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ABSTRACT

Background: Although leptin and its principal mediators, neuropeptide Y (NPY) and ¢-melanocyte
stimulating hormone (MSH) are postulated to play a pivotal role in the energy balance in
experimental animals, the physiologic roles of leptin and its molecular targets are not fully identified
in cases of human obesity.

Methods: The subjects consisted of 16 obese women (mean BMI 35.6 kg/m’) before and after
weight loss that was induced by a 2 week-very low caloric diet (800 kcal/day) and 14 normal weight
women (who had a mean BMI of 20.4 kg/mz). We evaluated the plasma and cerebrospinal fluid
(CSF) leptin, NPY and a-MSH levels and their relationship in normal weight and obese women.
Additionally, changes of these peptides during a negative energy balance (800 kcal/day) were
assessed in causes of human obesity.

Results: Obese subjects exhibited a 6.3-fold higher plasma leptin level (21.9+1.2 vs 3.5+0.4
ng/mL, p<0.05) and a 2.8-fold higher CSF leptin level (0.290.02 vs 0.102-0.01 ng/mL, p<0.05)
compared to control subjects. The CSF/plasma leptin ratio in normal weight subjects was 2.3-fold
higher than that in obese subjects. After a weight loss in obese subjects, the plasma leptin level
decreased by 40% and the CSF level decreased by 51%. The CSF/plasma leptin ratio was slightly lower
than the baseline level. There was a positive linear correlation between CSF and plasma leptin level

at the baseline in obese subjects (r= 0.74, p<0.05) and a positive logarithmic correlation in normal
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weight subjects and in obese subjects after a weight loss (r= 0.66, p<0.05). The BMI negatively

correlated with the CSF/plasma leptin ratio (r=-0.86, p<0.05) in any subjects. Neither the baseline

plasma levels nor the baseline CSF levels of NPY were different between the normal weight subjects

and obese subjects. After a weight loss the CSF NPY level decreased significantly compared to the

baseline values in obese subjects. The a-MSH levels in plasma and CSF did not differ significantly

from controls in obese subjects at the baseline or after a weight loss. The baseline CSF leptin level
neither correlated with the baseline CSF NPY level nor the baseline CSF a-MSH level.

Conclusion: These results demonstrated that the efficiency of leptin delivery to the CNS is reduced

in human obesity and that the CNS leptin uptake involves the combination of saturable and

unsaturable mechanisms. A marked reduction in the CSF leptin levels compared to the plasma level

after a weight loss in obese subjects can be a potent stimulus for the body to regain weight. In

contrast to the results that were observed in experimental animals, the CSF NPY and o-MSH did

not differ from the controls in human obesity and there was no significant correlation between the

CSF leptin and CSF of these neuropeptides. This could have resulted from leptin resistance in cases

of human obesity although the mechanisms for this resistance remain to be determined (J Kor Soc

Endocrinol 16:199-209, 2001).

Key Words: CSF, Leptin, NPY, a-MSH, Human, Obesity

ME

YL ]E ob) FAel ols) AAEE 167709
ohuliit e AR F2 APATANA Ao 2l
Hr[1], 8% A P> Juke Fastel FH4
BAGN A2 AR Aol g -84
7h EAlete] WRle] AYSA 48 7hast oA &
we] Z7b7} Qofurh3). wIsk faiae] wolo] o3}
%=lo] 2% objob miced] o] AL HH A
W2 Fse Hg 9 Bk ofe] Ak Agtel @
FETH3 4. Lk TjRe) mR Algelie 8%
W 7k Z7hE0] Qo] Alge] MRS e R
Aol glrka el ATHs]. WY Aol it
T 744 7)ol ANE e} gteh Ae Bake] A
FolA ARE Aol 1 A TR AgET
Aol o7} ks Holek o] Fhde By AF
o Hlal wERlol 8% WD Fwel v ¥
o W FEe] w7k @A aso} Yrke A7
stel Jsh A4} o6l ThE Ao zE WY

|A7 R W APJsHRolAe] AellE A
Z43) B 4 QAATHT]. HZ APSsHelA slde] Ahe-
o] ZA=ze} olell sk A EAFEC] o] gtk 1
= neuropeptide-Y (°]3} NPY)E= HEl AlE Ago]
F8g mM7RIAE dex Frhs]. L AP
o] oAl NPY mRNA TS 23 oAste
NPY 9] &gt A8E532-8-5 A8 ~10]. 12
1} NPY-knockout mice= B9+ 3}A] ¢Far mdlh el
FoJA] AAAAQ vg-g Ho[11] F=d| dig b2
A7 EA gl AIAIEAE NPY ol th-g-5+= 3
Elo] 22 melanocortin-4 receptor (©]3}F MC4R) 9]
=itk  Proopiomelanocortin (POMC)ollA] 2]
= a-melanocyte stimulating hormone (©]3} a-MSH)
7} MC4R || Z3shd f'le] 259l 2894 28-S
VERATH12L. Al 37432l POMC AlEM 2=
e H8AE 7Aoo 'le] 2-8-31H POMC
mRNAWE o] Z71EtH13]. whebs] ugtella A=)
7t 2 {E =] ks T34 POMC
HHS F7HA A= o-MSHO| #HISVHE fresiy

- 200 -



— 9 9 891 : Hnol A AT} HH 2 EF Neuropeptide-Y, o-Melanocyte Stimulating Hormone} Leptin =0l oA 93 —

Table 1. Characteristics of All Subjects and Those of Obese Subjects After Weight Loss

Controls Obese
Before After
Body mass index (kg/m®) 20.4+0.6 35.6+1.3% 33.6+1.2F
Total body fat (%) 229+1.7 49.3+1.2% 46.4+1.8T
Total body fat (kg) 15.5+33 44.6 +2.9% 404+2.77T
Lean body mass (kg) 39.9+29 41.8+1.4 40.3+1.4

*p<0.05 normal weight controls vs. obese subjects at baseline.
Tp<0.05 before vs. after treatment in obese subjects. Values are means +SEM
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Fig. 1. Compared to controls, obese subjects had significantly higher leptin levels in plasma
(p<0.05; A) and in CSF (p<0.05; B) whereas they have significantly lower CSF/plasma
leptin ratios (p<0.05; C). After weight loss in obese subjects, leptin levels were
significantly decreased (p<0.05) and the CSF/plasma leptin ratio was slightly lower
compared to the baseline. Values are means SEM. *p<0.05 normal weight controls vs.
obese subjects at baseline. Tp<0.05 before vs. after treatment in obese subjects.
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Fig. 2. There was a positive linear correlation between CSF and plasma leptin level at

baseline in obese subjects (r= 0.74, p<0.05) and a positive logarithmic correlation

in normal weight subjects and in obese subjects after weight loss (r= 0.66, p<0.05).
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Fig. 3.

The BMI was negatively correlated with the CSF/plasma leptin ratio (r=-0.86,

p<0.05) in all subjects.
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Fig. 4. Neither the baseline plasma levels nor the baseline CSF levels of NPY were different

between normal weight subjects and obese subjects (A). After weight loss in obese

subjects, CSF NPY level decreased significantly compared to baseline values (A). The a
-MSH levels in plasma and CSF did not differ significantly from controls in obese

subjects at baseline states or after weight loss (B). +p<0.05 before vs. after treatment in

obese subjects.
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