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Summary 

O B J E C T I V E S leeping s i c k n e s s (African t rypanosomiasis) 
is an anthropozoonosis transmitted by the tsetse fly. The 
treatments of choice are the antiparasitic agents suramin 
and/or melarsoprol . Experimental infection of an imals 
with Trypanosoma brucei resul ts in inflammatory les ions 
in the pituitary and/or the thyroid gland. In biochemical 
terms, these an imals have hypothyroidism. We evaluated 
the functional integrity of the hypothalamic-pituitary-
thyroid axis in patients with African t rypanosomiasis 
before, during and after specif ic therapy. 
D E S I G N Prospect ive, controlled, c ross-sect iona l study. 
P A T I E N T S A N D M E A S U R E M E N T S Sixty-five patients with 
sleeping s i c k n e s s (31 female, 34 male; aged 18-66; 32 with 
haemolymphatic s leeping s i c k n e s s receiving suramin i.V., 
33 with cerebral s leeping s i c k n e s s receiving melarsoprol) 
and 13 control subjects (6 female, 7 male; aged 21-60) 
were enrolled in a cross-sect iona l study after giving 
informed consent . Fourteen patients were studied shortly 
after admission for s leeping s i c k n e s s , 19 in the middle of 
the course of treatment, 18 at the end of the 5-week 
treatment period, and 14 patients after cure . All subjects 
underwent a T R H stimulation test at 1200 with bolus 
injection of 400 fig T R H i.v. Blood w a s drawn for determi­
nation of fT3 , fT4, T S H , rT3, TNF -a , IL-1 and IL-6 at 0 
minutes and T S H at 60 minutes. All hormones and 
cytokines were determined by RIA or E L I S A . 
R E S U L T S B a s e l i n e T S H concentrat ions (mean ± S E M ) 
were elevated in unmedicated patients with s leeping 
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s i c k n e s s compared to normal subjects (2 6 ± 0 4 vs 
1 4 ± 0 2 mU/l ; P = 0 01), w h e r e a s f T3 (2 7 ± 0 5 vs 5 8 ± 0 3 
pmol/ l; P = 0 0002) and fT4 concentrations (10-3 ± 1 - 2 vs 
15 4 + 0 8 pmol/l; P = 0-007) were low. Stimulated T S H 
concentrat ions did not significantly differ from normal 
controls. R e v e r s e T3 concentration in patients with s leep­
ing s i c k n e s s were normal (2 2 ± 0 3 vs 2-4 ± 0 - 2 nmol/l; 
P = NS) . During the c o u r s e of treatment, basel ine T S H , f T3 
and fT4 concentrat ions slowly returned to normal and 
were indistinguishable from controls after cure . P l a s m a 
concentrat ions of TNF-a (16 0 ± 4 1 vs 2 - 9 ± 1 - 4 ng/l in 
controls; P = 0-003) and interleukin-6 (19 2 ± 7 3 vs 1 3 ± 0 2 
ng/l; P = 0 0001), but not interleukin-1/? (2-0 ± 0 - 2 vs 
0-9 ± 0 - 2 , ng/l P = N S ) , were elevated, when thyroid func­
tion impairment and d i s e a s e activity were at their maxi­
mum, but gradually d e c r e a s e d into the normal range with 
therapy. We found a negative correlation between base ­
line cytokine concentrations and fT3 concentrations 
(TNF-a: r= - 0 34, P = 0-003; IL-6: r = - 0 43, P = 0-0001). 
C O N C L U S I O N S We conclude that unmedicated sleeping 
s i c k n e s s is assoc ia ted with significant impairment of 
thyroid function, which is reversed with specif ic therapy. 
Elevated T S H concentrations and low f T3 and f T4 concen­
trations suggest primary hypothyroidism in patients with 
s leeping s i c k n e s s . However, an additional pituitary and/or 
hypothalamic component cannot be excluded. This 
impairment may be due to the elevated p lasma cytokine 
concentrat ions found in these patients or may be the result 
of parasit ic thyroiditis. 

African sleeping sickness (SS) is caused by Trypanosoma 
brucei, an extracellular protozoan parasite transmitted by 

the bite of the tsetse fly (Manson-Bahr & Apted, 1982; 

Hunter et al., 1984). Approximately 20000 new cases are 

reported each year to the WHO, although there is consider­

able fluctuation due to epidemic outbreaks (WHO, 1987; 

1990). Clinically, the early acute disease is characterized by 

haemolymphatic involvement with predominant invasion of 

lymphatic tissue, whereas pancarditis, glomerulonephritis 

and hepatitis are observed less frequently. After invasion of 

the central nervous system by the parasite, a meningoence­

phalitis, with a broad spectrum of neurologic and psychiatric 

symptoms, evolves. Untreated, the disease is fatal and death 

is due to secondary bacterial infection, coma, or cachexia. 

Recent work has pointed to the importance of interaction 
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Tab le 1 Clinical profile of patients and controls 

Sex Haemolymphatic Cerebral Age Time of test after Day time of test 
(female/male) stage stage (mean, range) onset of therapy (mean ± SD) 

n in) (years) (mean, range) (hour/min) 

Normal controls 13 6/7 — — 34 (21-60) — 11-34+105 
Patients shortly after admission 14 5/9 6 8 31 (18-60) 4-0 (2-7) d 12-05 ±1-10 
Patients after 2 weeks of therapy 19 10/9 10 9 36 (21-56) 15 0 (9-22) d 11-45 + 0-53 
Patients after 4 weeks of therapy 18 9/9 10 8 37 (18/65) 28 0 (23-38) d 1200 + 0-55 
Patients after cure 14 in 6 8 39 (20-65) 22 (6-37) mo 11-31+0-53 

d, Days; mo, months. 

between the immune and neuroendocrine system (Imura et 
aL, 1991; Chrousos & Gold, 1992). I t is well known that 
serum thyroid hormone levels change in severe illness 
(Wartofsky & Burman, 1982). Such abnormalities of thyroid 
hormone tests, including low normal TSH, low normal f T4, 
low T3 and high reverse T3, designated 'euthyroid sick 
syndrome', are considered to be partly mediated by the 
effects of the inflammatory cytokines on the hypothalamic-
pituitary-thyroid (HPT) axis. In vivo and in vitro, inter-
leukin-l/i ( I L - l / i ) and tumour necrosis factor-a (TNF-a) 
inhibit TSH secretion as well as thyroid hormone release 
(Dubuis et at., 1988; Van Der Poll et aL, 1990; Ozawa et aL, 
1988), whereas the effects of interleukin-6 (IL-6) on the HPT 
axis have not been studied in detail. 

Endocrine abnormalities in African SS have been 
observed since the early 1950s and include hypothyroidism, 
hypogonadism and mild adrenocortical insufficiency (Apted, 
1953; Ridet, 1953; Emeh & Nduka, 1983; Hublart et aL, 
1988; Reincke et aL, 1992). Patients with SS frequently suffer 
from lethargy, skin pallor, cold intolerance and hypother­
mia, suggestive of hypothyroidism (Noireau et aL, 1988). 
Experimental trypanosomiasis in animals has been asso­
ciated with inflammatory changes in the pituitary and/or the 
thyroid gland (Murray, 1974; Morrison et a/., 1981), and 
goats infected with Trypanosoma Congolese had very low 
thyroxine concentrations (Mutayoba et aL, 1988). The 
pathogenesis of these abnormalities in humans has not been 
elucidated; however, experimental data in animals suggest a 
direct effect of the parasite on the pituitary and/or the 
thyroid gland (Ikede & Losos, 1975). In addition, inflamma­
tory cytokines are elevated in African trypanosomiasis and 
may play a role in the thyroid hormone abnormalities of 
these patients. We investigated the interaction between the 
HPT axis and the inflammatory cytokines TNF-a, IL-1/? and 
IL-6 in 65 patients with African trypanosomiasis and 
compared the results with those of 13 normal Ugandan 
controls. 

Patients and methods 

Patients and controls 

Patients and controls were recruited through the National 
Sleeping Sickness Control Program in south-east Uganda. 
The diagnosis of SS was established by microscopical 
demonstration of parasites in the peripheral blood (haemo­
lymphatic stage), and/or in cerebrospinal fluid obtained by 
lumbar puncture (cerebral stage). A l l patients with SS 
received initially a small dosage of suramin (day 1,0-25 g; day 
3, 0*5 g i . V . ) . Thereafter, patients without cerebral involve­
ment (haemolymphatic stage) received weekly 1-g injections 
of suramin up to a total dose of 5-75 g, whereas patients with 
cerebral SS were treated with a 5-week course of melarsoprol 
(total dose: 20 mg/kg body weight). 

A total of 65 patients with Trypanosoma brucei rhodesiense 
infection and 13 healthy Ugandan control subjects were 
studied after giving informed consent (clinical data, see 
Table 1). None of the healthy subjects had a previous history 
of SS, thyroid disease or had received suramin, melarsoprol 
or thyroxine treatment. Using a cross-sectional study design, 
every patient was studied once during the course of treat­
ment, on each of the following occasions: 

(1) while acutely i l l , within the first 7 days from admission to 
the health care centre 

(2) in the middle of the course of treatment (days 9-22) 
(3) at the end of the treatment period (days 23-38) 
(4) after permanent cure (at least 6 months after end of 

treatment) 

The patients had no clinically apparent signs of thyroid 
involvement. None of the patients had a goitre or com­
plained of local tenderness over the thyroid region. 

The study was approved by the ethics committee of the 
University of Köln and by the Ministry of Health, Uganda, 
and post hoc by the ICRS of the N I C H D . 

A l l patients and controls underwent a T R H stimulation 
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test between 1000 and 1400 h. In addition, the patients 
received hCRH (100 fig i . V . ; results reported elsewhere 
(Reincke et aL, 1992)). After placing an indwelling catheter 
in the forearm blood was drawn for determination of TSH, 
T3, T4, rT3 at baseline and 30 minutes after a bolus injection 
of 400 fig T R H i.v. (protirelin, T R H Relefact, Hoechst, 
Frankfurt, FRG). The concentrations of TNF-a, I L - l ß and 
IL-6 were determined in the baseline samples. 

The samples were stored on ice for up to 6 hours, then 
centrifuged and stored at — 20°C. After transportation to 
FRG or USA on dry ice, all samples from a single patient 
were run in the same assay. 

Assays 

Serum TSH was determined in duplicate by a commercial 
two-site immunoradiometric assay (Nichols, Bad Nauheim, 
FRG). The interassay and intra-assay variabilities were 6-8 
and 4-5%, respectively. Free T3 and f T4 concentrations were 
determined directly by 'solid-phase technique' RIAs (Hen­
ning, Berlin, FRG). The interassay and intra-assay variabili­
ties were 9 1 and 5-2%, and 7-4 and 4-5%, respectively. 
Reverse T3 was measured by RIA as described elsewhere 
(Bagni et aL, 1977). The inter and intra-assay variabilities 
were 14-2 and 11 -9%. Cross-reactivities of the antiserum with 
L-thyroxine, L-3,5,3 /-triiodthyronine, L-3,5-diiodothyronine 
and L-3,3'-diiodthyroninc were 008, 0-002, 00006 and 
0 03%, respectively. TNF-a, IL-l/?and IL-6 were determined 
by specific ELISA using commercial assays ( R & D Systems, 
Minneapolis, USA). The lower limits of detection of these 
assays were, respectively, 2-8, 1-0 and 10 ng/l, and the inter 
and intra-assay variability 6-4 and 7-8, 30 and 50, and 7-8 
and 7-5%. 
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Fig . 1 Mean ( + SE) a, baseline T S H ; b, fT4; c, fT3; and d, rT3 
concentrations in 65 African patients with SS and 13 age and sex-
matched controls. C O N , controls; A D M , newly admitted patients 
with SS; 2 W K S , 4 W K S , after 2 and 4 weeks of treatment. The 
symbols denote significant changes between patients and controls. 
*/>^005; **/><0-01; ***P^0005. 

