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Abstract: The topical antiandrogenic activity of potassium
canrenoate (CAK), compared with that of spironolactone (SP),
was assayed in vivo in female golden Syrian hamsters whose
flank organs were stimulated by subcutaneous administration
of testosterone propionate. Sebaceous glands and hair were
measured by a computerized image analyzer. Pigmented
spots, sebaceous gland areas, and the diameter of hairs of the
treated flank organs were smaller in the groups that received
CAK (1.6 mg/day) and SP (0.4 mg/day). The authors’ results
showed that CAK may act as a topical antiandrogen on the
hamster fiank organ when applied in concentrations four times
greater than the minimal active dosage of SP. Potassium
canrenoate may be a useful weak topical antiandrogen, and it
could be used in androgen-related skin disorders involving
both sebaceous glands and hair, especially in men. These con-
centrations could be verified by additional clinical investiga-
tions.

Canrenone (CA) is the main circulating metabolite of
spironolactone (SP), and SP and potassium canrenoate
(CAK) act together as antagonists of aldosterone. Sys-
temic SP caused antiandrogenic side effects in men,
and it was used in women as a systemic antiandrogen in
pases of acne and hirsutism.'2 Actually, SP could be an
;:ffectlve topical antiandrogen, because it has been as-
sayed for local application in the hamster flank organ®
and used, with good clinical results, in patients with
androgen-related disorders.*

The flank organ was used to evaluate the antian-
drogenic properties of many compounds.**-® To our
knowledge, the activity of topically applied CAK in the
hamster has not been quantified, and thus we evaluated
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the local antiandrogenic activity of CAK in the three
structures of the flank organ that can be modified inde-
pendently by androgens and antiandrogens (ie, the pig-
mented spot, sebaceous glands, and hair).

Materials and Methods

* Twenty-five female golden Syrian hamsters, which were
13-15 weeks old and weighed 80-110 g, were entered in
this study. They had been kept at a constant temperature
and humidity and fed with standard commercially avail-
able food and water. The costovertebral region was
shaved with an electric clipper and the horny layer was :
partially stripped the day before the study was started, »
and then every 3 days.

The animals were divided into five groups, accord-
ing to weight. Every day for 3 weeks (except weekends), "}

all animals, excluding those in group 1, received a subcu-~

taneous dose of testosterone propionate (TP, 250 ug in’
25 ul peanut oil) in the dorsal neck fold. On the same
days, we applied CAK and SP in water and absolute eth-
anol (1:4) to the left flank organ, using a micropipette
under a continuous air flow to enhance the vehicle e¥apo-
ration; this was applied as follows: group 1: untfeated;
group 2: CAK 1.6 mg; group 3: CAK 0.8 mg; group 4: SP !
0.4 mg; and group S: vehicle. It was not applied topically
to the right flank organs. B

The first day of the fourth week, the two major per- -

pendicular axes of the pigmented spot overlying each .

flank organ were measured; when these two values were S
multiplied, we obtained the surface area index (SAD). -
After the ,ammals were totally anesthetized with diethyl -
ether, all the flank organs:were excised. The organs were
divided into two halves glong the major axis, immedi-
ately fixed in 10% formdlin, and paraffin-embedded in
parallel. The 5-um-thick sections were stained with hes
matoxylin and eosin. Sebaceous glands and hairs were
measured in the first three sections of each half of the
specimen, with the use of 3 semiautomatic computerized.
image analyzer (Vids V), using a video camera (Ikegami
ITC-510), which provided direct imaging on a color’
monitor of samples observed with an optic microscope
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Figure 1. Surface area index of the
0 \ pigmented spot (X + sd). CAK: Po-
- , . tassium canrenoate (1.6 and 0.8
NORMAL CAK 1.6+TP CAK 0.8+TP SP .4+TP  VEHICLE+TP mg/d); SP: spironolactone (0.4 mg/
d); TP: testosterone propionate
) " (250 ug/d). *p < 0.05 (left versus
[ BB (treated) NN rigHT (untreated) right).
(Leitz 20 Dialux); a digitalizing tablet; and an IBM PS;2 the left flank organs in group 5 when compared with
personal computer (mod. 50 with 640 KB of base mem- those 1n group 1| (p < 0.01).
ory, | MB of extended memory, and an interface card).
T'he scbaq:pus gland area in each field was qzu’a‘ntm;d n Discussion
square millimeters: the field area was 3.1 mm?. The diam- o ' ) ) )
eter of the hairs under each flank organ was measured in L opical antiandrogenic action can occur by blocking
microns. Statistical analysis was pertormed with Stu- the enzyme 5-alpha-reductase (metabolic antiandro-
dent’s t-test. gens, such as progesterone and 4-androstene-17-beta-
carboxylic acid) or by competitive inhibition of the an-
drogen receptor (receptor antiandrogens, such as cy-
Results proterone acetate and SP).

Values for the pigmented spot are reported in Figure 1.
In group 2. the SAI was decreased in the left (treated)
flank organs (CAK 1.6 mg/day), as compared with the
contralateral right (untreated) organs (p < 0.05). Group
3 (CAK 0.8 mg/day) did not show any difference.
Group 4 (SP 0.4 mg/day) demonstrated a significant
difference between the left and right flank organs (p
< 0.05). The values for group 5 (vehicle) did not show

any difference, and SAI levels were higher than those of

group 1 (p < 0.01) in the left and right flank organs.

The average sebaceous gland area (Fig. 2) was de-
creased in the left flank organs in groups 2 and 4 when
compared with that of the contralaterai right flank or-
gans (p < 0.05). The average values of group 5 were
increased (p < 0.01) when compared with those of
group 1.

