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Abstract OBJECTIVE: It has been reported that the peptides such as orexins, neuropeptide 
Y (NPY) and leptin may play an important role in the regulation of appetite and 
energy metabolism. The interaction between leptin, orexins and NPY, as well as 
between peptides and insulin and cortisol in the different nutritional states have 
been investigated in animals. However, at present this relationship is poorly 
understood in humans.
RESEARCH METHODS: Material consisted of 36 obese women and 16 lean women. 
Plasma orexin A, orexin B, neuropeptide Y (NPY), leptin, insulin concentrations 
were measured with RIA methods. 
RESULTS: Plasma orexin A concentrations were significantly lower in obese 
women as compared with control group. Plasma orexin A was significantly lower 
in severe obesity (BMI > 40 kg/m2 ) than that in moderate obesity (BMI < 40 
kg/m2 ) Plasma orexin B concentrations did not change. However, plasma NPY, 
leptin and insulin levels were markedly higher in obese women, especially in 
severe obesity.
CONCLUSIONS: Our results confirmed the thesis that orexin A, NPY, leptin play an 
important role in the regulation of energy metabolism in humans. In obesity the 
activity of these peptides is disturbed. 

Introduction

It has been reported that the peptides such as 
orexins, neuropeptide Y (NPY) and leptin play an 
important role in the regulation of appetite and 
energy metabolism [1, 2, 3].

Orexin A and orexin B stimulate appetite and 
food intake in rats. Orexines and orexin receptors 
were discovered in the central nervous system espe-
cially in hypothalamus as well as in the enteric ner-
vous system, the pancreas and the gut [3, 4]. 

Orexin A, a 33-amino acid peptide has a more 
potent and prolonged effect on appetite as com-
pared with orexin B, a 28 amino acid peptide [3].

Dalal et al. [5] and Arihara et al. [6] showed 
for the first time that orexin A can be detected in 
human plasma. Animal experiments showed that 
orexin A crosses the blood-brain barrier [7]. 

Since orexin A rapidly crosses the blood-brain 
barrier and reaches brain tissue, a peripheral in-
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crease in orexin A might, at least in part, also 
contribute to appetite control and to energy 
expenditure in humans [7].  The interaction 
between the peptides leptin, orexins and NPY 
as well as between peptides and insulin and 
cortisol in the different nutritional states have 
been investigated in animals [1, 8, 9, 10, 11]. 

However, at present this relationship is 
poorly understood in humans. 

The aim of this study was to evaluate 
plasma orexin A and B concentrations and 
their relationships with leptin, NPY and insu-
lin in obese patients.

Material and methods

Material consisted of 36 obese women: 28 
women, aged 21–57 years mean – 35 years. 
Their BMI ranged 30–40 kg/m2, mean 34,8 
kg/m2, WHR < 0,8, 8 obese women aged 
21–44 years, mean 34 years with BMI over 40 
kg/m2, mean – 44,3 kg/m2, WHR < 0,8. The 
control group consisted of 16 lean women 
aged 25–60 years, mean 38 years, with BMI 
21–25 kg/m2, mean 23 kg/m2. 

The diagnosis of simple obesity was estab-
lished after exclusion of other hormonal dis-
eases. Plasma orexin A, B were measured with 
RIA methods using commercial kits from 
Peninsula. Plasma leptin, NPY and insulin 
were measured using commercial kits (Linco, 
Peninsula, Świerk, respectively). 

Results

Plasma orexin A concentrations in the 
obese women as compared with the lean 
women were presented in Figure 1. Plasma 
NPY, leptin concentrations and insulin were 
demonstrated in Figures 2, 3 and 4.

Mean plasma orexin A concentration was 
significantly lower in the obese women with 
BMI 30–40 kg/m2 and BMI > 40 kg/m2 as 
compared with the control group (p < 0,001, 
p < 0,001), respectively). Plasma orexin A 
level was significantly lower in severe obesity 
(BMI > 40 kg/m2 than that in moderate obe-
sity (BMI 30–40 kg/m2 ) (p <0.05). 

We did not observe any changes in plasma 
orexin B (data not shown).