Statistics 

The data of patients with haemolymphatic and cerebral SS 
were analysed separately to exclude effects of disease stage 
and treatment on the HPT axis. Since no significant 
differences were found, the combined data of both groups are 
shown. Al l data are expressed as mean ± SEM, i f not 
otherwise stated. The normal range of hormones and 
peptides was defined as the mean of the controls + 2 standard 
deviations. Differences between group means were assessed 
using a non-parametric one-way A N O V A (Kruskal-Wallis 
test) and the Mann-Whitney cMest for unpaired data, as 
appropriate. Correlations were examined with linear regres­
sion analysis, after logarithmic transformation of cytokine 
concentrations when the arithmetic values did not have a 
Gaussian distribution, and expressed as Pearson's correla­
tion coefficient. P^O-05 was considered as statistically 
significant. 

Resul ts 

Baseline thyroid function 

In 65 patients with SS and 13 age and sex-matched normal 
Ugandan controls baseline TSH, fT3, fT4 and rT3 were 
determined (Fig. 1). For TSH concentrations (Kruskal-
Wallis test, /> = 0-04), fT3 (/^O-OOOl), fT4 ( P = 0 0 1 ) and 
rT3 concentrations (P = 004) significant differences were 
found. Shortly after admission, SS patients had elevated 
TSH concentrations compared to normal controls (2-6 + 0-4 
vs 1-4 + 0-2 mU/1; P = 0-01), whereas fT3 (2-8 ±0-5 vs 
5-4±0-3 pmol/l; P = 0-0002) and f T4 (10-3 + 1 -2 vs 15-4 + 0-8 
pmol/l; P = 0-007) were low and rT3 concentrations normal 
(2-2 ± 0-4 vs 2-4 ± 0 - 3 nmol/1; P = NS). After 2 and 4 weeks of 
treatment, elevated TSH concentrations slowly returned to 
normal. In addition, f T3 and f T4 concentrations increased 
somewhat, but remained subnormal. However, rT3 concen-
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Fig . 2 Mean ( ± S E ) plasma cytokine 
concentrations in African patients with SS 
and controls studied in parallel, ai, Mean 
TNF -a; aii, I L - l / i and aiii, IL-6 levels in • , 
newly admitted, unmedicated patients and 
• , controls. */>-= 0*003; **P = 0*0001. 
patients vs controls (Mann-Whitney It-
test). Correlation between baseline bi. TSH 
and bii, fT3 concentrations and baseline 
TNF -a , and between baseline biii, TSH 
and biv, fT3 and IL-6 concentrations in O, 
patients with SS and • , controls, bi, 
r = 0-18, /> = 0-02; bii, r= -0-39, P = 0-003; 
biii, / - 0 05, /> = NS; biv, r= -0-43, 
P = 00001. 

trations were significantly lower in patients with SS than in 
controls after 2 and 4 weeks of treatment. After cure, rT3 
concentrations remained low in patients with SS, whereas 
TSH, f T3 and f T4 concentrations were normal. 

Seven of 14 (50%) patients on admission, 4 of 19 (21%) 
after 2 weeks of treatment, 4 of 18 (22%) after 4 weeks of 
treatment and none of 14 patients after cure had fT4 
concentrations below the normal range of controls (10*0-
20-7 pmol/l). 

TRH stimulation test 

All patients and controls underwent a T R H stimulation test. 
Stimulated TSH concentrations as well as the TSH increase 
did not significantly differ between patients with SS and 
control subjects (Kruskal-Wallis test, P = 0\4 and 013, 
respectively). TSH concentrations after T R H in control 
subjects were 16*8+1-7, in patients with SS shortly after 
admission 17-4 + 2-2, after 2 weeks of treatment 14-8±l -5 , 
after 4 weeks of treatment 13-8 + 2-6, and after cure 17-3 + 2-1 
mU/1, respectively. The corresponding TSH increase was 
15-4+1-6 in controls and 14-8 + 20, 12-8+1-3, 12-5±2-2 
and 15-8 + 2-0 mU/1, respectively, in patients with SS during 
the course of treatment. 

Cytokines 

In all subjects basal circulating TNF-a, \L-\ß and IL-6 
concentrations were determined (Fig. 2a). TNF-a (Kruskal-
Wallis test, P = 0-005) and IL-6 (Kruskal-Wallis test, 
P = 00001), but not I L - l / i , were substantially elevated in SS. 

TNF-a concentrations were high in patients shortly after 
admission (160 + 4-5 vs 2-9 ± 1-4 ng/l in controls, P = 0 003) 
and returned to normal after 2 and 4 weeks of treatment 
(3-8 ±1-6 and 6-5+1-7 ng/l, respectively). A weak, but 
significant, positive correlation was observed between basal 
TNF-a concentrations and basal TSH concentrations in 
patients with SS (r = 0-27, /> = 0*02; Fig. 2b). In addition, 
TNF-a concentrations were inversely correlated with fT3 
concentrations ( r = —0-34, P = 0*003) and, to a lesser degree, 
with fT4 concentrations ( / = —0*23, P = 0-05). TNF-a con­
centrations showed a positive correlation with reverse T3 
levels (/- = 0-26, P =002 ) . 

IL- l / J concentrations were undetectable in most of the 
patients with SS, and mean immunorcactive concentrations 
did not differ from those of control subjects (0*9 + 0-2 rs 
2-0 ±0*8 ng/l, P = NS). 

IL-6 concentrations, on the other hand, were dramatically 
elevated in SS (19*2±7*3 vs 2*9±1*4 ng/l in controls, 
p = 00001) and slowly returned to normal (after 2 weeks, 
16*3+10-8 ng/l; after 4 weeks, 2-8 ± 1*6 ng/l). TSH concen­
trations showed no correlation with IL-6 concentrations. 
Free T3 and fT4 concentrations were negatively correlated 
with basal IL-6 concentrations (/•= -0*43, P = 0-0001: 
r = —0*22, P = 0 05, respectively). No significant correlation 
was observed between rT3 and IL-6 (r = 0-21, P = 006). 

Discuss ion 

African trypanosomiasis is associated with extensive mono­
nuclear infiltration of organs invaded by the parasite (Mur­
ray, 1974; Morrison et al., 1981). In animals, inflammatory 
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changes in endocrine tissue have been described in the 
anterior and posterior pituitary (Ikede & Losos, 1975), the 
thyroid gland (Mutayoba et aL, 1988b), the adrenals (Ikede 
& Losos, 1975) and gonads (Ikede, 1979; Anosa & Kaneko, 
1984). Low fertility rates are a well known phenomenon in 
African trypanosomiasis and have been described in cattle, 
goats, sheep and rats. Biochemically, infected goats have low 
circulating oestradiol (Mutayoba et aL, 1988a) and testost­
erone concentrations (Waindi et aL, 1986) and low thyroxine 
concentrations (Mutayoba et aL, 1988b). In humans, endo­
crine abnormalities in SS have been less extensively investi­
gated. Pituitary fibrosis and thyroid atrophy were described 
in two fatal cases of cerebral SS (Hawking & Greenfield, 
1941). Loss of libido, amenorrhoea and impotence fre­
quently occur during the course of the disease (Ridet, 1953; 
Noireau et aL, 1988). Abnormalities in thyroid (Boersma et 
aL, 1989) and gonadal hormone secretion (Emeh & Nduka, 
1983; Hublart et aL, 1988) have been demonstrated in these 
patients, and we recently described a significant impairment 
of adrenocortical function in patients with SS, with 25% of 
the patients within the adrenocortical insufficiency range, 
which was most likely secondary to A C T H deficiency 
(Reincke et aL, 1992). We now show that, in addition to 
abnormalities in the pituitary-adrenal axis, the hypothala­
mic-pituitary-thyroid axis is impaired in SS, and this is 
correlated with circulating concentrations of inflammatory 
cytokines. 

Patients with unmedicated SS had slightly, but signifi­
cantly, elevated TSH concentrations, lowered fT3 and fT4 
concentrations and normal rT3 concentrations. The TSH 
response to T R H was not different from control subjects. 
These results are similar to reports by Hublart et aL (1988) 
and Boersma et aL (1989), who also described elevated TSH 
concentrations in the presence of low T3 and T4 concentra­
tions in smaller series of patients with SS. In addition, these 
authors found normal or low rT3 concentrations. The 
observed abnormalities in thyroid hormone secretion seem 
to be rather unusual and cannot be explained by either 
central hypothyroidism, primary hypothyroidism or the 
'cuthyroid-sick syndrome'. The last is characterized by very 
low T3 concentrations, low total T4 and normal fT4 levels, 
normal baseline TSH with a blunted response to stimulation 
with T R H and elevated rT3 concentrations due to an 
inhibition of the 5'-deiodinase which converts T3 to the 
inactive thyroid hormone 3,3 ,-triiodothyronine (Wartofsky 
& Burman, 1982; Wehmann et aL, 1985; Hamblin et aL, 
1986; Faber et aL, 1987; Felicetta, 1989). Although some of 
the thyroid hormone abnormalities observed in patients with 
SS may be attributed to the 4euthyroid-sick syndrome', 
elevated baseline TSH concentrations and normal rT3 
concentrations do not favour this explanation. 

Assuming a normally functioning hypothalamic-pituitary 
unit, primary hypothyroidism is accompanied by elevated 
baseline TSH concentrations and an exaggerated TSH 
response to T R H . Our patients had slightly elevated baseline 
TSH concentrations and a normal TSH response to T R H , 
excluding the presence of 'simple' primary hypothyroidism. 
However, pituitary TSH secretion may be abnormal in SS, 
because of parasitic infiltration of the pituitary gland, thus 
impairing the appropriate TSH surge in response to T R H in 
the background of primary hypothyroidism. Since A C T H 
(Reincke et aL, 1992) and LH/FSH (Emeh & Nduka, 1983; 
Hublart et aL, 1988) secretion is also impaired in African 
trypanosomiasis, patients with SS may suffer from mild 
panhypopituitarism. Low f T3 and f T4 concentrations in SS, 
therefore, are most likely the result of combined pituitary 
and peripheral hypothyroidism. In addition, hypothalamic 
hypothyroidism resulting from cerebral trypanosomiasis 
may contribute to the thyroid hormone abnormalities in SS. 
This condition is associated with slightly elevated baseline 
TSH concentrations (Ingbar, 1985) which have been attri­
buted to secretion of a form of TSH that is immunoreactive 
but has little or no biological activity due to reduced ability 
to bind to its receptor (Faglia et aL, 1983; Beck-Beccoz et aL, 
1985). Post-translational modifications of the TSH molecule 
associated with reduced biological activity have also been 
found in patients with non-thyroidal illness (Lee et aL, 1987). 

The pathogenesis of the impairment of the HPT axis 
function observed in SS is not clear. I t can be explained in 
two major ways which may not be mutually exclusive. First, 
it may be due to parasite infiltration and transient inflamma­
tory dysfunction of the hypothalamic-pituitary unit and/or 
of the thyroid gland. Animal and human data support this 
possibility (Hawking & Greenfield, 1941; Murray, 1974; 
Ikede & Losos, 1975; Morrison et aL, 1981; Mutayoba et aL, 
1988b). Thus, experimental infection with Trypanosoma 
brucei in sheep, resulted in acute coagulative necrosis of the 
adenohypophysis and leucocytic infiltration of the neuro­
hypophysis, with trypanosomas present in pituitary tissue 
(Ikede & Losos, 1975). In goats experimentally infected with 
Trypanosoma Congolese, chronic thyroiditis and very low T4 
concentrations have been described (Mutayoba er aL, 
1988b). In this paradigm the hypothyroidism was severe and 
permanent, different from the mild to moderate transient 
dysfunction that we observed. 