Hair diameter (Fig. 3) values were lower in the lett
flank organs (p < 0.05) in groups 2 and 4 and higher in

Approximately 72% of renal antimineralocorticoid
eftects of SP can be attributed to CA, which has a half-
life of 17 hours; the potency of CAK is approximately
0.68 that of SP, and it has been assumed that the activ-
ity of CAK results entirely from CA.? The antiandro-
genic activity of SP was correlated to 1ts inhibition of
cytochrome-P-450-dependent enzymes needed for tes-
tosterone biosynthesis.'’ Furthermore, the competitive
athnity of SP for the androgen receptor was demon-
strated as being one-tenth that of DHT'!; this action
was quantified subsequently as being 20 times less ef-
tective than that of DHT, without any inhibition of
S-alpha-reductase.'?

Canrenone can act competitively with mitochon-
drial and microsomal cytochrome P-450.'? In addition,
it selectively interacts with the subtypes of cytochrome
P-450 that are involved in the steroid hydroxylation
reactions, but parenteral administration of CA, unlike
SP, does not decrease adrenal content of cytochrome
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o osd) CARC Potassium canrenoate
thoand 0.8 mg/d); SP: spironolac-
tone (0.4 mg/d). TP testosterone
propronate (230 wg/d). *p o< 0.05
tiett versus righth.

NORMAL

P-450." Potassium canrenoate affinity for the andro-
gen receptor is approximately 100 times lower than
that of DHT, without any inhibition of S-alpha reduc-
tase.”

Our results showed that CAK may act as a topical
antiandrogen on the hamster flank organ when applied

trigure 3 Diameter of the hair microns
nnder the tlank organ (x = .d). 100 -~

CAK 1.6+TP  CAK 0.8+TP

M i (treated)

SP 0.4+TP  VEHICLE+TP

NN RIGHT (untreated)

In a concentration four times greater than that of SP,
which has been used next to the minimal topical dose
to obtain an antiandrogenic action in hamsters.> On
the contrary, CAK did not produce an antiandrogenic
effect when applied in a concentration that was two
times greater than that of SP. The antiandrogenic ac-

CAK: Potasstum canrenoate (1.6
and 0.8 mg/d); SP: spironolactone
(04 mg,dy TP testosterone propio-
nate {250 g dy *p o< 003 (ett ver- 30 |
sus nght),

40 A

20 1

NORMAL ¢

[ 8o (treated)

AK 1.6+TP CAK 0.8+TP

SP 0.4+TP  VEHICLE+TP

M RIGHT (untreated)
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uon affects both sebaceous glands and hair: the sup- with topically apphed unnandrggcns, In: Maibach H,ed. Ammal
DTCSSiOH of sebaceous growth compared with that of Models 1 Dermatology. Edinburgh: Churchill Tivingstone,
SS S s )

FOTS190.
6. Kaszinshy E. The stimulation of hair growth in the flank organs
of female hamsters by subcutaneous testosterone propronate and

hair, appeared to be more evident.
The topical antiandrogenic activity of CAK in hu-

mans has been studied in cases of mild hirsutism'* and its inhibition by topical cyproterone acetate: Dose-response stud-
acne vulgaris,' with discordant results. [n our opinion, ies. Br J Dermatol. 1983:109:565-569.

. Orentreich N, Matias JR, Mallov V. The local antiandrogenic
etfect of the intracutancous injection of progesterone in the flank
organ of sexually mature male Syrian Golden hamsters. Arch

CAK can be a useful weak ‘toptcal antiandrogen and 1t
could be used in androgen-related skin disorders.

which also may affect sebaceous gland activity, espe- Dermatol Res. 1984:276:401-405.

Ciall)} in men: however, different concentrations may $. Nuck BA. Lucky AW, Lpitestosterone: A potential new antian-
be used. These indications could be verified by addi- drogen. I Invest Dermatol. 1987:89:209-211.

tional clinical investigations. . 9. Ramsav |, Asbury M. Shelton J. et al. Sprronolactone and

canrenoate-K: Relative potency at steady state. Clin Pharmacol
Vher. 1977:21:602-609.
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Mammary and Extramammary Paget’s Disease (Study of 140 Cases)

106 cases of mammary Paget's disease (MPD) and 34 cases of extramammary Paget s disease (EMPD)
corresponding to almost 30 years of personal experience are presented

MPD appears in women aged between 50 and 60. The lesons are usually unitateral and appear as an
eczema-like plagues located on the nipple and areoia. The borders are sharply imited

EMPD is an uncommon condition of mddie-aged and old peopie. appearing on the anogenital area. The
lesions are erythematous eczema like plaques with margins less defined than in MPD. They may frequently
begin as multipie foci (multicentric origin). it 1s habitual to distinguish a “prmary’ form, which 1s not asso
ciated with any other neoplasm, and a “secondary’ one. which 1s the result of extension of a sweat gland,
urogenital or digestive cancer to the skin.

The histopathology shows the so-called “'Paget cells’, large celis with clear and abundant cytoplasm.
Histochemical stains show different resuits in MPD and EMPD. Carcinocembryonic antigen. GCDFP-15 and
monoclonai antibodies to cytokerating are good markers ot neoplastic cells of the disease - Mascaro JM,
Zemba MC. Mammary and Extramammary Paget’s disease. (Study ol 140 cases) Med Cut | 1A
1990;18:301-313 (Sparush). Sutrmitted by Yehudi M. Felman, M.D.. Brooklyn, N.Y.




