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Summary
Both acute and chronic administration of spirolactone and spironolactone S -
testosterone in man. The mechanism of this decrease was studied in a series of experim‘eﬂ;tS The“ae
studies demonstrated that 1 of spirolactone involves an increased elimination of testoste-
rone, whereas 'gOnadon»;,\‘ release and testicular production and release do not cormies
affected. The increased climination of testosterone following spirolactone is SRR .
neither to induction of glucuronyltransferase, sulphatase or the reductases, nor to increased

conversion of testosterone to estradiol, at least not in acute experiments. The most likely explana-
tion seems to be that spirolactone displaces testosterone from the binding plasma proteins.

Introduction

Spirolactone and spironolactone are chemically similar to progesterone and have a
slight progestational activity (Hertz and Tullner, 1958). Administration of these com-
pounds causes side effects such as gynaecomastia, impotence and menstrual distur-
bances. Progesterone preparations have been shown to decrease plasma testosterone in
males (Gordon et al., 1970; Sundsfjord et al., 1971). A rapid decrease of plasma tes-
tosterone following spirolactone has also been reported (Dymling et al., 1972). How
exactly spirolactone bri A8 Dot beet I This has
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Results

Methodological interference between spir<)la¢f"7”1(‘ ?';ld fiplronﬂlaCt.ﬂ)nc.t Was studieq s
vitro. The results are reported in Tables 1 k}l?d ’—v i ‘”L were 1110’ indicationg Of gy,
interference. The effects of spirolactone and spii ‘y”{”“ ‘”"(:‘)n(? on piasma gonadotropp,,
FSH and LH, are presented in Tables 3 and 4. T‘_W ef "'»‘}}_LOUM be demonstrageq The
effect of spirolactone on the conversion of androstenedione to testosterone has b

viously been reported (Dymling et al., 1972). One a dditional stud)‘/ is reported hewr‘“
demonstrates a rapid fall of plasma testosteron a female, without demonstmb]e
alterations of plasma androstenedione (Table 5) ‘

The effects of spirolactone on plasma testosterone in two males in whom the
testosterone was obtained after intramuscular injections of testosterone esters 0
shown in Figures 1 and 2. The same rapid fall of plasma testosterone was found s iy
males with intact endogenous production of testosterone.

The effects of spironolactone on 17-ketosteroids and 17-hydroxycorticosteroids haye
previously been reported (Dymling et al., 1972). 17-Ketosteroid excretion progressively
decreased, whereas 17-hydroxycorticosteroid excretion remained unaltered.

The acute effect of spirolactone on testosterone and estradiol in the plasma is shown
in Table 6. The rapid fall of plasma testosterone was not accompanied by a simulta-
neous increase in plasma estradiol.

Discussion

Spirolactone causes a rapid, transient fall of plasma testosterone. This can in principle
be an effect of decreased production or increased elimination. The aim of the reported

studies was to explore which of these mechanisms is operative
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 and LH in a 58-year-old healthy fem

FSH
Mgm gt 0900 hours

ale. Spirolge:
szmlacmne, 200 mg intmvenausly

W """ FSH (ng/m)

LH (ng/m1) o

.wnc
L R T 11.8
0830 11.6 115
085 12.5 114
0905 135 1923
0910 12.5 114
0915 11.1 10.9
0930 9.3 12.2
;?00 11.6 1041
1300 8.3 Y 8.7
/
Table 5. p-Testosteronein;.V/:. r-androstenedione in a 25-year-old female with idiopathic
pedema. Spirolactone, 100 ravenously, was administered at 0800 hours
Time P-testc 1 P-androstenedione

(ug/1C0 m (pg/100 ml)
0759 0.024 0.084
0815 0.012 0.063
0830 0.008 0.084
0900 0.023 0.055
1000 0.016 0.060
1200 0.012 0.068
1600 0.001 0.052
2000 0.008 0.041
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rone and p-estradiol in a healthy male (R.A.) and q male v

Z’able 6.3,:;3;'?:0:;";#0100“’" e: 200 mg intravenously, was given on day 2 q | 20 O’iizui?‘“ac
ecomp .

PO R
A yr’ | Testosterone [»:TZL
tosterone Estradio t § 4 stradio|
;I;‘e;g]/” (pmol/l) (nmol/1) (pmol/)
Time day 1 day2 day |  day 2 day 1 day2 day 1 gy,
0800 20 18 70 130 ‘i *.(‘) 190 60
1189 16 15 100 60 5 12 10 118
1215 16 8.0 100 90 7.0 90 100
1330 14 8.0 90 S0 6.0 140 130
1245 14 9.0 60 90 o 0 90 130
1300 15 8.0 70 110 13.0 140 149
1400 14 8.0 70 70 90 110
i6U0 135 11 70 60 110 110
2000 15 10 80 110 10 110 110
2400 15 12 90 110 ' 17 120 130

been performed in acute experiments. Pentikédinen et al. (1974) found no alteration i
urinary testosterone after two weeks of treatment with spironolactone.
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DR. FERRISS (Cork): | would like t-:)n:u&'(l'(‘-,hui? later be showing datrecxm‘drkS With angf;o

reference to primary hyperaI‘dOSlcrO{” f 4(%) mgad tamiloride in a do L*Qmpan”@ ”

g SpiranlaC[I:)Sncﬁl\?li:)jt?;; (ihc rise n; ) oncentrations ();er')r:i:ﬁ . pR-
p a cl?g[egr,;f: \i,(;; Sr;xo:‘ele:narked Aring spi””“’f” :»;»,;chd with amil()ridc,drl:m desc!
'!f ?{:; in plasma aldosterone was less n?arrkcd ‘an:.' m ‘ , j)rl:(;:: l’crhhaps lhi\ fitg deP:i

in with your data and would suggest interferen: ' Synthesis direcy)y. p
i1 roﬂe
| DR. ROBERTSON (Glasgow): I should like to 1 - query, which is addregseq agal
to Dr. Lewis and Professor Oelkers. Some 3 ‘hen we collaborated iy, AlsC
Professor Oelkers we were able to show in norms ‘an beings that when they were 18-h

sodium depleted there was an enhanced aldosteron onse to administered agiogep. tion
sin. We have recently extended these studies, in collab tion with Dr. Nicholls, in the cort