Second, elevated cytokine concentrations may suppress 
TSH and T3/T4 secretion in SS. Subcutaneously or intraperi-
toneally administered TNF-a and IL- lß decrease TSH and 
T3/T4 concentrations in rats (Dubuis et aL, 1988; Van Der 
Poll et aL, 1990) while the former causes also a reduction in 
hypothalamic T R H content (Pang et aL, 1989). In addition, 
TNF-a, a putative mediator of the euthyroid-sick syndrome, 
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inhibits the 5'-deiodinase of peripheral tissues (Ozawa et CiL, 

1988). IL-6 has been shown to inhibit the TSH-induced 

thyroid peroxidase gene expression and T3 secretion in a 

dose-dependant manner (Ahren, 1991; Tominaga et al, 

1991). The high circulating TNF-a and IL-6 levels in patients 

with SS correlated positively with baseline TSH and rT3 

concentrations, but negatively with f T3 and f T4 concentra­

tions. These data are compatible with a direct inhibitory 

effect of chronically elevated TNF-a and/or IL-6 on thyroid 

hormone secretion in SS, resulting in compensatory, albeit 

inadequate, elevation of TSH with potentially reduced 

bioactivity due to post-translational modifications (Faglia et 

al, 1983; Beck-Beccoz et al, 1985; Lee et al, 1987). High 

plasma inflammatory cytokine levels combined with the 

release of thyroid antigens due to parasitic thyroiditis could 

also provoke an autoimmune response with production of 

thyroid autoantibodies. However, thyroid antibodies meas­

ured in pooled serum samples were not elevated in our 

patients compared to controls (data not shown) which does 

not support this attractive hypothesis. 

The correlation between plasma cytokine and thyroid 

hormone concentrations was weak in this study. The interac­

tion between the immune system and the HPT axis in SS may 

be, therefore, more indirect. For example, elevation of 

inflammatory cytokines and suppression of the HPT axis in 

African trypanosomiasis can both be regarded as an index of 

disease activity. In this model, the observed correlation 

reflects more an association with the severity of the under­

lying illness rather than a direct inhibitory effect of TNF-a 

and/or IL-6 on the HPT axis. 

Acknowledgements 

We would like to thank the staff of the National Sleeping 

Sickness Control Program for their skilful technical assist­

ance. M R is supported in part by a grant of the Deutsche 

Forschungsgemeinschaft and the Gesellschaft für Tech­

nische Zusammenarbeit (Re 752/2-1). 

References 

Ahren, B. (1991) Regulatory peptides in the thyroid gland: a review 
on their localization and their function. Acta Endocrinologica 
(Copenh.), 124, 225-232. 

Anosa, V.O. & Kaneko, J.J. (1984) Pathogenesis of Trypanosoma 
brucei infection in deer mice. Light and electron microscopy study 
of testicular lesions. Veterinary Pathology, 21 , 238-246. 

Apted, P.I .C. (1953) Clinical manifestations and diagnosis of 
sleeping sickness. In The African Trypanosomiasis (eds H. W. 
Mulligan & W. H. Pott), pp. 661-683. Allen & Unwin, London. 

Bagni, B., Malavasi, F., Cavallini, A .R . , Feggi, L . M . , Uberti E . D . , 
Zucchi, F. & Iotti, G.S. (1977) A 3,3',5'-triiodothyronine (reverse 
T3) radioimmunoassay. Ricerca Clinica e Labor at ore, 7,387-394. 

Beck-Beccoz, P., Amr, S., Menezes-Ferreira, M.M., Faglia, G. & 
Weitraub B.D. (1985) Decreased receptor binding of biologically 
inactive thyrotropin in central hypothyroidism. Effect of treat­
ment with thyrotropin releasing hormone. New England Journal of 
Medicine, 312, 1085-1090. 

Boersma, A., Hublart M., Boutignon, F . , Noireau F . , Lemcrsc J . L . . 
O'Herbomez, M. & Degand, P. (1989) Alterations in thyroid 
function in patients with Trypanosoma bruceigamhiense infection. 
Transactions of the Royal Society of Tropical Medicine and 
Hygiene, 83, 208-209. 

Chrousos, G.P. & Gold, P.W. (1992) The concepts of stress and 
stress system disorders: overview of behavioral and physical 
homeostasis. Journal of the American Medical Association, 267, 
1244-1252. 

Dubuis, J .M. , Dayer, J .M. , Siegrist-Kaiser, C.A. & Burger, A . G . 
(1988) Human recombinant interleukin-1/? decreases plasma 
thyroid hormone levels in rats. Endocrinology, 123, 2175-2182. 

Emeh, J .K . & Nduka, E . U . (1983) Circulating serum levels of 
gonadotropins in Gambian sleeping sickness. IRCS Medical 
Sciences, 11,411. 

Faber, J . , Kirkegaard, C . , Rasmussen, B., Westh, H., Busch-
Sorensen, M. & Jensen, W. (1987) Pituitary-thyroid axis in critical 
illness. Journal of Clinical Endocrinology and Metabolism. 65,315-
320. 

Faglia, G . , Beck-Peccoz, P., Ballabio, M. & Nava, C . (1983) Excess 
of ß-subunit of thyrotropin in patients with idiopathic central 
hypothyroidism due to the secretion of T S H with reduced 
biological activity. Journal of Clinical Endocrinology and Metab­
olism, 56, 908-914. 

Felicetta, J.V. (1989) Effects of illness on thyroid function tests. 
Postgraduate Medicine, 85, 213-220. 

Hamblin, P.S., Dyer, S.A., Mohr, V.S., Le Grand B.A., Lim, C . F . , 
Tuxen D.V., Topliss, D.J. & Stockigt, J.R. (1986) Relationship 
between thyrotropin and thyroxine changes during recovery from 
severe hypothyroxinemia of critical illness. Journal of Clinical 
Endocrinology and Metabolism, 62, 717-722. 

Hawking, F . & Greenfield, J . G . (1941) Two autopsies on Rhodesian 
sleeping sickness; visceral lesions and changes in the cerebrospinal 
fluid. Transactions of the Royal Society of Tropical Medicine and 
Hygiene, 35, 155 164. 

Hublart, M., Lagouche, L . , Racadot, A., Boersma, A., Degand. P.. 
Noireau, F . , Lemesre, J . L . & Toudic, A. (1988) Function 
endocrine et Trypanosomiase Africaine. Bilan de 79 cas. Bulletin 
de la Societe Pathologie Exotique, 81 , 468-476. 

Hunter, G.W. I I I , Swartzfelder, J .C . & Clyde, D . F . (eds) (1984) 
Hunter's Tropical Medicine. 5th edition, pp. 552 565. W.B. 
Saunders, Philadelphia. 

Ikede, B.O. (1979) Genital lesions in experimental chronic Trypano­
soma brucei infection in rams. Research in Veterinary Science, 26, 
145-151. 

Ikede, B.O. & Losos, G .J . (1975) Pathogenesis of Trypanosoma 
brucei infection in the sheep. I l l Hypophyseal and other endocrine 
lesions. Journal of Comparative Pathology, 85, 37-44. 

Imura, H. , Fukata, J . & Mori, T. (1991) Cytokines and endocrine 
function: an interaction between the immune and neuroendocrine 
system. Clinical Endocrinology, 35, 107-115. 

Ingbar, S.H. (1985) The thyroid gland. In Williams' Textbook of 
Endocrinology. 7th edition (eds J. D. Wilson & D. W. Foster), p. 
786. W. B. Saunders, Philadelphia 

Lee, H .Y . , Suhl, J . , Pekary, A . E . & Heishmann, J.M. (1987) 
Secretion of thyrotropin with reduced concavalin-A-binding 



Cl in ica l Endoc r i no l ogy (1993) 39 Thyroid dysfunction in sleeping sickness 461 

activity in patients with nonthyroidal illness. Journal of Clinical 
Endocrinology and Metabolism, 65, 942-945. 

Manson-Bahr, P E C . & Apted, F . I . C . (eds) (1982) Manson's 
Tropical Medicine. 18th edition, pp. 72-85. Bailliere Tindall, East 
Sussex. 

Morrison, W.I., Murray, M. & Sayer, P.D. (1981) The pathogenesis 
of experimentally induced Trypanosoma brucei infection in the 
dog. I Tissue and organ damage. American Journal of Pathology, 
102, 168-181. 

Murray, M. (1974) The pathology of African trypanosomiasis. In 
Progress of Immunology I I , Volume 4, Clinical Aspects (eds L . 
Brent & J. Holborow), pp. 182-192. North-Holland Publishing, 
Amsterdam, Oxford. 

Mutayoba, B.M., Gombe, S., Waindi, E . N . & Kaaye, G.P. (1988a) 
Depression of ovarian function and plasma progesterone and 
estradiol-1 Iß in female goats chronically infected with Trypano­
soma Congolese. Acta Endocrinologica (Copenh.), 117, 477-484. 

Mutayoba, B.M., O'hara-Ireri, H.B. & Gombe, S. (1988b) Trypano-
some-induced depression of plasma thyroxine levels in prepuber­
tal and adult female goats. Acta Endocrinologica (Copenh.), 119, 
21 26. 

Noireau, F . , Apembet, J.D. & Frezil, J . L . (1988) Revue cliniquedes 
troubles endocriniens observes chez Tadulte trypanosome. Bulle­
tin de la Societe Pathologie Exotique, 81, 464-467. 

Ozawa, M., Sato, K. , Han, D.C. , Kawakami, M., Tsushima, T. & 
Shizume, K. (1988) Effects of tumor necrosis factor-a/cachectin 
on thyroid hormone metabolism in mice. Endocrinology, 123, 
1461 1467. 

Pang, X.P. , Hershman, J.M., Mirell. C .J . & Pekary, A . E . (1989) 
Impairment of hypothalamic-pituitary-thyroid function in rats 
treated with human recombinant tumor necrosis factor-a (cachec-
tin). Endocrinology, 125, 76 84. 

Reincke, M., Heppner, C , Petzke, F . , Mbulameri, D., Allolio, B. & 
Winkelmann, W. (1992) Combined hypocortisolism and hypogo­
nadism in patients with African sleeping sickness. Acta Endocrino­
logica (Copenh.), 126 (Suppl. 4), 61. 

Ridet, J . (1953) Etude des troubles du cycle menstruel chez la fcmme 
trypanosomee a faide de frottis vaginaux (etude preliminaire). 
Medicine Tropical, 13, 514-519. 

Tominaga, T. , Yamashita, S., Nagayama, Y . , Morita, S., Yok-
oyama. N., Izumi, M. & Nagataki, S. (1991) Interleukin 6 inhibits 
human thyroid peroxidase gene expression. Acta Endocrinologica 
(Copenh.), 124, 290-294. 

Van Der Poll, T. , Romijn, J . , Wiersinga, W.M. & Sauerwein, H.P. 
(1990) Tumor necrosis factor: a putative mediator of the sick 
euthyroid syndrome in man. Journal of Clinical Endocrinology and 
Metabolism, 71,1567-1572. 

Waindi, E . N . , Gombe, S. & Oduor-Okele, D. (1986) Plasma 
testosterone in Trypanosoma congolese-infected Toggenburg 
goats. Archives of Andrology, 17, 9-17. 

Wartofsky. L . & Burman, K . D . (1982) Alterations in thyroid 
function in patients with systemic illness. Endocrine Reviews, 3, 
164-175. 

