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SUMMARY

Recombinant chicken leptin was used to produce an antiserun in order to develop a specific and
- sensitive radioimmunocassay (RIA} for chicken leptin in plasma. Either murine or chickeh leptin as
tracer and competition curves were performed using recombinant chicken leptin. Variations in léptin
plasma levels in different chicken strains and various nutritional states were correlated with the -
physiological status. Plasma leplin conccntrations were regulated by the nutritional states with higher
levels in the fed state as compared (o the fasled state and being dependent upon the age. [ndeed, higher
leptin levels were found in 22 weck-old as compared (o 13 week-old layer chickens. [l was
demonstrated that (his RIA is also able to determine the circulating leptin levels in other avian species.
In conclusion the RIA developed in the present study is specific to the chicken and thus may be
considered as powerfu? ool lor investigating the physiological significance of leptin in birds.
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INTRODUCTION

Leptin has been described as a saticty factor produced exclusively by adipose tissue in rodent and in
manunals. Leplin is secreted into the bloodstream asa 16 kDDa protein and probably bind to binding
proteins and acls on hypothalamic leptin receptors which are most likely to be one of the key signal
transducers controlling appetite. Recently, chicken leptin has been cloned by our group (Taouis e/ o/,
1998) and confirmed by others (Ashwell e af,, 1999 and Sato ef o/, 2000). Chicken leptin is expressed
not orly in adipose tissue but alse in liver suggesting the key rolc of leptin in hepatic lipogenesis. We

have recently prepared recombinant chicken leptin and its C43 analog and have demonstrated its ~

inhibitory effect on food intake in two chicken lines (Raver ef «l, 1998 and Dridi e/ @/, 2000),
indicating that the effect of leptin in reducing food intake is similar to that described in mammals.
Therefore, the estimation of plasma leptin levels is an important tool for undersianding the
physiological role-of this hormene in the chicken. Here, we report the first homologous RIA for chicken
leptin. We have evaluated this-assay for accuracy, precisien, sensitivily and lincarity by comparison
with the multispecies leptin RIA kit (LINCO Inc) and also by using radio-labeled murine leptin as
tracer.

MATERIALS AND METHODS

I- Production ofﬁecombiﬂanr chicken leptin
Recombinant chicken leptin was preparcd as described previously (Raver ef al,, 1998).

2- Immunization and preparation of antiserum

One mg recombinant chicken leptin was dissotved in PBS with Frcund’s complete adjuvant (Slgma,
France)(1:1). Four rabbits were injected intradermally at several locations with this mixture (100 p).
Three weeks later the injection was repeated in the same conditions except thal Freund's complete
adjuvant was replaced by Freund's incomplete adjuvant. The same treatment was continued al one aud
two weeks later, Serum was tested L0 days following the last injection.

3- Todination of chicken leptin

Five ug of chicken leptin was radio-iodinated by the clloramine T method (Sugawara et al., 1984).
Briefly, leptin (5 pg/i0 wl)-was diluted with 50 pl of 0.5 M sodium phosphate buffer pH7.4 ina 1,5 ml
polypropyleie conical tube. 300 uCi of'¥[ and 10 pl of chioramine T'(3 mg/iml) were introduced and
the reaction was allowed -to proceed for 20 §-then ‘stopped -by th¢ addition of 750 wl of sodium
metabisulfite (24mg/ml) followed by 200 pl of sodium lodide (2 mg/ml). The contents of the tube were
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transferred to & Sephadex G25 PD-10 coluinn previously equilibrated with 25 ml of incubation bufler.
Fractiens were normally collected and 10 wd samnples counted on 4 gainma counter allowing the peak of
tabel and the peak of free iodine to be defined. ' : .

4+ Radioimmunoussay (RIA)
RIA was perforined as described previously (Dridi et af., 2000).

3- Specificity of chicken leptin RIA : )

To determine the cross-reaction of the chicken leptin RIA, the radio-immunoassay was performed as
described previously except that '*'f chicken leptin binding was displaced by increasing concentrations
of chicken leptin, luman 1GF- -1, uman GH or porcine insulin . :

G- Administration of recombinant chiclen leptin - : C

To validate the developed RIA, changes in circulating leptin levels in five week-old 1SA brown
cockerels (600g) that have received single intraperitoneal infection of 1 mg leptin/kg (n = 4) were
measured. The conlrol group received a Placebo. Plasma was collecied before and two hours after leptin
or placebo treatment. .

7- Effect of nutritional or physiological states and age on plasma leptin level )

Several chicken lines and various avian species at different nutritional and physiclogical states were
used, To delermine the effect of age, broiler breeder liens were grown in standard conditions with free
4ccess 1o waler and balanced diet. Breeder hens were divided inio three groups that wefe sacrificed at
differend ages: 15, 18 and 22 (age of the first egg) weeks old . plasma were collected and stored at —
20°C until use. : B

8- Statistics
Results are expressed as means + SEM and statistical comparisons were performed using student’s t
test, For RIA curve analysis Graph pad Software (version 2. 9-1-93) was used.

RESULTS

1- Comparison of typical standard curves

The standard competilion curves for chicken leptin: RIA uging iodinated recoibinant chicken or
murine leptin (as tracer), specific anti-chicken leptin antibodies and increasing coucentrations of cold
recombinant chicken leplin were determined, The chicken specific RIA curve with {he mullispecies
leptin RIA kit (Linco inc) were compared (Figl). The ICs, values, defined as the concentration of
unlabeled leptin  able to inhibit 50% of specific binding to the leptin antibodies, varied between 8 to 20
ng/ml for the three assays. The specific binding in the three assays varied from 30 to 55%. 5
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Fig 1. Comparison of typical standard curves

2- Effect of chicken leptin administration on plasata Jeptin levels ' C
The serial dilution curve from plasma of treated cockerels was paraltel to ihe standard curve and the
concentrations were correlated with the dilution factors (d1 = 83; d1/2 =36 and d1/4 = 19 ng/ml), The
plasma feptin levels were significantly increased (about 23 fold) in cockerels two hours affer
administiation of recombinant chicken leptin (Fi g 2). . :
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Fig 2. Effect of chicken leptin administration on plasm

3- Specificity of chicken leptin RIA
Increasing concentrations of hGH, hIGF
leptin binding to chicken leptin antibodies.
chicken leptin RIA.
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Fig 3. Specificity of chicken leptin RIA

4- Effect of age on plasma Jeptin levels
. Fig. 4 shows that leptin plasma leve
weeks) as compared to 15 and 18 week-old hens.
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Fig 4. Effect of age on plasma leptin levels in broiler brecder hens

a leptin levels in cockerels
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-1 and porcine insulin were used to displace 1251-chicken
Fig 3 shows that these hormones did not crossreact with

Insulin

hGH
ISF-1
Leaptin

15 are higher in broiler breeder hens at the age of first egg (22
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5- Plasma leptin levels in other avian species. ] :
The developed RIA is able to determine the concentration of circulating leptin in different avian
species. Table 1 shows that leptin is influenced by physiological and/or nutritional states and acts as an
“adipostat” signal: decreasing with fasting and increasing with feeding,

“Tahble 1. Concentrations of circulating leptin in different avian species

Avian species Status Leptin (ng/ml) n P
Chicken Fasted 2.78+£0.11 4 <0.01
) Fed 3.36 20,09 - 4

Duck Feed restricted 2.50+0.09 12 <0.0001
Force fed 3514011 12

Turkey Broody 340 Pool
Laying 4.94 . __pool

Pheasant Broody 2.72 Pool
Laying 3.68 peol
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