, dog. We have been able to subject the dog to much more extreme changes in sodiym lan
oot balance than we could achieve in man. Figure 1 shows that on the vertical axis on g ald
linear scale are plasma aldosterone levels, and on a log scale on the horizontal axis you thal
will see plasma angiotensin II values. When angiotensin is infused, there is the expected ate
rise in both plasma angiotensin I and plasma aldosterone. It is apparent that moderate eve
sodium depletion in the dog, as in man, will enhance the aldosterone response to a gro

given plasma level of angiotensin II. In sodium-loaded dogs we observed depression of see!
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With agrotensiity when you change sodium balance you mn: ‘:l“l:‘l‘lll's:l‘l‘:"‘t'hf\ﬂ(il:':.l'ha'\ \’Nvil!
:;i* '.‘;,wx,\w‘:d.-lu\\u\hn‘ W manner very similar to that shown here, ; s
\ ;:g 2 LEWIS (London): A ot al, (/. elin Endocr,, 1975 40

L i R s : W 40, 116), when they first
» the awnbed the 1\“-“_\‘\-“ wanon test that we moditied, showed that sodium
g fing ot indead dud threshold ot aldosterone 1o AC FH and increased the
Ctly, .‘-:.\,:t,\..ti response. in « v the correlation of the maximal response of ;xhl’n".lc-‘

one with renin levels de cach statistical significance: it does reach significance
SSed qanst renal aldostero ction, which itselt correlates stenificantly wynh renin,
With \ho, with regard to 18 W DOC, Tuek et al, (4. clin, Endocr., 1977) showed that
Vere s hvdroxy DOC secret tmulated both by angiotensin 11 and by sodium deple
en- on. He presumed that the sodium depletion was angrotensin H-dependent, As far as
the ortisol 1S concerned, Genest et al, (Circulat, Res., 1961, 9, 775) and Bartter and Kap-
um an (J. olin. Invest,, 1962, < [3) have also shown that cortisol, corticosterone and
na aldosterone secretion might be stimulated by angiotension 11 again, Our hypothesis is
ou aatitis probably angiotensin H plus or minus low sodium and high potassium working
ted at carly stages of steroid synthesis which cause this shift in sensitivity to ACTH. How-
ate aver, L cannot explain why the maximum output of cortisol is not different in the two
D & groups, whilst that of 18-hvdroxy DOC is. But I agree very much with you that it does
of seem that sodium and the renin-angiotension system are involved.,

OR. OELKERS (Berlin): 1 have not plotted our data on this diagram h.cc;msc I think
% degree of sodium depletion in the normal subjects was muchtxnmllcl-; it was hctw'ccr}
Sand 200 mEq altogether, and in the spironolactone group it was bctwcc;f]lct()() anc

S50 Tihink the degree of sodium depletion is very important. But these Jeece k‘iog*z
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312 Discussion

administration. We found an increase in testosterone meftabolic clearance fate, wy:

would fit well with either a displacement of testosterone from TeBG or 4, increg, ich
the testosterone metabolic clearance rate by a direct action pf canrenoate o the IF In
However, we were a bit puzzled becguse when we mcuba'téd In vitro TeBG with
dehydrotestosterone we could not find a'good compen.tlon between dehydfotesm
rone and several spironolactone metabolites. I wonder if you have done any iy Ste.

: S Y
competition experiments between dihydrotestosterone or testosterone ang sev:rg
ra|

spironolactone compounds on TeBG?

trmated

DR. DYMLING (Malmé): No, we have not done any such experiments,

DR. AAKVAAG (Oslo): We did our competiti les with testosterone and capp.

none but not with dihydrotestosterone, and orted previously, canrenone Compe.
tein. D;hydrotestosterone has

tes effectively with testosterone for bindi :
an affinity for TeBG about three times the 1d therefore it may be diff;.
cult to show this competition using dihydro

DR. FRASER (Glasgow): Yesterday 1 d eriments in normal people
treated with spironolactone in which ther ‘asma aldosterone and paralle]
rises in 18-hydroxycorticosterone very simil to those we find in normal

sodium-depleted subjects. We found no chas hydroxydeoxycorticosterone
levels, and again this is in agreement with our studies of sodium depletion. Like Profes.
sor Oelkers, we found a rise in deoxycorticosterone concentration and a later rise ip
plasma corticosterone in two subjects treated with spironolactone. Plasma deoxycorti-
costerone levels increased to about twice normal but corticosterone remained within the

normal range.

DR. S.A.S. TAIT (London): I should like to make one small comment on Professor
Oelkers’ work in that he mentioned our results presented in Session I. The action of
angiotensin II in the rat is specifically on the zona glomerulosa and one would not
expect, therefore, to see differences in deoxycorticosterone and corticosterone levels
when looking at the secretion from the whole gland. However, in species where the
angiotensin II does have an effect on the zona fasciculata as shown by Peytremann and
by Vallotton, one sees a marked increase in Professor Oelkers’ results
suggest is that perhaps we are se ) Stimulation of the corticoste
rone pathway ¢ k him have any of these
studies been ould be shown whether
rulosa?

thasone-suppressed
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= ‘ When talking
pOC is also
om the zond
e in plasm?
y are not fully