Wehmann, R . E . , Gregerman, R.I . , Burns, W.H., Sarai, R. & Santos, 
G.W. (1985) Suppression of thyrotropin in the low-thyroxine 
state. New England Journal of Medicine, 312, 546 550. 

World Health Organization (1987) Parasitic diseases. The primary 
health care approach to the control and prevention of sleeping 
sickness. Weekly Epidemiological Record, 62, 197 204. 

World Health Organization (1990) Trypanosomiasis. Situation in 
the O C E A C member states. Weekly Epidemiological Record, 65, 
388-391. 



Clinical Endocrinology (1993) 39, 708 

Referees 
We wish to thank the following who acted as referees during the period 1 January-30 June 1993. 

J. E . Adams I. Doniach W. J . JerTcoate S. Reichlin 
K. G . M. M. Alberti P. L . Drury J. S. Jenkins C. Ribot 
S. A. Amiel A. Dunaif D. E . Jewitt B. L . Riggs 
J. Anderson D. B. Dunger D. G . Johnston R. J. M. Ross 
D. Anderson C. Edmonds J. A. Kanis R. G . G . Russell 
A. B. Atkinson C . Emerson C. J . H. Kelnar L . Sandler 
D. T. Baird E . A. Espiner P. Kendall-Taylor M. Savage 
A. Barkan G . Faglia P. Kopelman M. F . Scanlon 
N. Barnes P. Fairclough M. Laker W. A. Seherbaurn 
G. Baumann N. Finer S. W. J . Lamberts J. R. Seckl 
C. Beardwell A. P. F . Flint P. R. Larsen S. M. Shalet 
G . H. Beastall M. G. Forest J. H. Lazarus B. H. Shapiro 
P. Belchetz M. L . Forsling R. D. G . Leslie M. C. Sheppard 
X. Bertagna P. Franchimont S. Lightman R. E . Silman 
D. J. Betteridge J. A. Franklyn A. Liuzzi B. R. Smith 
J. S. Bevan S. Franks D. Lowe R. Smith 
W. F . Blum A. G. Frantz I. Maclntyre P. H. Sönksen 
G. F . Bottazzo H. G. Friesen F. Mantero R. Stanhope 

R. Bouillon J. W. Funder R. Marcus A. D. Stephens 

P. Bouloux R. C . Gaillard V. Marks J. Stevenson 

M. Brada E . Gale J. C . Marshall P. Stewart 

L. E . Braverman D. S. Galton T. J. Martin J. Studd 

C. G . D. Brook G. Gillies D. R. Matthews A.-M. Suikkari 

A. G . Burger G . Giordano B. Mawer R. Taylor 

H. Burger D. G . Grahamc-Smith A. M. McGregor R. V. Thakker 

A. J. Camm D. B. Grant T. J . McKcnna J. A. Thomson 

F. F . Casanueva J. E . Griffin S. M. McLachlan M. O. Thorncr 

M. L . Casey A. B. Grossman A. S. McNeilly A. D. Toft 

K. J. Catt D. R. Hadden M. E . Molitch P. J. Trainer 

T. Chard C. N. Hales J. Monson J. Treasure 

K. Chatterjee R. Hall J. F . Morris R. S. Trompeter 

C. Christiansen D. Hamilton-Fairley I. F . Moseley W. M. G . Tunbridge 

J. S. Christiansen A. G. Harris P. Moult M. Vallotton 
E. Ciccarelli D. A. Heath E. E . Muller M. L . Vance 

A. J. L . Clark W. F . Hendry D. S. Munro J. D. Veldhuis 

M. Clarke G . Henneman E. Nieschlag J. Verbalis 

R. N. Clayton J. Herbert R. J. Norman A. Vermeulen 

P. E . Clayton S. Hillier S. Nussey G . C. Viberti 

D. R. Clemmons R. L . Himsworth B. CTMalley T. J. Visser 

J. E . Compston P. C. Hindmarsh B. W. O'Malley K. von Werder 

G. S. Conway K . Y . Ho S. CVRahilly R. Walker 

B. A. Cooke M. B. Hodgins J. L . H. O'Riordan D. Ward 

J. C. Cookson I. M. Holdaway E. H. Oldfield A. P. Weetman 

A. Cotterill J . Honour H. 0rskov B. Weintraub 

A. Crisp D. Hosking S. E . Papapoulos M. Wheeler 

W. H. Daughaday T. Howlett A. M. Parfitt A. White 

M. Da vies F . L . S. Huang E . H . O. Parry M. White 

W. Davies I. A. Hughes B. Ponder J. E . A. Wickham 

J. R. E . Davis G . R. V. Hughes R. E . Pounder L . Wide 

L . J. De Groot M. Hull H.-J. Quabbe T. J. Wilkin 

D. De Kretser H. Hussaini I. D. Ramsay A. Williams 

G. Delitala H. lmura J. G . RatclifTe J. D. Wilson 

C. Dieguez H. S.Jacobs W. A. Ratcliffe J. S. Woodhead 

T. Dinan V. H. T. James J. P. D. Reckless J. S. Yudkin 

R. Docter S. L . JerTcoate J. Reeve R. Ziegler 

R. A. Donald 

708 



Clinical Endocrinology (1993) 39, 709-716 

Author index to Volume 39 

Abecassis J.P. see Escourolle H . 
Abribat T., Brazeau P., Davignon I . & Garrel D.R. 

Insulin-like growth factor-I blood levels in severely 
burned patients: effects of time post injury, age of 
patient and seventy of burn 583 

Absalom S.R. see McNally P.G. 
Addison G . M . see Skinner A . M . 
Al-Aqeel A. , Skinner C , Sobki S., Sewairi W. & Marx S. 

The combined use of intravenous and oral calcium for 
the treatment of vitamin D dependent rickets type I I 
( V D D R I I ) 229 

Alberti K . G . M . M . see Moller N . 
Aller P. see Leal M . A . 
Allolio B. see Reincke M . 
Altaras M . see Dunne F. 
Andrade A. see Garcia-Mayor R.V.G. 
Angeli A. see Terzolo M . 
Anyaoku V. see Hamilton-Fairley D. 
Artifoni L . see Betterle C. 
Assies J. see Kwekkeboom D.J. 
Atkinson A.B . see McCance D.R. 

Bailey LR. see Barth J.H. 
Bain M . see Nussey S.S. 
Baird D.T. see Tay C.C.K. 
Balducci R. see Toscano V. 
Barnes J. see Griffin B. 
Barth J.H., Page M . D . & Bailey LR. An audit of dynamic 

function tests: errors in the timing of blood 
specimens 97 

Baudin E., Marcellin P., Pouteau M . , Colas-Linhart N . , 
Le Floch J-P., Lemonnier C , Benhamou J-P. & Bok 
B. Reversibility of thyroid dysfunction induced by 
recombinant alpha interferon in chronic hepatitis 
C 657 

Baumann G. see Van Teunenbroek A. 
Bekka S. see Ries M . 
Belchetz P.E. see Orme S.M. 
Benhamou J-P. see Baudin E. 
Benn J.J. see Bowes S.B. 
Berrod J-L. see Rieu M . 
Bertagna X . see Escourolle H . 
Besser G . M . see Trainer P.J. 
Betterle C , Rossi A., Dalla Pria S., Artifoni L., Pedini B., 

Gavasso S. & Caretto A. Premature ovarian failure: 
autoimmunity and natural history 35 

Betts R.P. see Jennings A . M . 
Beyth Y. see Dunne F. 
Bianchi P. see Toscano V. 
Blum W.F. see Van Teunenbroek A. 
Bok B. see Baudin E. 

Bolia A. see McNally P.G. 
Bollerslev J. see Kvetny J. 
Bonnin A. see Escourolle H . 
Bork E. see Schifter S. 
Boulton A.J .M. see Kumar S. 
Bourguignon J-P., Gerard A., Deby-Dupont G. & 

Franchimont P. Effects of growth hormone therapy 
on the developmental changes of follicle stimulating 
hormone and inuslin-like growth factor-I serum 
concentrations in Turner's syndrome 85 

Bowes S.B., Benn J.J., Scobie I . N . , Umpleby A . M . , Lowy 
C. & Sönkesen P.H. Leucine metabolism in patients 
with Cushing's syndrome before and after successful 
treatment 591 

Brazeau P. see Abribat T. 
Brickell P. see Schiftcr S. 
Broeders A. see Lundin S. 
Brook C.G.D. see Spoudeas H.A. 
Bunker C. see Schifter S. 
Bush A. see Robinson S. 

Calle C. see Leal M.A. 
Camacho-Hübner C. see Cotterill A . M . 
Caretto A. see Betterle C. 
Casanueva F.F. see Garcia-Mayor R.V.G. 
Caslake M . see Griffin B. 
Casmirri F. see Pasquali R. 
Cassoni P. see Terzolo M . 
Castro M . see Moreira A.C. 
Cavagnini F. see Invitti C. 
Chalew S.A. see Phillip M . 
Chatterjee R., Katz M . , Cox T.F. & Porter J.B. 

Prospective study of the hypothalamic-pituitary axis 
in thalassaemic patients who developed secondary 
amenorrhoea 278 

Chiesura-Corona M . see Zanin L. 
Christiansen J.S. see Moller J. 
Christiansen J.S. see Moller N . 
Chrousos G.P. see Reincke M . 
Ciccarelli E. see Webster J. 
Clark A.J.L. see White A. 
Clayton P.E. see Skinner A . M . 
Close C.F., Mann M.C., Watts J.F. & Taylor K.G. Case 

report ACTH-independent Cushing's syndrome in 
pregnancy with spontaneous resolution after delivery: 
control of the hypercortisolism with metyrapone 375 

Cohn L., Feller A.G. , Draper M.W., Rudman I.W. & 
Rudman D. Carpal tunnel syndrome and 
gynaecomastia during growth hormone treatment of 
elderly men with low circulating IGF- I 
concentrations 417 

709 



710 Author index 

Colas-Linhart N . see Baudin E. 
Colonna L . M . see Toscano V. 
Compston J.E. Commentary Thyroid hormone therapy 

and the skeleton 519 
Conti A. see Valcavi R. 
Conway G.S. & Jacobs H.S. Review Clinical implications 

of hyperinsulinaemia in women 623 
Cooke R.R., Mcintosh J.E.A. & Mcintosh R.P. Circadian 

variation in serum free and non-SHBG-bound 
testosterone in normal men: measurements, and 
simulation using a mass action model 163 

Cotterill A . M . , Camacho-Hübner C , Holly J.M.P. & 
Savage M.O. Rapid communication The effect of 
recombinant human insulin-like growth factor-I 
treatment on growth hormone secretion in two 
subjects with growth hormone insensitivity (Laron 
syndrome) 119 

Cotterill A . M . , Holly J.M.P. & Wass J.A.H. The 
regulation of insulin-like growth factor binding 
protein (IGFBP)-l during prolonged fasting 357 

Couzinet B., Pholsena M . , Young J. & Schaison G. The 
impact of a pure anti-androgen (flutamide) on L H , 
FSH, androgens and clinical status in idiopathic 
hirsutism 157 

Cowan C. see Orme S.M. 
Cox T.F. see Chatterjee R. 
Crosby S.R. see Gibson S. 
Crosignani P.G. see Webster J. 
Crowne E.C., Wallace W.H.B., Gibson S., Moore C M . , 

White A. & Shalet S.M. Adrenocorticotrophin and 
Cortisol secretion in children after low dose cranial 
irradiation 297 

Cullen D.R. see Jennings A . M . 
Cuperman S. see Dunne F. 

