following treatment with meth-
androstenolone.

The age of the subjects may be of some im-
portance. Our study involved aged patients,
since the drug in question is frequently pre-
scribed for this age group. It can be seen (Table
I) that five patients had a cholesterolemia of
more than 300 mg. per 100 ml. at the beginning
of the study, and more than half of the patients
had triglyceride values in excess of 150 mg. per
100 ml. Some studies! would seem to indicate
that an increase in cholesterol levels after the
administration of methandrostenolone is usually
seen, particularly in those patients whose chol-
esterol levels are above normal at the time of
starting the medication. In our study, the three
hypercholesterolemic patients, (7, 9 and 16) who
received methandrostenolone followed the trend
of the rest of the group.

In the course of the present study a decrease
of all the lipid fractions was seen, even in the
control group. A possible explanation for this
phenomenon might perhaps be the seasonal vari-
ations described by Thomas, Holljes and Eisen-
berg!® in a group of young normal males. These
authors observed that total cholesterol values
reach a maximum in December and January and
a minimum during the summer. It is possible that
these variations might be greater in aged and
atherosclerotic patients. Our study began in
May and ended in July.

It has been convincingly demonstrated pre-
viously!” that BSP retention is frequently in-
creased during the administration of most of the
testosterone derivatives, including methandro-
stenolone. It is probable that the increased re-
tention reflects a defect in elimination of the
dye without there being any accompanying
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hepatic damage. Studies by means of the elec-
tron microscope have revealed that some altera-
tions in the biliary canaliculi may occur under
these conditions.!® The BSP values for the group
receiving methandrostenolone throughout our
study (10 mg. daily) were more abnormal at
the end of the study than at the beginning,
During the same time the placebo group showed
an important change in the other direction,
from a control of 24% to 11%, which suggests
the possibility of variations due to unknown fac-
tors. When the drug was continued for longer
periods of time, a return to normal was seen.
The temporary elevation of the transaminase
observed here is also similar to that reported by
Wynn, Landon and Kawerau.!® As far as the
transaminase increase is concerned, the varia-
tion between individuals is intriguing and can-
not be explained. It is interesting also that in the
group receiving methandrostenolone through-
out, the three patients who showed no increase
in transaminase levels were the three patients
who had abnormal BSP excretion tests before
the study (patients 14, 15, 18). This may not be
a constant finding, but it demonstrates that pa-
tients with evidence of previous liver damage
are not more likely to have an increase in trans-
aminase levels.

S Using the double-blind technique,
ummary i ethandrostenolone, 5 or 10 mg.
daily, or a placebo, was administered to 18 males
(average age: 69) in a hospital for the chronically
ill. At the conclusion of the study, which lasted
nine weeks, no differences were observed between
the control and treatment groups with respect to
the level of blood lipids. Alterations in the brom-
sulphalein excretion times and in the serum glu-
tamic transaminases resembled those already re-
ported by other authors.
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. , Dans un hépital pour malades chro-

Résumé niques, 18 hommes (moyenne d’ige 69
ans) ont recu, & double insu, méthandrostenolone,
5 mg. ou 10 mg. par jour, ou placebo. A la fin
de P'étude qui dura neuf semaines, nous n’avons pas
observé de différences dans le taux des lipides san-
guins entre les groupes traités et le groupe témoin.
Les changements de la BSP et des transaminases
sériques sont semblables 4 ceux déja rapportés par
plusieurs auteurs.
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