Plasma leptin concentrations were sig-
nificantly higher in moderate and severe 
obesity as compared with the control group 
(p <0.001), p <0.001, respectively). Plasma 
leptin level in the obese women with BMI 
over 40 kg/m2 was significantly higher as 
compared with the group of the obese women 
with BMI 30–40 kg/m2 (p <0.01).

Plasma NPY concentrations were markedly 
increased in the obese women both with BMI 
30–40 kg/m2 and BMI > 40 kg/m2 comparing 
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them with the control group (p <0.001, p <0.001), respectively. 
In the obese women with BMI > 40 kg/m2 plasma NPY was sig-
nificantly higher than that in the obese women with BMI 30–40 
kg/m2. Similarly, plasma insulin concentrations were enhanced in 
two groups of obese women (p <0.001, p <0.001) and the highest 
level of insulin was observed in severe obesity. 

Discussion

Our results are in agreement with the studies of Adam et al. 
[4]. The authors showed that orexin A levels correlated negatively 
with plasma leptin concentrations. They observed that in obese 
patients orexin A levels were significantly lower and leptin levels 
were significantly higher than that in the control group. 

Adam et al. [4] have suggested that orexin A acted also in the 
peripheral manner and it might be involved in the regulation of 
human energy metabolism. 

Komaki et al. [12] investigated plasma leptin, NPY and orexin 
concentrations in association with nutritional and metabolic 
parameters in humans.

They have demonstrated that plasma orexin-A concentration 
was significantly increased during fasting as compared with the 
prefasting value and returned to the basal value after refeeding. 

Orexin A
pg/ml

Leptin
ng/ml
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However, plasma leptin was significantly decreased during fasting 
and negatively correlated with orexin-A. 

The observed changes in plasma orexin A in obese patients and 
during fasting [4, 12] may indicate that orexin is a strong regulator 
of food intake [3]. 

Komaki et al. [12] found only a slight decrease of NPY lev-
els but they were not significantly different to prefasting values, 
although animal studies during fasting found an increase in the 
hypothalamic NPY mRNA. Matsumura et al. [13] demonstrated 
that orexin-A concentrations significantly correlated with BMI 
and fat mass values in normal subjects. They observed the higher 
levels of orexin A in the group of patients aged more than 60 years 
and they suggested that orexin A could be involved in aging in 
healthy population [14].

We have published previously that plasma leptin and plasma 
NPY concentrations were significantly higher in the obese patients 
and strongly correlated with BMI [15]. We demonstrated that the 
neuroendocrine disturbances in obesity and in anorexia nervosa 
are opposite [16]. We have suggested that an abnormal activity 
of neuropeptides may lead to disturbed control of appetite and 
hormonal dysregulation in eating disorders [16]. 

Our present results demonstrate a decrease in plasma orexin 
A in the obese patients and the negative correlation with BMI. 

However, plasma NPY, leptin and insulin 
markedly increased in the obese women. 

Our results and results of other authors 
may suggest that there is direct effect of cir-
culating orexin A on the peripheral gut tissue 
[17]. 

On the other hand, since orexin-A rap-
idly crosses the blood-brain barrier [7], 
it might, at least in part, also contribute to 
appetite control and to energy expenditure 
in humans.

Conclusion

The decrease of plasma orexin A in asso-
ciation with the increase of plasma leptin 
and NPY, and insulin in the obese subjects 
confirmed the thesis that these peptides play 
an important role in the regulation of energy 
metabolism in humans and the activity of 
these peptides is disturbed in obesity. 

Acknowledgement
This work was supported by grant 501-2-2-
25-80/01

  REFERENCES

 1 Flier J.S. What’s in a name? In search of leptin’s 
physiologic role. J Clin Endocrinol. Metab 1998; 
83:1407–1413.

 2 Criscione L, Rigollier P, Batzel – Hartmannc, Rueger 
H, Stricker – Krongrad A, Wyss P. et al. Food intake 
in free–feeding and energy–deprived lean rats is 
mediated by the neuropeptide Y5 receptor. J Clin 
Invest 1998; 102:2136–2145. 