D'Alberton A. see Webster J. 
D'Ambogio G. see Genazzani A . D . 
Dalla Pria S. see Betterle C. 
Davies R.R. see Grant D.J. 
Davignon I . see Abribat T. 
De Bruyn A . M . see Geul K.W. 
de Jong M . see Docter R. 
De Muinck Keizer-Schrama S.M.P.F. see Van 

Teunenbroek A. 
De Ruyter-Buitenhuis A.W. see Dikkeschei L .D . 
Deby-Dupont G. see Bourguignon J-P. 
Dececco L . see Webster J. 
Derome P. see Escourolle H . 
Dikkeschei L .D. , Willemse P.H.B., Wolthers B.G., 

De Ruyter-Buitenhuis A.W. & Nagel G.T. 
Delta-5-androstenediol and its sulphate in serum and 
urine of normal adults and patients with endocrine 
diseases 475 

Dikkeschei L .D. , Wolthers B.G., Willemse P.H.B., Van 
der Pol H. , De Ruyter-Buitenhuis A.W. & Nagel G.T. 
The determination of delta-5-androstenediol and its 
sulphate in urine by gas chromatography-mass 
spectrometry 469 

Dillon M.J. see Hewison M . 
Dobnig H . see Wilders-Truschnig M . M . 
Docter R. see Geul K.W. 
Docter R., Krenning E.P., de Jong M . & Hennemann G. 

Review The sick euthyroid syndrome: changes in 
thyroid hormone serum parameters and hormone 
metabolism 499 

Draper M.W. see Cohn L. 
Drexhage H.A. see Wilders-Truschnig M . M . 
Drop S.L.S. see Van Teunenbroek A. 
Dubini A. see Invitti C. 
Dunne F., Shapira M . , Cuperman S., Goldberger S., 

Siegal A., Altaras M . & Beyth Y. Case report Direct 
in-vivo detection of atypical hormonal expression of a 
Sertoli-Leydig cell tumour following stimulation with 
human chorionic gonadotrophin 491 

Dunne T.T. see Lindow S.W. 

Eastment C. see Trainer P.J. 
Eber O. see Wilders-Truschnig M . M . 
Edwards C.R.W. see Walker B.R. 
Escourolle H . , Abecassis J.P., Bertagna X., Guilhaume B., 

Pariente D., Derome P., Bonnin A. & Luton J.P. 
Comparison of computerized tomography and 
magnetic resonance imaging for the examination of 
the pituitary gland in patients with Cushing's 
disease 307 

Eshet R., Klinger B., Silbergeld A. & Laron Z. 
Modulation of IGF-I receptors by exogenous hGH 
treatment in constitutionally short children 687 

Faber J. see Schifter S. 
Fadini R. see Webster J. 
Faglia G. see Webster J. 
Falconer-Smith J. see McNally P.G. 
Falsetti L . see Webster J. 
Farid N.R. see Shi Yufei 
Farish E. see Griffin B. 
Feller A .G . see Cohn L. 
Ferrari C. see Webster J. 
Fioretti P. see Webster J. 
Flamigni C. see Webster J. 
Földes J., Tarjän G., Szathmari M . , Varga F., Krasnai I . 

& Horvath Cs. Bone mineral density in patients with 
endogenous subclinical hyperthyroidism: Is this 
thyroid status a risk factor for osteoporosis? 521 

Fombeur J-P. see Rieu M . 
Forsling M . L . see Weaver J.U. 
Franchimont P. see Bourguignon J-P. 



Author index 711 

Frankenne F. see Massa G. 
Franks S. see Hamilton-Fairley D. 
Franks S. see Robinson S. 
Fredstorp L . , Pernow Y. & Werner S. The short and long-

term effects of octreotide on calcium homeostasis in 
patients with acromegaly 331 

Freedman S. see Levine D. 
Frystyk J. see Moller J. 
Fukata S. see Hara T. 
Funder J.W. & Smith A . I . Commentary Isolated A C T H 

deficiency: enzyme defect or chimaeric enzyme? 385 

Gandara A. see Garcia-Mayor R.V.G. 
Garcia-Mayor R.V.G., Perez A.J., Gandara A. , Andrade 

A., Mallo F. & Casanueva F.F. Metabolic clearance 
rate of biosynthetic growth hormone after 
endogenous growth hormone suppression with a 
somatostatin analogue in chronic renal failure 
patients and control subjects 337 

Garrel D.R. see Abribat T. 
Gavasso S. see Betterle C. 
Gelding S.V. see Robinson S. 
Genazzani A .D. , Petraglia F., Volpogni C , Pianazzi F., 

Montanini V., D'Ambogio G. & Genazzani A.R. 
Growth hormone treatment affects plasma L H 
pulsatile release in women with secondary 
amenorrhoea 607 

Genazzani A.R. see Genazzani A .D . 
Gerard A. see Bourguignon J-P. 
Geul K.W., Van Sluisveld I .L .L . , Grobbee D.E., Docter 

R., De Bruyn A . M . , Hooykaas H . , Van der Merwe 
J.P., Van Hemert A . M . , Krenning E.P., Hennemann 
G. & Weber R.F.A. The importance of thyroid 
microsomal antibodies in the development of elevated 
serum TSH 275 

Gibson S. see Crowne E.C. 
Gibson S. see Nussey S.S. 
Gibson S., Crosby S.R. & White A. Discriminating 

between /^-endorphin and /Mipotrophin in human 
plasma using two-site immunoradiometric assays 445 

Giordano G. see Webster J. 
Giraldi F.P. see Invitti C. 
Glasier A . F . see Tay C.C.K. 
Goldberger S. see Dunne F. 
Gömez-Candela C. see Megia A. 
Gonzalez-Gancedo P. see Megia A. 
Gout I . see Nussey S.S. 
Graif Z. see Merchav S. 
Grant D.J., McMurdo M.E.T., Mole P.A., Paterson C R . 

& Davies R.R. Suppressed TSH levels secondary to 
thyroxine replacement therapy are not associated with 
osteoporosis 529 

Green M . see Hamdi I 

Green M . see Kapuscinski M . 
Griffin B., Farish E., Walsh D., Barnes J., Caslake M . , 

Shepherd J. & Hart D . Response of plasma low 
density lipoprotein subfractions to oestrogen 
replacement therapy following surgical 
menopause 463 

Grobbee D.E. see Geul K.W. 
Grossman A. see Weaver J.U. 
Grossman A.B. see Trainer P.J. 
Guglielmi R. see Toscano V. 
Guidetti D. see Terzolo M . 
Guilhaume B. see Escourolle H . 

Hadden D.R. see McCance D.R. 
Hales C.N. see Hamdi I . 
Hamada K. see Thornton M.J. 
Hamdi I . , Green M . , Shneerson J.M., Palmer C.R. & 

Hales C.N. Proinsulin, proinsulin intermediate and 
insulin in cystic fibrosis 21 

Hamilton-Fairley D. , Kiddy D., Anyaoku V., Koistinen 
R., Seppälä M . & Franks S. Response of sex hormone 
binding globulin and insulin-like growth factor 
binding protein-1 to an oral glucose tolerance test in 
obese women with polycystic ovary syndrome before 
and after calorie restriction 363 

Hara T., Tamai H . , Mukuta T., Fukata S., Kuma K. & 
Nakagawa T. A long-term follow-up study of patients 
with non-toxic goitre in Japan 541 

Harsch I .A. , Simoni M . & Nieschlag E. Molecular 
heterogeneity of serum follicle-stimulating hormone in 
hypogonadal patients before and during androgen 
replacement therapy and in normal men 173 

Hart D. see Griffin B. 
Haynes W.G. see Kennedy R.L. 
Hendricks M.S. see Lindow S.W. 
Hennemann G. see Docter R. 
Hennemann G. see Geul K .W. 
Heppner C. see Reincke M . 
Herranz L. see Megia A. 
Hewison M . , Rut A.R. , Kristjansson K. , Walker R.E., 

Dillon M.J., Hughes M.R. & O'Riordan J.L.H. 
Tissue resistance to 1,25-dihydroxyvitamin D without 
a mutation of the vitamin D receptor gene 663 

Ho K . K . Y , see Kelly J.J. 
Hofland L.J. see Kwekkeboom D.J. 
Holly J.M.P. see Cotterill A . M . 
Honour J.W. see Rumsby G. 
Honour J.W. see Spoudeas H.A. 
Hooykaas H . see Geul K .W. 
Horowitz M . , Wishart J .M., Need A.G. , Morris H.A. & 

Nordin B.E.C. Effects of norethisterone on bone 
related biochemical variables and forearm bone 
mineral in post-menopausal osteoporosis 649 



712 Author index 

Horvath Cs. see Földes J. 
Howlett T.A. see McNally P.G. 
Hughes M.R. see Hewison M . 

Igout A. see Massa G. 
Illingworth P.J. see Tay C.C.K. 
Invitti C , Giraldi F.P., Tagliaferri A., Scacchi M . , Dubini 

A. & Cavagnini F. Enhanced prolactin responsiveness 
to galanin in patients with Cushing's disease 213 

Ismail I . see Webster J. 

Jacobs H.S. see Conway G.S. 
JerTcoate W. Current therapy The treatment of women 

with hirsutism 143 
Jennings A . M . , Robinson A., Kandier R.H., Betts R.P., 

Reyder R.E.J. & Cullen D.R. Case report Severe 
peripheral neuropathy and elevated plantar pressures 
causing foot ulceration in pituitary gigantism 113 

Johannsen L. see Schifter S. 
Johnston D.G. see Robinson S. 
Johnstone A.P. see Nussey S.S. 
Jones T .H. , Kennedy R.L., Justice S.K. & Price A. 

Pituitary adenomas with high and low basal inositol 
phospholipid turnover; the stimulatory effect of kinins 
and an association with interleukin-6 secretion 433 

Jorgensen J.O.L. see Moller J. 
Jorgensen J.O.L. see Moller N . 
Justice S.K. see Jones T .H . 

Kandier R.H. see Jennings A . M . 
Kapuscinski M . , Green M . , Sinha S.N., Shepherd J.J. & 

Shulkes A. Peptide a-amidation activity in human 
plasma: relationship to gastrin processing 51 

Katz M . see Chatterjee R. 
Kaufman J.-M. see Vandeweghe M . 
Kele§timur K. see §ahin Y. 
Kelly J.J., Rajkovic I .A. , O'Sullivan A.J.O., Sernia C. & 

Ho K . K . Y . Effects of different oral oestrogen 
formulations on insulin-like growth factor-I, growth 
hormone and growth hormone binding protein in 
post-menopausal women 561 

Kennedy L. see McCance D.R. 
Kennedy R.L. see Jones T .H . 
Kennedy R.L., Haynes W.G. & Webb D.J. Review 

Endothelins as regulators of growth and function in 
endocrine tissues 259 

Kennedy T.L. see McCance D.R. 
Kiddy D. see Hamilton-Fairley D. 
Kiddy D. see Robinson S. 
Klinger B. see Eshet R. 
Koistinen R. see Hamilton-Fairley D. 
Kopelman P.G. see Weaver J.U. 
Kotsuji F., Kubo M . , Takeuchi Y. & Tominaga T. 

