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Exogenous leptin does not affect exocrine 
pancreatic secretion in conscious sheep*
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ABSTRACT

The experiment was performed on 10 Black Suffolk sheep of 59±8 kg BW. The animals were 
equipped with two catheters in common bile duct and one in duodenum and set of three bipolar 
electrodes sutured on the duodenum. In accordance to duodenal electromyography activity, effect of 
exogenous leptin on pancreatic juice secretion was studied. Administration of leptin (2-10 µg kg-1 

BW intravenously) did not affect the volume, protein, amylase and bicarbonates output in pancreatic 
juice. In conclusion, the results suggest, that in the doses used, leptin have no effect on pancreatic 
secretion.
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INTRODUCTION

Leptin is a 167 amino acids long, cytokine family hormone, secreted 
predominantly by white adipose tissue. It acts as a long term satiety signal by 
inhibition of neuropeptide Y (NPY) release from hypothalamus resulted in 
reduction of food intake and body mass (Schwartz et al., 2000). Bado et al. (1998) 
found, as the fi rst link between leptin and the GI tract, that leptin is produced 
in the fundic part of rat stomach mucosa. After a meal it is rapidly mobilized 
and released into local blood circulation. In the stomach, leptin interacts with 
autonomic nervous system to modify the sensor information that reaches the brain 
via vagal afferent fi bres, and can have modulatory effect on efferent pathways 
of vago-vagal refl ex. There are two types of leptin-sensitive vagal afferent fi bres 
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in the stomach: one is dependent on previous cholecystokinin (CCK) activation 
(Wang et. al., 1997). Leptin modifi es insulin release (Fehmann et al., 1997; 
Tanizawa et al., 1997). It was proposed that an adipo-insular axis exists in which 
leptin plays a negative feedback role transferring signals from adipose tissue to 
the endocrine pancreas.

Leptin administration decreased (Bilski et al., 2000; Matyjek et al., 2003) or 
increased (Guilmeau et al., 2002) pancreato-biliary secretion (PBJ) in anaesthetized 
rats. Harris et al. (1999) reported an CCK dependent increase of amylase release 
from cultured rat pancreas cancer line cells in vitro. However, there is lack of 
data about the infl uence of leptin on exocrine pancreatic secretion in ruminants in 
chronic experiments.

MATERIAL AND METHODS

Ten mature male Black Suffolk sheep (59±8 kg BW), were used. The animals 
were kept in metabolic cages at daylight conditions in a temperature-controlled room. 
The sheep were fed hay (200 g) and lucerne pellets (2% BW), once a day at 6 p.m. 
and free access to water. A duodenal cannulae and two catheters in the common bile 
duct, for separate collection of bile and pancreatic juice, were implanted. Secretions 
were returned to duodenum by peristaltic pump. Electrodes for electromyography 
(EMG) (Gacsalyi et al., 2000) was sutured on duodenum. Cables were connected 
to a bioelectric amplifi ers (Nihon-Kohden) recording system (BioAmp, MacLab 
system). Animals were equipped with indwelling catheters into external jugular 
vein. Pancreatic juice was collected in 10 min intervals from the beginning of phase 
III of migrating myolectrical complex (MMC). After bolus saline i.v. injection, 
control sampling, and EMG recording were performed for one MMC (1.5-3 h). Next 
mouse recombinant leptin (Alpha Diagnostic International, USA) was administered 
i.v in bolus injection in the late phase I of MMC at dose: 0.5 µg kg-1, 2 µg kg-1 and 
10 µg kg-1 BW. After that, sampling and recording were continued for another MMC 
cycle. In each sample, volume, protein (Lowry method), bicarbonates concentration 
(titration 0.01 N NaOH) and amylase activity (Bernfeld method) were estimated 
and calculated as outputs. Results were evaluated by Friedman ANOVA and Mann-
Whitney tests (Statistica 5.1 for Windows - Statsoft, Tulsa, USA) and expressed as 
means ± SE.

RESULTS
Leptin administration had no statistically signifi cant effect on all parameters 

of the exocrine pancreatic secretion recorded in accordance with EMG changes 
(Table 1). There was a tendency towards higher juice output in 10 µg kg-1 BW 
leptin treatment (P=0.07). Typically in sheep, the lowest volume of pancreatic 
juice was recorded during phase III of MMC.
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Table 1. Effect of exogenous leptin on pancreatic juice secretion in sheep (mean ± SE)

Parameter
Leptin dose, µg kg-1 BW i.v

control 0.5 2 10
Juice output, ml 10 min-1   3.41 ± 0.16   3.49 ± 0.19   3.80 ± 0.11  3.90 ± 0.31
Protein output, mg 10 min-1 142.7 ± 11.8 150.5 ± 10.5 146.5 ± 12.7 161.6 ± 7.1
Amylase activity, kU 10 min-1 16.1 ± 1.2 15.4 ± 1.2 18.5 ± 1.0   16.9 ± 0.6
Bicarbonates output, mEq 10 min-1   0.74 ± 0.14   0.81 ± 0.22   0.79 ± 0.16     0.85 ± 0.25

DISCUSSION

To our knowledge there is the fi rst communication concerning leptin action 
on the exocrine pancreatic secretion in sheep. We used leptin in physiological 
doses. The highest leptin dose 10 µg kg-1 BW exceeded 50 times normal sheep 
serum leptin level (i.e. 5 ng ml-1) (Ehrhardt et al., 2000). Leptin was administered 
always in the late phase I of MMC, because it is well known that action of the 
GI tract hormones depends on the motility (Zabielski et al., 1998). In the present 
study leptin has not affected the pancreatic juice secretion, however a tendency 
to increase the volume was observed. In general, it confi rms fi ndings of Matyjek 
et al. (2003), that leptin given at the same dose range had no effect on volume of 
PBJ in anaesthetized rats. However, in the same study administration of leptin 
led to decrease of protein output in PBJ but had no effect on amylase release 
from pancreatic acini in vitro. In contrast, in study of Guilmeau et al. (2002) 
exogenous leptin administration (30-100 nmol-1 kg BW) produced dose related 
increase of volume, protein and bicarbonates output in PBJ. In the same study 
it was shown that high doses of leptin can release CCK, and it is possible that 
leptin effect on PBJ was indirect. However, the smallest leptin dose 3 nmol kg-1 
BW used in the experiment, which corresponds to 20 µg kg-1, was not effective. 
Further studies are needed to elucidate effect of leptin on pancreatic secretion 
in ruminants. 

CONCLUSIONS

Exogenous leptin infused intravenously had no effect on the exocrine 
pancreatic secretion in conscious sheep in chronic experiment.
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