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Two standardized 400 Kcal test meals, one rich in protein, the other in carbohy- 
drates, were given to 12 patients with bulimia, 4 patients with anorexia nervosa, 
and 10 age-matched healthy controls. Plasma norepinephrine increased in all 
groups after both test meals. While response was significantly reduced after both 
meals in both eating disorder groups, the effect was more pronounced in the ano- 
rectic patients. 

INTRODUCTION 

The activity of the peripheral sympathetic nervous system is decreased in 
patients with anorexia nervosa and bulimia (for review, see Pirke and Ploog, 
1986). Biochemical indications are: low concentrations of methoxy-hydroxy- 
phenyl-glycol (MHPG) in urine (Halmi et al., 1978; Abraham et al., 1981; Ger- 
ner & Gwirtsman, 1981) and decreased plasma concentrations of norepineph- 
rine and MHPG (Gross et al., 1979). The increase in norepinephrine 
concentrations after an orthostatic challenge was found to be reduced in pa- 
tients with anorexia nervosa (Pirke et al., 1985) and bulimia (Heufelder et al., 
1985). 
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This paper describes the effect of two test meals (carbohydrate-rich and pro- 
tein-rich) on norepinephrine in plasma of patients with bulimia or anorexia 
nervosa, and in that of healthy controls. 

MATERIALS A N D  METHODS 

There were 12 female patients with bulimia, 4 female patients with anorexia 
nervosa, and 10 normal, age-matched women who were studied. All subjects 
gave their informed written consent. Table 1 gives the data of all patients and 
subjects studied. Diagnosis was made according to the DSM-111 criteria (APA, 
1982). Seven bulimic patients reported more than two bingeing attacks per 
week, three binged daily, and two binged twice or more often daily. All bu- 
limic patients vomited after the binge attacks. Two of the anorectic patients 
were restricters and the other two were vomiters. Patients and controls partic- 
ipated in two test meal sessions, consuming one meal rich in carbohydrates 
and another rich in protein. 

After an overnight fast, patients were accommodated in a comfortable chair. 
An indwelling catheter ("Abbocath") was inserted into a forearm vein at 8.30 
a.m.. Blood samples (5 ml each) were collected at - 20 and - 10 minutes and 
immediately before the test meal began, and again 10, 20, 30, 40, 60 and 80 
minutes after the meal had ended. 

Each test meal was in pudding form (400 mL) and contained 400 Kcal. The 
protein-rich meal contained 57% protein, 17% carbohydrates, and 26% fat. The 
carbohydrate-rich meal contained 2% protein, 98% carbohydrates, and 0% fat. 

Blood collection, sample prepurification, and determination of norepineph- 
rine by HPLC were done according to Pirke et al. (1984) with the following 
minor alterations. The Waters 460 electrochemical detector was used. The mo- 
bile phase was a mixture of 0.1 M sodium acetate, 0.04 M citric acid, 0.06 M 
sodium hydroxide, 0.1 mM sodium EDTA, 3.0 mM heptane-sulfonic acid so- 
dium salt monohydrate, and 3% methanol. The precision was 9.2% at an av- 

weight (kg 
height2 (m2) 

and duration of disease in patients and Table 1. Age, body mass 

controls 

Body Mass Duration of 
Index (1) kg Disease 

m (Years) 
Age 

(years) 

Bulimia - 
X 

( n  = 12) SD 
Range 

Anorexia nervosa - 
X 

(n = 6) SD 
Range 

Controls - 
X 

(n = 10) SD 
Range 

22.3 
1.5 

19.8 
2.6 

17 - 23 
21.7 

1.95 

20 - 25 

19 - 25 

22.0 3.4 
1.6 2.9 

19.9 - 24.9 1.5 - 12.0 
14.1 4.0 
1.0 2.1 

12.9 - 15.3 2 - 11 
20.3 
0.9 0 

19.6 - 22.7 
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erage concentration of 217.3 pg/mL. The detection limit was 16.1 5 4.2 pg/mL 
(mean 2 SD, signal to noise radio > 2). Nonparametric statistics were used 
throughout. 

RESULTS 

Figure 1 presents the results. Both test meals elicited a rapid increase of 
norepinephrine in all patients and controls. Norepinephrine concentrations 
were lower in the anorexia nervosa group at all points in time. No overlap 
with the control group was observed. The area under the norepinephrine curve 
was calculated by summation of trapezoidal areas. The areas were significantly 
decreased ( p  > 0.01, Mann-Whitney U-tes) in anorectics when compared with 
controls. When the bulimic patients were compared with the control group, 
their norepinephrine values before and after the protein meal were signifi- 
cantly lower at -20 minutes ( p  < 0.02), 0 minutes ( p  < 0.05), +10 minutes (p 
< 0.02), +20 minutes ( p  < 0.02) and -1-30 minutes (p < 0.05). After the carbo- 
hydrate meal, the values were significantly decreased at +10 minutes ( p  < 
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Figure 1. 
(0) and in healthy age- and sex-matched controls. x and SEM are plotted. 
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0.05) and +20 minutes (p < 0.02). When the area under the response curve 
was compared by Mann-Whitney U-test, bulimics had significantly lower val- 
ues after the protein ( p  < 0.02), as well as after the carbohydrate meal (p < 
0.05). 

DISCUSS ION 

It is well known that feeding stimulates the peripheral sympathetic nervous 
system (Landsberg & Young, 1978). The increased norepinephrine secretion is 
responsible for the feeding-induced thermogenesis observed in experimental 
animals and man (for review, see Astrup 1986). 

Metabolic indices of starvation have been observed in anorexia nervosa (Pahl 
et al., 1985) and bulimia (Heufelder et al., 1985). While anorectic patients starve 
themselves more or less continuously, many bulimic patients diet intermit- 
tently. Lowering the activity of the sympathetic nervous system is one of the 
endocrine mechanisms responsible for the reduced basal energy consumption 
in dieting healthy subjects (Landsberg and Young, 1978 and 1982) and in ano- 
rectic and bulimic patients. The data reported here present further evidence of 
the reduced activity of the norepinephrine system and show significant im- 
pairment in eating disorders of meal-induced activation of the sympathetic ner- 
vous system. We may speculate that this represents a further mechanism for 
reducing energy expenditure in the constantly or intermittently dieting pa- 
tients. 
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