Alternate-day therapy for ovarian hyperfunction 
induced by weight loss: treatment of six patients who 
remained amenorrhoeic after weight gain 641 

Kowarski A . A . see Phillip M . 
Krasnai I . see Földes J. 
Kreitzer P. see Levine D. 
Krenning E.P. see Docter R. 
Krenning E.P. see Geul K . W . 
Krenning E.P. see Kwekkeboom D.J. 
Kristjansson K . see Hewison M . 
Kubo M . see Kotsuji F. 
Kuma K. see Hara T. 
Kumar S. & Boulton A.J .M. Case report Serious, 

prolonged hypoglycaemia with glibenclamide in a 
patient with Mendenhalfs syndrome 109 

Kung A.W.C., Lorentz T. & Tarn S.C.F. Thyroxine 
suppressive therapy decreases bone mineral density in 
post-menopausal women 535 

Kvetny J. & Bollerslev J. Relation between phenotype and 
intra-cellular thyroid hormone effect in patients with 
altered peripheral thyroid hormone sensitivity 73 

Kwekkeboom D.J., Assies J., Hofland L.S., Reubi J.C., 
Lamberts S.W.J. & Krenning E.P. Case of the Month 
A case of antibody formation against octreotide 
visualized with m In-octreotide scintigraphy 239 

L'Hermite M . see Webster J. 
Laing I . see Thornton M.J. 
Lamberts S.W.J, see Kwekkeboom D.J. 
Lansteger W. see Wilders-Truschnig M . M . 
Lanzer G. see Wilders-Truschnig M . M . 
Laron Z. see Eshet R. 
Lauersen T. see Moller J. 
Le Floch J-P. see Baudin E. 
Leal M . A . , Aller P., Torres A., Picardo A. & Calle C. 

Case report Tissue-specific modulation of insulin 
receptor m R N A levels in a patient with a 
phaeochromocytoma 619 

Leb G. see Wilders-Truschnig M . M . 
Lee H.A. see Rumsby G. 
Lemonnier C. see Baudin E. 
Levine D. , Kreitzer P., Freedman S. & Trachtman H . 

Recombinant human growth hormone therapy does 
not increase microalbuminuria in children with short 
stature 677 

Lindberg H . see Schifter S. 
Lindow S.W., Van der Spuy Z . M . , Hendricks M.S.. 

Nugent F.A. & Dunne T.T. The effect of morphine 
and naloxone administration on maternal oxytocin 
concentration in late pregnancy 671 

Lolis D . see Messinis I.E. 
Lorentz T. see Kung A.W.C. 
Lowry A. see Meier C A . 



Author index 713 

Lowy C see Bowes S.B. 
Luna R. see Megia A. 
Lundin S., Broeders A . & Melin P. Pharmacokinetic 

properties of the tocolytic agent [Mpa ' ,D-Tyr(Et) 2 , 
Thr 4 , Orn 8]-oxytocin (antocin) in healthy 
volunteers 369 

Luton J.P. see Escourolle H . 

Machado H.R. see Moreira A.C. 
Maestroni G.J. see Valcavi R. 
Maisey M . N . see Meier C.A. 
Mallo F. see Garcia-Mayor R.V.G. 
Mangiantini A. see Toscano V. 
Mann M.C. see Close C.F. 
Marcellin P. see Baudin E. 
Marx S. see Al-Aqeel A. 
Massa G., Igout A., Rombauts L. , Frankenne F. & 

Vanderschueren-Lodeweyckx M . Effect of oestrogen 
status on serum levels of growth hormone-binding 
protein and insulin-like growth factor I in non­
pregnant and pregnant women 569 

Massobrio M . see Terzolo M . 
Mawer E.B. Commentary Hypercalcaemia due to 

PTHrP 699 
Mbulambcri D. see Reincke M . 
McCancc D.R., Russell C.F.J., Kennedy T.L. , Hadden 

D R . , Kennedy L. & Atkinson A.B. Bilateral 
adrenalectomy: low mortality and morbidity in 
Cushing's disease 315 

Mcintosh J.E.A. see Cooke R.R. 
Mcintosh R.P. see Cooke R.R. 
McKenna T.J. Commentary Variable androgen sensitivity 

in relationship to hirsutism and acne 547 
McLoughlin L. see Weaver J.U. 
McMurdo M.E.T. see Grant D.J. 
McNally P.G., Bolia A. , Absalom S.R., Falconer-Smith J. 

& Howlett T.A. Preliminary observations using 
endocrine markers of pituitary venous dilution during 
bilateral simultaneous inferior petrosal sinus 
catheterization in Cushing's syndrome: Is combined 
CRF and T R H stimulation of value? 681 

Megia A. , Herranz L. , Luna R., Gomez-Candela C , 
Pallardo F. & Gonzalez-Gancedo P. Protein intake 
during aggressive calorie restriction in obesity 
determines growth hormone response to growth 
hormone-releasing hormone after weight loss 217 

Meier C A . , Maisey M . N . , Lowry A., Müller J. & Smith 
M . A . Interindividual differences in the pituitary-
thyroid axis influence the interpretation of thyroid 
function tests 101 

Melin P. see Lundin S. 
Mercado M . see Van Teunenbroek A. 
Merchav S., Graif Z. & Skottner A. In-vitro response of 

erythroid progenitors from children with thalassaemia 
major to human growth hormone and insulin-like 
growth factor-I 207 

Messenger A . G . see Thornton M.J. 
Messinis I.E., Lolis D., Papadopoulos L. , Tsahalina Th., 

Papanikolaou N . , Seferiadis K. & Templeton A.A. 
Effect of varying concentrations of follicle stimulating 
hormone on the production of gonadotrophin surge 
attenuating factor (GnSAF) in women 45 

Mitchell R., Schaefer F., Morris I .D . , Schärer K. , 
Sun J.G. & Robertson W.R. Elevated serum 
immunoreactive inhibin levels in peripubertal boys 
with chronic renal failure 27 

Mole P.A. see Grant D.J. 
Moller J. see Moller N . 
Moller J., Jorgensen J.O.L., Lauersen T., Frystyk J., 

Naeraa R.W., 0rskov H. & Christiansen J.S. Growth 
hormone dose regimens in adult G H deficiency: 
effects on biochemical growth markers and metabolic 
parameters 403 

Moller N . , Moller J., Jorgensen J.O.L., Ovesen P., Schmitz 
O., Alberti K . G . M . M . & Christiansen J.S. Impact of 
2 weeks high dose growth hormone treatment on 
basal and insulin stimulated substrate metabolism in 
humans 577 

Montanini V. see Genazzani A . D . 
Moore C M . see Crowne E.C 
Moreira A.C., Castro M . & Machado H.R. Longitudinal 

evaluation of adrenocorticotrophin and /Mipotrophin 
plasma levels following bilateral adrenalectomy in 
patients with Cushing's disease 91 

Morris H.A. see Horowitz M . 
Morris I .D . see Mitchell R. 
Mouton J.W. see Van Teunenbroek A. 
Mukuta T. see Hara T. 
Müller J. see Meier C A . 

Naeraa R.W. see Moller J. 
Nagel G.T. see Dikkeschei L .D . 
Nakagawa T. see Hara T. 
Need A .G. see Horowitz M . 
Nieschlag E. see Harsch I .A. 
Niththyananthan R. see Robinson S. 
Nordin B.E.C. see Horowitz M . 
Nugent F.A. see Lindow S.W. 
Nussey S.S., Soo Shiu-Ching, Gibson S., Gout L, White 

A., Bain M . & Johnstone A.P. Case report Isolated 
congenital A C T H deficiency: a cleavage enzyme 
defect? 381 

O'Rahilly S. Commentary Glucokinase and non-insulin-
dependent diabetes 17 

O'Riordan J.L.H. see Hewison M . 



714 Author index 

O'Sullivan A.J.O. see Kelly J.J. 
Ormo S.M., Sebastian J.P., Page M . D . , Cowan C. & 

Belchetz P.E. Case report Thyrotoxicosis increases 
right to left shunt in congenital cyanotic heart 
disease 253 

0rskov H . Commentary 
0rskov H . see Moller J. 
Ovesen P. see Moller N . 

Paccotti P. see Terzolo M . 
Padfield P.L. see Walker B.R. 
Page M . D . see Barth J.H. 
Page M . D . see Orme S.M. 
Pallardo F. see Megia A . 
Palmer C.R. see Hamdi I . 
Papadopoulos L. see Messinis I.E. 
Papanikolaou N . see Messinis I.E. 
Pariente D. see Escourolle H . 
Pasquali R. & Casmirri F. Review The impact of obesity 

on hyperandrogenism and polycystic ovary syndrome 
in premenopausal women 1 

Passath A. see Wilders-Truschnig M . M . 
Paterson C.R. see Grant D.J. 
Pedini B. see Betterle C. 
Perez A.J. see Garcia-Mayor R.V.G. 
Pernow Y. see Fredstorp L . 
Perry L. see Trainer P.J. 
Pessina A.C. see Zanin L . 
Petraglia F. see Genazzani A . D . 
Petzke F. see Reincke M . 
Phillip M . , Chalew S.A., Kowarski A . A . & Stone M . A . 

Plasma IGFBP-3 and its relationship with 
quantitative growth hormone secretion in short 
children 427 

Pholsena M . see Couzinet B. 
Pianazzi F. see Genazzani A . D . 
Picardo A. see Leal M . A . 
Piotto A. see Zanin L . 
Piovesan A. see Terzolo M . 
Piscitelli G. see Webster J. 
Poletti A. see Zanin L . 
Polli A. see Webster J. 
Porter J.B. see Chatterjee R. 
Portioli I . see Valcavi R. 
Pouteau M . see Baudin E. 
Price A . see Jones T . H . 
Price D.A. see Skinner A . M . 
Pyke D.A. Invited Commentary Pancreatic and islet 

transplantation for diabetes 399 

Rajkovic I .A. see Kelly J.J. 
Randall V.A. see Thornton M.J . 
Reincke M . , Allol io B., Petzke F., Heppner C , 

Mbulamberi D., Vollmer D., Winkelmann W., 
Chrousos G.P. & Vollmer D. Thyroid dysfunction in 
African trypanosomiasis: a possible role for 
inflammatory cytokines 455 

Reubi J.C. see Kwekkeboom D.J. 
Revelli A. see Terzolo M . 
Reyder R.E.J, see Jennings A . M . 
Rieu M . , Bekka S., Sambor B., Berrod J-L. & Fombeur 

J-P. Prevalence of subclinical hyperthyroidism and 
relationship between thyroid hormonal status and 
thyroid ultrasonographic parameters in patients with 
non-toxic nodular goitre 67 

Robertson W.R. see Mitchell R. 
Robinson A. see Jennings A . M . 
Robinson S., Kiddy D., Gelding S.V., Willis D., 

Niththyananthan R., Bush A., Johnston D.G. & 
Franks S. The relationship of insulin insensitivity to 
menstrual pattern in women with hyperandrogenism 
and polycystic ovaries 351 

Rombauts L . see Massa G. 
Ross R.J.M. Commentary Growth hormone replacement 

in adults: What dose? 401 
Rossi A. see Betterle C. 
Rossi F.G. see Toscano V. 
Rossi G-P. see Zanin L. 
Rudman D. see Cohn L. 
Rudman I.W. see Cohn L. 
Rumsby G. see Spoudeas H.A. 
Rumsby G., Skinner C , Lee H.A. & Honour J.W. 

Combined I7a-hydroxylase/17,20-lyase deficiency 
caused by heterozygous stop codons in the 
cytochrome P450 17a-hydroxylase gene 483 

Russell C.F.J, see McCance D.R. 
Rut A.R. see Hewison M . 

§ahin Y. & Kele§timur K. 17-Hydroxyprogesterone 
response to buserelin testing in the polycystic ovary 
syndrome 151 

Sambor B. see Rieu M . 
Savage M.O. see Cotterill A . M . 
Savage M.W. Case of the Month Hypercalcaemia due to 

parathyroid hormone-related protein: long-term 
circulating levels may not reflect tumour activity 695 

Scacchi M . see Invitti C. 
Scanion F. see Webster J. 
Schaefer F. see Mitchell R. 
Schaison G. see Couzinet B. 
Schärer K . see Mitchell R. 
Schifter S., Johannsen L., Bunker C , Brickell P., Bork E., 

Lindberg H . & Faber J. Calcitonin gene-related 
peptide in small cell lung carcinomas 59 

Schmitz O. see Moller N . 
Sciarra F. see Toscano V. 



