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Abstract. We have previously demonstrated that human African trypanosomiasis (sleeping sickness) at the stage 
of meningoencephalitis results in a major disruption of the circadian rhythmicity of sleep and wakefulness that is 
proportional to the severity of the disease. This paper examines the corresponding 24-hourly secretion in cortisol and 
prolactin and compares it with the hourly distribution of sleep composition in infected patients and healthy African 
subjects. The secretion of cortisol in humans follows a circadian rhythm relatively independent of the sleep-wake 
cycle, whereas that of prolactin exhibits fluctuations over the 24-hr day that are strongly related to the sleep-wake 
cycle. After the clinical classification of the patients according to the severity of the disease, hourly blood samples 
were taken over 24 hr via an indwelling catheter. Plasma cortisol and prolactin were analyzed by radioimmunoassay, 
and the variations in the hourly concentrations were analyzed for the presence of a potential 24-hr rhythm (circadian). 
All of the healthy African subjects showed significant circadian rhythms in both cortisol and prolactin secretion, 
similar to data on humans from temperate regions, and a sleep-related anamnestic afternoon peak of prolactin. Major 
disruptions in the circadian rhythms of plasma cortisol and prolactin were found in the three patients with the most 
severe illness, in contrast to the four who were less severely ill and the healthy controls. Thus, it appears that as the 
disease progresses in severity, major disruptions begin to occur in body circadian rhythms, not only in the sleep­
wake cycle as reported elsewhere, but also in cortisol and prolactin secretion, suggesting that sleeping sickness affects 
the circadian timing system. 

Human African trypanosomiasis, or sleeping sickness, is 
caused by the inoculation of Trypanosoma brucei gambiense 
by Glossina palpalis (tse-tse fly) in western and central Af­
rica. Patients suffering from this disease have been described 
in the past as sleeping during the day and restless at night. 1 

Although this is suggestive of a disturbance in the circadian 
organization of the sleep-wake cycle, the first 24-hr poly­
somnographic recording of a patient with sleeping sickness 
meningoencephalitis was made by Buguet and others in 
1989, who found a major disruption in the sleep-wake dis­
tribution rather than a hypersomnia.2 Alterations in sleep­
wake episodes were found to occur equally throughout the 
day and night, with the disappearance of the normal 24-hr 
distribution of sleep and wakefulness observed in healthy 
Africans.3 Subsequently, in a more extensive investigation 
of infected humans, a relationship between the intensity of 
sleep-wake disturbances and the stage of advancement of the 
disease was found.4 Thus, it would appear that sleeping sick­
ness at the stage of meningoencephalitis manifests itself as 
a significant disturbance in the circadian rhythm of sleep and 
wake episodes throughout the 24-hr day. Buguet and others 
postulated that this disruption in the 24-hr sleep-wake cycle 
in infected patients may be due to a disease-induced distur­
bance of the circadian timing system.4 

To further examine the extent of the circadian disruption 
in infected patients, we measured the 24-hr patterns of cor­
tisol and prolactin in the same patients as Buguet and oth­
ers.4 Normal cortisol secretion follows an endogenous cir­
cadian rhythm that is independent of shifts in the sleep-wake 
cycle, with the lowest concentrations occurring several hours 
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preceding and following sleep onset, followed by major se­
cretory episodes occurring during the latter half of a night's 
sleep and early morning.5• 6 Prolactin secretion is an example 
of a primarily sleep-related rhythm with large secretory ep­
isodes during normal nocturnal sleep.5• 7- 9 Twenty-four-hour 
patterns of cortisol and prolactin secretion were measured in 
sleeping sickness patients at various degrees of progression 
of the disease as well as in a control group of similar ethnic 
origin and from the same geographic area. The relationship 
of the circadian rhythmicity of these hormones to the distri­
bution of sleep over 24 hr and to the severity of the disease 
was then examined. 

POPULATION, MATERIALS, AND METHODS 

Patients and healthy subjects. Eight patients (five men 
and three women, 17-58 years of age) diagnosed as exhib­
iting the clinical features of sleeping sickness were selected 
by a medical surveillance team from two villages located in 
an endemic area near Daloa and subsequently examined at 
the Clinical Research Project on Trypanosomiasis at Daloa 
in Cote d'Ivoire. Informed consent to participate in the study 
was obtained from the patients, as well by agreement with 
the Ivorian authorities. Trypanosoma brucei gambiense was 
detected in the blood or a lymph gland puncture and in the 
cerebrospinal fluid of all study patients by a serologic im­
munofluorescence test. The patients were then examined by 
two neurologists and ranked according to the clinical and 
biological severity of their illness (Table 1).10 The principal 
clinical and laboratory criteria used to determine the severity 
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