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The influence of exogenous insulin on the Ss-methionine metabolism in
10 patients with Cushing's syndrome \ilas studied.
The initial values of the circulating half-lives and urinary excretions of S$methionine were altered comparatively to the normal ones.
The concomitant injection of 1 U/10 kg b.w. of crystalline insulin with the
second dose of Ss-methionine improved the initial results, reaching thus the upper
limit of the normal.
The exogenous insulin seems to correct the protein metabolism balance,
as proved by the Ss-methionine turnover.
The protein anabolic effect of insulin in spite of its decreased hypoglycaemic
effect in the Cushing's syndrome is discussed.

t

Previously we have shown that S85-methionine
can be used.to appreciate various steps of protein metabolism in endocrine diseasest5l [13].
Methionine belongs to the amino acid group, essential for the synthesis of proteins, its rate of metabolizalion depending on cortisol [13]
and insulin level U5l.
Many researcheshave confirmed the protein catabolic effect of cort,icosteroids[2] [9] and the protein anabolic effect of insulin ind.ependently
of its action on_carbohydratemetabolism [10] [11]. Thus, the antagonism
betweencortisol and insulin could be extended to the protein metabolism.
We have consideredthe CushingJssyndrome to be a peculiar clinical opportunity in which cortisol excess,lead.ingto reduction or blocking of insulin
action in carbohydrate metabolism, could contribute to a different,ial
study of the effect of insulin on protein metabolism.
METHODS

The study was carried out on 10 patients with Cushing's synd.rome,
selectedto form a homogeneousgroup, according to criteria of age, duration and severity of the illness and. the close values of urinary excretion
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of the corticosteroicls. The tumoral cases of Cushing's syndrome were
omitted..
fnitially, the circulating half-life and urinary excretion in the following 24 and.48hours of S35-methioninewas controlled"in all the patients.
The same investigations were repeated.with a new tracer dose of S35methionine associated.with 1 U/10 kg b.w. of crystalline insulin, five days
after the first determinations.
ThO circulating half-life of S35-methioninewas expressed.by computing its half-time from blood specimensobtained at regular time intervals, 50 min. after the i.v. injection of the tracer d.ose[7] ]21. The S85methionine d oseswere ot 2 pC lkg body at each charge.
The percentage of urinary excretion of S35metabolites was d.etermined 24 and"48 hours after the injection of the S35-methionineand.it was
expressed.in impulses given by the totally measuredrad.iosulphur [11].
All the patients fasted for 12 hours before the tests.
During the studies the patients were maintained. on a normo-caloric 1
!
diet with a protein content of about I00 glza h.
nnsur,ts
Table 1 shows all the d.ata obtained. in the 10 patients studied..
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ft appears that the circulating half-life of the S36-methioninewas
prolonged.with all the patients. The average time was 49+13 min., a
value significantly increased as compared to the normal (24+4 min.)
h (30+14) also exceed.ed
t4l [7]. The urinary excretion of organic S36124
the percentageof normal output (14+4) [13].
There were no significant d.ifferencesfrom the normal in the 48-hour
excretions.
Insulin clecreased.
the circulating half-life of S35-methionineto 27 t
4
min.,
reaching
thus the upper limit of the normal.
f
This fall was present in all the individual values.
The percentage of urinary output of S35at 24 hours decreasedto
2L+4o'/o.This value is statistically significant as compa,reclto the initial
one (Table 2).
Table 2
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No differences before and after insulin were found in the period of
48 h.
After insulin the excretion of controllecl urinarv steroids was not
signifieantly changed.
DISCUSSIONS
I

The altered circulating half-life of S35-methionine,concomitantly
with the increaseof the excretion of S35metabolites, i:oints out a deficient
methionine metabolism in Cushing's syndrome.
The cortisol excessacts differently upon various circulat,ing amino
acids t6l.
Mlhereasthis cortisol excessstimulates the tyrosine-transaminase
in
liver,
the
with the concomitant increase in the concentrnrtionof glutamic
acid, aspartic acid and alanine, at the same time it diminishesthe other
amino acids, including methionine. The lack of the necessaryliver energetical substratum transfers the S85-methionineon another metabolic way.
Subsequently, a rise in the excretion of the S35-methioninemetabolites a,ppears.
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This phenomenon was previously mentioned by Kinsell [8] in one
patient with Cushing's syndrome.
Data in the literature assert that cortieosteroids have not only a
catabolic action, but an anabolic one as well, depending on the different
target tissues [1]. Doses of cortisol closeto physiologic ones exert a'n.aL bolic aetion on the'hepatic celll proved.by someclinical studies t3l. Irarge
dosesmodify the hepatic metabolism, producing distrubances of the carbohydrate'and. lipid metabolism with a marked protein catabolism t3l.
This means that the corticosteroids are anabolic or catabolic, &ccor:
ding to the target tissues, but their action'could.,be different even within
the same tissue, d.ependingon the dose. '
Exogenous iqsulin seems to restore the rnetabolic balance of the
amino acids, a fact proved by the tend.encyto normalize the S85-methio.
nine metabolism.
The protein anabolic effect of insulin in Cushing's syndrome is preselved,'ev6n.if,.its..hytrloglycerniceffeotisreduced[6]."
In clinical,cond.itionsthe protein anabolie'effect of insulin does not
seem independent, but it is validated. only in the presence of a threshold.
level of corticosteroids.
!
fn patients with panhypopytuitarism even if their blood. insulin
levels were high, the methionine metabolism was altered. Thg improvement
was obtained only after slrbstitution treatment w'ith physiological dosesof
cortisol [13],
- These results and those obtained in the Cus_hing'ssyndrome prove
the necessity of an optimum of insulin and. cortisol ratio, so that the protein metabolism would. take place under normal conditions.
To conclude, the exogenousinsulin in d.oseswit'hout hytrloglycaemic
effect improves the S3b-methioninemetabolism in Cushingts syndrome.
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