Author index 715 

Scobie I . N . see Bowes S.B. 
Sebastian J.P. see Orme S.M. 
Seferiadis K . see Messinis I.E. 
Sekihara N . , Yonemitsu K. & Yazaki Y . Plasma 

19-hydroxyandrostenedione is elevated in patients 
with high renin essential hypertension 557 

Seppälä M . see Hamilton-Fairley D. 
Seppälä M . see Tiitinen A. 
Sernia C. see Kelly J.J. 
Sewairi W. see Al-Aqeel A. 
Shackleton C.H.L. see Walker B.R. 
Shalet S.M. see Crowne E.C. 
Shapira M . see Dunne F. 
Shepherd J. see Griffin B. 
Shepherd J.J. see Kapuscinski M . 
Sheppard M.C. Commentary Thyrotrophin receptor 

expression: does it help in assessing the prognosis of 
thyroid cancer? 267 

Shi Yufei, Zou Minjing & Farid N.R. Expression of 
thyrotrophin receptor gene in thyroid carcinoma is 
associated with a good prognosis 269 

Shneerson J .M. see Hamdi I . 
Shulkes A . see Kapuscinski M . 
Siegal A. see Dunne F. 
Silbergeld A. see Eshet R. 
Simoni M . see Harsch I .A. 
Sinha S.N. sec Kapuscinski M . 
Skinner A . M . , Clayton P.E., Price D.A. , Addison G . M . & 

Soo A. Urinary growth hormone excretion in the 
assessment of children with disorders of growth 201 

Skinner C. see Al-Aqeel A. 
Skinner C. see Rumsby G. 
Skottner A. see Merchav S. 
Slater J.D.H. see Spoudeas H.A. 
Smith A . I . see Funder J.W. 
Smith M . A . see Meier C A . 
Sobki S. see Al-Aqeel A. 
Sönkesen P.H. see Bowes S.B. 
Soo A. see Skinner A . M . 
Soo Shiu-Ching see Nussey S.S. 
Spoudeas H.A. , Slater J.D.H., Rumsby G., Honour J.W. 

& Brook C C D . Case report Deoxycorticosterone, 
11 ̂ -hydroxylase and the adrenal cortex 245 

Stewart P .M. see Walker B.R. 
Stijnen T. see Van Teunenbroek A. 
Stone M . A . see Phillip M . 
Sun J.G. see Mitchell R. 
Szathmari M . see Földes J. 

Taelman P. see Vandeweghe M . 
Tagliaferri A . see Invitti C. 
Takeuchi Y . see Kotsuji F. 
Tarn S.C.F. see Kung A.W.C. 

Tamai H . see Hara T. 
Tamburrano G. see Webster J. 
Tarjan G. see Földes J. 
Tay C .C .K , Glasier A.F . , I l l ingworth P.J. & Baird D.T. 

Abnormal twenty-four hour pattern o f pulsatile 
luteinizing hormone secretion and the response to 
naloxone in women with hyperprolactinaemic 
amenorrhoea 599 

Taylor K .G . see Close C.F. 
Templeton A . A . see Messinis I.E. 
Tenhunen A. see Tiitinen A. 
Terzolo M . , Revelli A. , Guidetti D . , Piovesan A., Cassoni 

P., Paccotti P., Angeli A. & Massobrio M . Evening 
administration of melatonin enhances the pulsatile 
secretion of prolactin but not of L H and TSH in 
normally cycling women 185 

Thornton M.J. , Laing I . , Hamada K. , Messenger A.G. & 
Randall V .A . Differences in testosterone metabolism 
by beard and scalp hair follicle dermal papilla 
cells 633 

Tiitinen A., Tenhunen A . & Seppälä M . Ovarian 
electrocauterization causes LH-regulated but not 
insulin-regulated endocrine changes I 8 l 

Tiran A. see Wilders-Truschnig M . M . 
Tominaga T. see Kotsuji F. 
Torres A. see Leal M . A . 
Toscano V., Balducci R., Bianchi P., Guglielmi R., 

Mangiantini A., Rossi F.G., Colonna L . M . & Sciarra 
F. Two different pathogenetic mechanisms may play a 
role in acne and hirsutism 551 

Trachtman H . see Levine D . 
Trainer P.J., Eastment C , Grossman A.B. , Wheeler M.J., 

Perry L . & Besser G . M . The relationship between 
Cortisol production rate and serial serum C o r t i s o l 

estimation in patients on medical therapy for 
Cushing's syndrome 441 

Tsahalina Th. see Messinis I .E. 
Tunbridge W . M . G . see Vanderpump M.P.J. 

Umpleby A . M . see Bowes S.B. 

Valcavi R., Zini M . , Maestroni G.J., Conti A. & Portioli I . 
Melatonin stimulates growth hormone secretion 
through pathways other than growth hormone-
releasing hormone 193 

Van der Merwe J.P. see Geul K . W . 
Van der Pol H . see Dikkeschei L . D . 
Van der Spuy Z . M . see Lindow S.W. 
Van Hemert A . M . see Geul K . W . 
Van Sluisveld I . L . L . see Geul K . W . 
Van Teunenbroek A. , De Muinck Keizer-Schrama 

S.M.P.F., Stijnen T., Mouton J.W., Blum W.F., 
Mercado M . , Baumann G. & Drop S.L.S. Effect of 



716 Author index 

growth hormone administration frequency on 24-hour 
growth hormone profiles and levels of other growth 
related parameters in girls with Turner's syndrome 77 

Vanderpump M.P.J. & Tunbridge W . M . G . Review The 
effects of drugs on endocrine function 389 

Vanderschueren-Lodeweyckx M . see Massa G. 
Vandeweghe M . , Taelman P. & Kaufman J.-M. Short and 

long-term effects of growth hormone treatment on 
bone turnover and bone mineral content in adult 
growth hormone-deficient males 409 

Varga F. see Földes J. 
Vollmer D. see Reincke M . 
Volpogni C. see Genazzani A . D . 

Walker B.R., Stewart P.M., Shackleton C.H.L., Padfield 
P.L. & Edwards C.R.W. Deficient inactivation of 
Cortisol by 11/i-hydroxysteroid dehydrogenase in 
essential hypertension 221 

Walker R.E. see Hewison M . 
Wallace W.H.B, see Crowne E.C. 
Walsh D. see Griffin B. 
Warncroß H . see Wilders-Truschnig M . M . 
Wass J .A.H. see Cotterill A . M . 
Watts J.F. see Close C.F. 
Weaver J.U., Kopelman P.G., McLoughlin L. . Forsling 

M . L . & Grossman A. Hyperactivity of the 
hypothalamo-pituitary-adrenal axis in obesity: a study 
of A C T H , AVP, ß-lipotrophin and Cortisol responses 
to insulin-induced hypoglycaemia 345 

Webb D.J. see Kennedy R.L. 
Weber R.F.A. see Geul K.W. 
Webster J., Piscitelli G., Polli A., D'Alberton A. , Falsetti 

L. , Ferrari C , Fioretti P., Giordano G., L'Hermite 
M . , Ciccarelli E., Crosignani P.G., Dececco L. , Fadini 

R., Faglia G., Flamigni C , Tamburrano G., Ismail I . 
& Scanion M.F. The efficacy and tolerability of long-
term cabergoline therapy in hyperprolactinaemic 
disorders: an open, uncontrolled, multicentre 
study 323 

Werner S. see Fredstorp L . 
Wheeler M.J. see Trainer P.J. 
White A. & Clark A.J.L. Review The cellular and 

molecular basis of the ectopic A C T H syndrome 131 
White A. see Crowne E.C. 
White A. see Gibson S. 
White A. see Nussey S.S. 
Wilders-Truschnig M . M . , Warncroß H. , Leb G., 

Lansteger W., Eber O., Tiran A., Dobnig H. , Passath 
A., Lanzer G. & Drexhage H.A. The effect of 
treatment with levothyroxine or iodine on thyroid size 
and thyroid growth stimulating immunoglobulins in 
endemic goitre patients 281 

Willemse P.H.B, see Dikkeschei L.D. 
Willis D . see Robinson S. 
Winkelmann W. see Reincke M . 
Wishart J.M. see Horowitz M . 
Wolthers B.G. see Dikkeschei L.D. 

Yazaki Y . see Sekihara N . 
Yonemitsu K. see Sekihara N . 
Young J. see Couzinet B. 

Zanin L. , Rossi G-P., Poletti A., Piotto A. , Chiesura-
Corona M . & Pessina A.C. Case report Necrosis of a 
phaeochromocytoma associated with spontaneous 
remission of diabetes and hypertension 613 

Zini M . see Valcavi R. 
Zou Minjing see Shi Yufei 



Clinical Endocrinology (1993) 39, 717-720 

Subject index to Volume 39 

Acromegaly 
octreotide and Ca homeostasis 331 

A C T H 
and /Mipotrophin levels after adrenalectomy in 

Cushing's disease 91 
ectopic syndrome (Review) 131 
and Cortisol secretion in children after cranial 

irradiation 297 
Adrenal cortex 

deoxycorticosterone and 11/i-hydroxylane (Case 
report) 245 

Adrenalectomy 
bilateral in Cushing's disease 315 

African trypanosomiasis 
role of inflammatory cytokines 455 

Amidation 
of peptides and gastrin processing 51 

A5-Androstenediol 
GC-MS assay 469 
role in health and endocrine disesae 475 

Antocin 
pharmacokinetics 369 

Autoimmunity 
in premature ovarian failure 35 

Beta-blockers 
in hyperthyroidism (Letter) 123 

Bone 
and G H treatment in men 409 
pregnancy associated osteoporosis 487 
post-menopausal osteoporosis and norethisterone 649 

Buserelin 
17-hyroxyprogesterone response in PCOS 151 

Cabergoline 
in hyperprolactinaemia 323 

C A H 
and deoxycorticosterone (Case report) 245 
17a-hydroxylase/17,20-lyase deficiency and cytochrome 

P450 gene 483 
Calcium 

homeostasis and octreotide in acromegaly 331 
Carpal tunnel syndrome 

and gynaecomastia in G H treatment with low I G F 417 
CGRP 

in small cell lung carcinoma 59 
Children 

inhibin levels in boys with renal failure 27 
G H and G H profiles in girls with Turner's syndrome 77 
G H and FSH and IGF-I in girls with Turner's 

syndrome 85 

u r i n a r y G H in disorders of growth 201 
response of erythroid progenitors to hGH and IGF- I in 

thalassaemia major 207 
with C A H and deoxycorticosterone excess (Case 

report) 245 
A C T H and C o r t i s o l secretion after cranial 

irradiation 297 
G H and IGFBP-3 in short children 427 
rhGH and microalbuminuria in short stature 677 
hGH treatment and I G F - I receptors in short 

stature 687 
Cortisol 

inactivation in essential hypertension 221 
and A C T H in children after cranial irradiation 297 
production and estimation in Cushing's syndrome on 

medication 441 
Cranial irradiation 

A C T H and C o r t i s o l in children 297 
CT 

and M R I imaging of pituitary in Cushing's disease 307 
Cushing's disease/syndrome 