 3 Sakurai T, Amemiya A, Ishil M, Matsuzaki I, Chemelli 
R.M, Tanaka H et al. Orexins and orexin receptors: a 
family of hypothalamic neuropeptides and G pro-
tein–coupled receptors that regulate feeding be-
haviour. Cell 1998; 92:573–585.

 4 Adam J.A, Meuheere PPCA, Van Dielen FMH, Soeters 
PB, Baurman WA and Greve JWM. Decreased plasma 
orexin – A levels in obese individuals. Intern J Ob 
2002; 26:274–276.

 5 Dalal MA, Schuld MD, Haack M, Uhr M, Geisler P, 
Eisensehr I, Noachtars, Pollmacher T. Normal plasma 
levels orexin A (hypocretin –1) in narcoleptic pa-
tients. Neurology 2001; 56:1749–1751.

 6 Arihara Z, Tokahashi K, Murakami O, Totsume K, 
Sone M, Saton IS, Mouri T. Immunoreactive orexin 
– A in human plasma. Peptides 2001; 22:139–142.

 7 Kastin AJ, Akerstrom V. Orexin A but not orexin B 
rapidly enters brain from blood by simple diffusion. 
J. Pharmacol. Ex Ther 1999; 289:219–223. 

 8 Horvath TL, Diano S, van den Pol AN. Synap-
tic interaction between hypocretin (orexin) and 
neuropeptide Y cells in the rodent and promate 
hypothalamus a novel circuit implicated in meta-
bolic and endocrine regulations. J Neurosci 1999; 
19:1072–1087.

 9  Mercer JG, Hoggard N, Williams LM, Lawrence CB, 
Hannah LD, Morgan P, et al. Coexpression of leptin 
receptor and preproneuropeptide Y mRNA in arcu-
ate nucleus of mouse hypothalamus. J. Neuroendo-
crinol 1996; 8:733–735.

Insulin
µU/ml

NPY
pg/ml



296 Neuroendocrinology Letters No.4 August Vol.26, 2005 Copyright © Neuroendocrinology Letters ISSN 0172–780X   www.nel.edu

 10 Lopez M, Seoane L, Garcia MC, Lago F, Casanueva FF, Senaris 
R, et al. Leptin regulation of preproorexin and orexin receptor 
mRNA concentrations in the hypothalamus. Biochem Biophys 
Res Comm 2000; 269:41–45. 

 11 Remesar X, Rafecas I, Fernandez Lopez JA, Alemany M. Is leptin 
and insulin counter regulatory hormone. FEBS Letters 1997; 
402:9–11.

 12 Komaki G, Matsumoto Y, Nishikata H, Kawaki K, Nozaki T, Taki M, 
Sogava H, Kuboch. Orexin and leptin change inversely in fasting 
non obese subjects. Eur J Endocrinol 2001; 144:654–651.

 13 Matsumura T, Nakayama M, Satoh H, Naito A, Kamahara K, 
Sekizawa K. Plasma orexin A levels and body composition in 
COPD. Chest 2003; 123:1060–1065.

 14 Matsumura T, Nakayama M, Nomura A, Naito A, Kamahara K, Ka-
dono K, Inoue M, Homme T, Sekizawa K. Age–related changes 
in plasma orexin A concentrations. Exp Gerontology 2002; 37: 
1127–1130. 

 15 Baranowska B, Wasilewska-Dziubińska E., Radzikowska M, 
Płonowski A, Roguski K. Neuropeptide Y, galanin and leptin re-
lease in obese women and in women with anorexia nervosa. 
Meta bolism 1997; 46, 12:1384–1389.

 16 Baranowska B, Wolińska-Witort E, Wasilewska-Dziubińska E, 
Roguski K, Martyńska L, Chmmielowska M. The role of neuro-
peptides in the disturbed control of appetite and hormone se-
cretion in eating disorders. Neuroendocrinol Lett 2003; 24:431–
434.

 17 Kirschgessuer AL., Liu M. Orexin synthesis and response in the 
gut. Neuron 1999, 24:941–951. 

B. Baranowska, E. Wolińska-Witort, M. Martyńska, M. Chmielowska, A. Baranowska-Bik


