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Leptin has emerged as the major lipostat, regulating adiposity
by affecting feeding behavior and thermogenesis. Leptin lev-
els in normal-weight Western humans and in captive rodents
are 5-15 ng/ml. But evidence suggests that these levels are
abnormally high and that leptin may have evolved as a more
general metabolic signal, with its most robust effects at lower
levels. If this is true, then wild, healthy animal populations
should have lower levels of leptin than captive populations
and Western Man. We examined leptin levels in wild, East
African populations of baboons (Papio anubis, P. hamadryas,

and anubis/hamadryas hybrids). Serum leptin levels averaged
less than 1 ng/ml, and no differences occurred in leptin levels
among the species. In wild baboons, serum leptin levels were
highest in the youngest baboons, with a trend toward an in-
verse relation between dental age and serum leptin levels. In
comparison, captive baboons had levels about three times
higher than wild baboons, with a clear inverse relation be-
tween age and leptin levels. These results support the view
that leptin evolved to be effective at low levels. (J Clin Endo-
crinol Metab 86: 4315-4320, 2001)

LEPTIN IS A 16-kDa protein synthesized by fat and re-
leased into the blood (1). Leptin crosses the blood-brain
barrier and acts within the central nervous system to regulate
body adiposity by decreasing feeding (2-5). Obesity occurs
when leptin synthesis, transport, or receptor binding is im-
paired (2,4, 6,7). As such, leptin has been viewed as a lipostat
and shows promise as an antiobesity therapeutic.

Several theories have been advanced as to the main role of
leptin. Originally, leptin was considered part of a lipostat,
informing the brain of the amount of adipose tissue present.
It has been suggested that the primary purpose of leptin is
not to signal to the brain when an animal is becoming obese
(8). Instead, leptin levels would signal to the brain when
nutritional reserves were adequate to support expenditure of
energy on activities such as initiation of puberty and repro-
duction. Consistent with this idea, leptin reverses many of
the effects of starvation, including anovulation, the decreases
in levels of thyroid and glucocorticoid hormones (9, 10), and
impairment of immune function (6, 11). An extension of this
idea would suggest that leptin evolved as a more general
metabolic signal, relaying to the brain when energy stores are
adequate to direct resources to activities other than seeking
food. If this is true, then leptin should be most effective at
lower concentrations and less so at higher levels. Supporting
this is the observation that leptin, at low levels and through
direct actions on the brain, affects onset of puberty, repro-
ductive behavior, thermogenesis, neuroendocrine functions,

Abbreviations (categories, based on dentition): D1, Milk teeth only;
D2, at least one M1 but no M2 visible; D3, at least one M2 but no M3
visible; D4, at least one M3 erupting but dentition incomplete; D5, all
molars fully erupted.

bone mass, and brain maturation (12-20). Additionally, the
transporter for leptin at the blood-brain barrier is partially
saturated, even at serum leptin levels below 1 ng/ml (21, 22).

The above observations, and ideas about what constitute
normal serum leptin levels, have come from Western human
populations and from domestic or laboratory animal popu-
lations. Leptin levels and functions have not been studied in
wild populations and might be considerably different. Here,
we compare serum leptin levels in wild, East African pop-
ulations of baboons to those of captive baboons.

Materials and Methods
Collection of wild baboon data

Animals throughout these studies were treated humanely and in
accordance with NIH guidelines. Baboons were captured from popu-
lations living in the Awash National Park (230 km east of Addis Ababa,
Ethiopia) in the rainy seasons of June-July 1995 and July 1997, and a
subsample of 71 animals was evaluated for serum leptin. Baboons were
lured into traps, early in the morning, with corn used as a bait. When
all the cages were full, baboons were sedated with im ketamine hydro-
chloride at a dose of 7.5-10 mg/kg BW. The time between capture and
processing was between 2 and 3 h. The trapping was part of ongoing
studies of the anubis-hamadryas baboon hybrid zone, which have mon-
itored the Awash baboon population since the early 1970s. Droughts
occur about once per decade, but these seasons had typical rainfall and
ample forage, and the animals appeared to be healthy. The subsample
represented a range of ages and was drawn from both taxa and from the
hybrid population (23-25). The sample comprised 12 anubis, 13 hybrids,
and 46 hadmadryas. All but 5 baboons were male.

The captured and tranquilized baboons were sexed and weighed.
Blood was drawn from the femoral vein and stored under cool condi-
tions (about 70 F), for 4-12 h, until centrifugation. The serum was
immediately frozen in liquid nitrogen, returned to the lab on dry ice,
then stored at —70 C until assay. Baboons were grouped into one of five
age categories, based on dentition, as follows: D1, milk teeth only; D2,
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