A C T H and /Mipotrophin levels after adrenalectomy 91 
PRL responsiveness to galanin 213 
CT and M R I for pituitary imaging 307 
bilateral adrenalectomy 315 
metyrapone in pregnancy (Case report) 375 
C o r t i s o l production and estimation in treated 441 
assay discriminating ^-endorphin and /Mipotrophin 445 
CRF and T R H in petrosal sampling 681 
C o r t i s o l and transsphenoidal resection (Letters) 701 

Cystic fibrosis 
proinsulin and insulin 21 

Cytokines 
role in sleeping sickness 455 

Deoxycorticosterone 
and C A H (Case report) 245 

Diabetes 
glucokinase and N I D D M (Commentary) 17 
hypoglycaemia with glibenclamide in Mendenhall's 

syndrome (Case report) 109 
pancreatic and islet transplants (Invited 

Commentary) 399 
Drugs 

effect on endocrine function (Review) 389 

Ectopic A C T H syndrome 
cellular and molecular basis (Review) 131 

Endocrine function 
effect of drugs (Review) 389 
and A 5 androstenediol 475 

717 



718 Subject index 

^-Endorphin 
discrimination from /Mipotrophin in assays 445 

Endothelins 
regulators of growth and function in endocrine tissues 

(Review) 259 
Errors 

in timing of dynamic function tests 97 
Erythroid progenitors 

response to hGH and IGF-I in thalassaemic 
children 207 

Essential hypertension 
C o r t i s o l inactivation 221 

Flutamide 
impact on L H , FSH and androgens in hirsutism 157 

Foot 
ulceration in pituitary gigantism (Case report) 113 

FSH 
and GnSAF production 45 
GH and IGF- I in girls with Turner's syndrome 85 
heterogeneity in hypogonadal men on androgen 

replacement 173 

Galanin 
and PRL response in Cushing's disease 213 

Gastrin 
processing and peptide a-amidation 51 

Genetics 
17a-hydroxylase/17,20-lyase deficiency and cytochrome 

P450 gene 483 
G H 

and G H profiles in girls with Turner's syndrome 77 
and FSH and IGF- I in girls with Turner's syndrome 85 
non-GHRH stimulation by melatonin 193 
urinary in disorders of growth in children 201 
and erythroid progenitors from thalassaemic 

children 207 
response to G H R H and protein intake in obesity 217 
in chronic renal failure after octreotide 337 
replacement dosage in adults (Commentary) 401, 403 
and bone turnover in men 409 
and IGFBP-3 in short children 427 
and microalbuminuria in short children 677 
treatment and IGF- I receptors in short children 687 

Gigantism 
pituitary, and foot ulceration (Case report) 113 

Glibenclamide 
and hypoglycaemia in Mendenhall's syndrome (Case 

report) 109 
Glucokinase 

and N I D D M (Commentary) 17 
GnRH 

weight and ovarian hypofunction 641 

GnSAF 
production and FSH 45 

Goitre 
thyroid hormone status and ultrasonography 67 
thyroxine, iodine and thyroid growth stimulating Ig 287 

Gynaecomastia 
and carpal tunnel syndrome in G H treatment with low 

I G F 417 

Hair and beard follicles 
testosterone metabolism 633 

Heart disease 
cyanotic, and thyrotoxicosis (Case report) 253 

Hepatitis 
thyroid dysfunction and IFN-a 657 

Hirsutism 
(Current therapy) 143 
flutamide impact on L H , FSH and androgens 157 

Hydroxylases 
deficiency and deoxycorticosterone (Case report) 245 
deficiency and cytochrome P450 gene 483 

1 l/?-Hydroxysteroid dehydrogenase 
inactivation of C o r t i s o l in essential hypertension 221 

17-Hydroxyprogesterone 
response to buserelin in PCOS 151 

Hyperandrogenism 
impact of obesity (Review) 1 
PCO, insulin insensitivity and menstrual pattern 351 

Hypercalcaemia 
PTHrP and tumour activity (Case of the Month) 695, 

(Commentary) 699 
Hyperinsulinaemia 

in women (Review) 623 
Hyperprolactinaemia 

and cabergoline 323 
Hyperthyroidism 

beta-blockers in (Letter) 123 

IFN-a 
and thryoid dysfunction in hepatitis 657 

IGF- I 
G H and FSH in girls with Turner's syndrome 85 
effect on G H in Laron dwarfism (Rapid 

communication) 119 
and erythroid progenitors from thalassaemic 

children 207 
carpal tunnel syndrome and gynaecomastia in G H 

treatment with low I G F - I 417 
IGF- I receptors 

modulated by hGH in short children 687 
IGFBP-1-3 

regulation in fasting 357 



Subject index 719 

and SHBG response to OGTT in obese PCO and calorie 
restriction 363 

and GH secretion in short children 427 
I L l - 6 

and kallidin, effect on phospholipid turnover in 
pituitary adenoma 433 

Inhibin 
in boys with renal failure 27 

Inositol phospholipid 
turnover and pituitary adenoma, effect o f kinins and IL-6 

433 
Insulin 

proinsulin in cystic fibrosis 21 
hyperinsulinaemia in women (Review) 623 

Iodine 
effect on thyroid and growth stimulating Ig in 

goitre 281 
Isolated congenital A C T H deficiency 

cleavage enzyme defect (Case report) 381, 
(Commentary) 385 

Kallidin 
and IL-6, effect on phospholipid turnover in pituitary 

adenoma 433 
Klinefelter^ syndrome 

heterogeneity of FSH in adrenogen replacement 173 

Laron dwarfism 
effect of rhIGF-I on GH (Rapid communication) 119 

Leukaemia 
ACTH and C o r t i s o l in children after cranial 

irradiaton 297 
L H 

TSH and PRL secretion in women on melatonin 185 
Lipids 

serum, thyroid microsomal antibodies and TSH in 
women 275 

Lipoprotein 
response to oestrogen replacement in surgical 

menopause 463 
/i-Lipotrophin 

and A C T H levels after adrenalectomy in Cushing's 
disease 91 

discrimination from ^-endorphin in assays 445 
Lung carcinoma 

and CGRP 59 

Melatonin 
and PRL, L H and TSH secretion in women 185 
and non-GHRH GH stimulation 193 

Men 
model of circadian variations in testosterone 163 
heterogeneity of FSH in hypogonadal patients during 
androgen replacement 173 

G H effects on bone in GH-deficient men 409 
carpal tunnel syndrome and gynaecomastia in G H 

treatment with low IGF 417 
testosterone metabolism by beard and hair follicles 633 

MEN-1 
peptide a-amidation and gastrin processing 51 

Mendenhall's syndrome 
hypoglycaemia with glibenclamide (Case report) 109 

Metyrapone 
and Cushing's syndrome in pregnancy (Case report) 37 

Microalbuminuria 
and rhGH in short children 677 

Morphine 
and naloxone effect on oxytocin in pregnancy 671 

M R I 

and CT in pituitary imaging in Cushing's disease 307 

Naloxone 

and morphine effect on oxytocin in pregnancy 671 
Norethisterone 

and post-menopausal osteoporosis 649 
Obesity 

impact on hyperandrogenism and PCOS (Review) 1 
GH response to G H R H and protein intake 217 
hyperactivity of the h-p-a axis and hypoglycaemia 345 
and PCOS; SHBG and IGFBP-1 rsponse to OGTT 363 

Octreotide 
antibody formation with 1 1 ' In scintigraphy (Case of the 

Month) 239, (Commentary) 244 
and Ca homeostasis in acromegaly 331 
and G H in chronic renal failure 337 

Oestogen replacement 
and lipoprotein after surgical menopause 463 

Osteoporosis 
pregnancy associated 487 
post-menopausal, and norethisterone 649 

Ovarian failure 
and autoimmunity 35 
electrocauterization and endocrine changes 181 
GnRH treatment and weight 641 

Oxytocin 
effect of morphine and naloxone in pregnancy 671 

Pancreatic islet transplants 
for diabetes (Invited Commentary) 399 

PCOS 
impact of obesity (Review) 1 
17-hydroxyprogesterone response to buserelin 151 
hyperandrogenism, insulin insensitivity and menstrual 

pattern 351 
obese; SHBG and IGFBP-1 response to OGGT 363 
in female-to-male transsexuals (Letters) 702, 703 



720 Subject index 

Pituitary adenoma 
inositol phospholipid turnover, effects of kinins and IL-6 

433 
Pituitary gigantism 

and foot ulceration (Case report) 113 
Pituitary-thyroid axis 

differences and thyroid function 101 
Phenotype 

and thyroid hormone sensitivity 73 
Pregnancy 

and osteoporosis 487 
effects of morphine and naloxone on oxytocin 671 

PRL 
L H and TSH secretion in women on melatonin 185 
response to galanin in Cushing's disease 213 

PTHrP 
hypercalcaemia and tumour activity (Case of the 

Month) 695, (Commentary) 699 

Renal failure 
inhibin in boys 27 
G H levels after octreotide 337 

Rickets 
i.v. and oral Ca treatment 229 

Sertoli-Leydig cell tumour 
in-vivo detection of hormonal expression following hCG 

(Case report) 491 
SHBG 

and IGFBP-I response to OGTT in obese PCO and 
calorie restriction 363 

Sleeping sickness 
role of cytokines 455 

Tests 
errors in timing 97 
thyroid function and differences in p-t axis 101 

Testosterone 
model of circadian variation in men 163 
metabolism by beard and hair follicles 633 

Thalassaemia 
in children, response of erythroid progenitors to hGH 

and IGF- I 207 
h-p axis in patients developing amenorrhoea 287 

Thyroid 
size and levothyroxine or iodine in goitre 281 
dysfunction in hepatitis and IFN-a 657 

Thyroid growth stimulating Ig 
effect of levothyroxine and iodine in goitre 281 

Thyroid hormone 
status and ultrasonography in goitre 67 
sensitivity and phenotype 73 
tests and differences in p-t axis 101 
levels and effect of cytokines in sleeping sickness 455 

Thyroid microsomal antibodies 
TSH and serum lipids in women 275 

Thyrotoxicosis 
and cyanotic heart disease (Case report) 253 

Thyro t rop in receptor 
expression and prognosis of thyroid cancer 

(Commentary) 267, 269 
Thyroxine 

effect on thyroid growth stimulating Ig in goitre 281 
Transsexuals 

and PCOS in female-to-male (Letters) 702, 703 
TSH 

L H and PRL secretion in women after melatonin 185 
thyroid microsomal antibodies and serum lipids in 

women 275 
Turner's syndrome 

G H administration and G H levels in girls 77 
G H and FSH and IGF-I in girls 85 

Ultrasonography 
thyroid hormonal status and goitre 67 

Vitamin D 
tissue resistance 663 

Women 
obesity, hyperandrogenism and PCOS (Review) 1 
autoimmunity and premature ovarian failure 35 
FSH and GnSAF production 45 
hirsutism (Current therapy) 143 
17-hydroxyprogesterone response to buserelin in 

PCOS 151 
flutamide in hirsutism 157 
ovarian electrocauterization and endocrine changes 181 
melatonin and PRL, L H and TSH secretion 185 
thyroid microsomal antibodies, TSH and serum 

lipids 275 
h-p axis and amenorrhoea in thalassaemia 287 
cabergoline in hyperprolactinaemia 323 
insulin insensitivity and menstrual pattern in 

hyperandrogenism and PCO 351 
obese PCO; SHBG and IGFBP-1 response to 

OGGT 363 
Cushing's syndrome and metyrapone in pregnancy 

(Case report) 375 
lipoprotein and oestrogen replacement in surgical 

menopause 463 
pregnancy associated osteoporosis 487 
hyperinsulinaemia (Review) 623 
ovarian hypofunction, weight and G n R H 641 
post-menopausal osteoporosis and norethisterone 641 
effect of morphine and naloxone on oxytocin in 

pregnancy 671 


