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Immunohistochemical Characterization of Frog Rana ridibunda Chromaffin cells Using a Monoclonal Antibody Against Dopamine
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Abstract

 The adrenal gland of amphibians is composed of a mixed population of adrenochromaffin and corticosteroid-secreting cells.

To localize chromaffin cells, previous immunohistochemical studies conducted on adrenal gland have used antisera against the enzymes implicated in the biosynthesis of cathecolamines such as anti-tyrosine hydroxylase, anti-phenylethanolamine-N-metyltransferase, or dopamine-B-hydroxylase.

In the present study, we demonstrate by immunofluorescence procedure the localization of frog adrenal chromaffin cells using a monoclonal antibody directed against dopamine substance . In addition, our immunohistochemical study confirms the co- localization of dopamine and adrenaline in adrenal chromaffin cells.
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Introduction

In the amphibian adrenal gland, chromaffin cells are scattered among the cords of 

adrenocortical cells. The chromaffin cells are composed of two types of cells : 

adrenaline and noradrenaline-producing cells ( Kojima et al 1977, Kuramoto 1987 ).

These cells produce also a variety of bioactive substances such as enkephalins 

( Leboulenger et al 1983 ), serotonin ( Delarue et al 1988 ), vasoactive intestinal 

peptide and vasotocin ( Delarue et al 1988, Larcher et al 1989 ), neurotensin ( Sicard et al 2000 ), adrenomedullin ( Kapas et al 2002 ) and others peptide or neurotransmitters ( Delarue et al 2001 ).

Biological effects for the most of these substances were found on corticosteroid secretion ( for rev see Delarue et al 2001 ). Dopamine is also produced by chromaffin cells of amphibians and mammals ( Leboulenger et al 1993, Khalil et al 1987 ) . We have previously shown that , in amphibian , dopamine and others catecholamines exert a direct inhibitory action on corticosterone and aldosterone secretion from adrenocortical cells ( Morra et al 1989, 1990, 1992 ). However, the characterization of chromaffin cells was achieved in amphibian and mammals adrenal tissue using antisera against enzymes of biosynthesis of dopamine or adrenaline , notamly tyrosin hydroxylase ( TH ) , dopamine-β- hydroxylase , and phenylethanolamine-N-methyl transferase ( PNMT ) (Kuramoto 1987 , Leboulenger et al 1993 , Berod et al 1982 , Kitahama et al 1985 ) . The purpose of the present study was to characterize frog adrenal chromaffin cells directly using a monoclonal antibody against the substance of neurotransmitter,  dopamine ,by immunofluorescence procedure.

Materials and Methods

The dopamine monoclonal antibody and all others antibodies were obtained from Nordic Immunological Laboratories ( Tilberg, Holland ) or from VWR International ( UK ).
Immunohistochemical procedure:

Frog (40-50gr of weight) were purchased from a commercial resource and conserved

at 4◦C in cold room supplied with water circulation for at least 3 days befor used. Then, frogs were anesthetized by immersion in 0.1% MS222 for 15 min and immediately perfused via the aortic bulb, first with 30 ml of 0.1 M phosphate buffer solution (PBS, PH 7.4 ) containing 0.025 xylocaine, then with 50 ml of 4% paraformaldehyde in PBS supplemented with sodium metaperiod as previously described ( Leboulenger et al 1993 ). The whole kidneys with the attached adrenal glands were quickly removed  

and immersed in the same fixative solution for 2 h. The tissues were rinsed overnight in PBS  containing 15% sucrose and then transferred into a  30% sucrose solution for at least 24 hours. Kidneys pieces were placed in an embedding medium ( O.C.T. tissue, Teck; Reichert-Jung S.A. Wien, Austria) and frozen onto an electric fast- cooling sample carrier. Sections were cut at 8µm on a cryostat ( Frigocut 2700 ; Reichert Jung), taken on glass lames and processed for indirect immunofluorescence. Briefly, six tissue sections were incubated overnight at 4◦C in a humid atmosphere with an antibody directed against dopamine diluted 1/300 in PBS containing 1%BSA and 0.3% triton X-100, or with anti-phenyl-N-methyl transferase diluted 1/300 in the same method. The sections were rinsed in four baths of PBS and incubated for 90 min at room temperature with Fluorescein-isothiocyanate-conjugated goat antirabbit y- globulins ( GAR-FITC ) at the working dilution 1/60. GAR/FITC was obtained from Nordic Immunological Laboratories ( Tilberg, Holland ). Finally, the sections were rinsed in PBS, mounted in PBS-glycerol (1/1 ), coverslipped, and examined on a Leitz Orthoplan fluorescence microscope. The number of experiences was repeated at least four times for every antibody incubation with tissues sections .

To study the specificity of the immunoreaction, the following controls were performed : 1)- substitution of the dopamine antibody and anti-PNMT with PBS, and 2)- incubation of tissue sections with nonimmune rabbit serum instead of the dopamine antibodies

Results

Immunofluorescence labeling of frog adrenal sections with a monoclonal antibody directed against dopamine neurotransmitter revealed that a major of chromaffin cells were immunoreactive for dopamine as shown in Fig 1. and Fig 2.

In contrast, no fluorescence was observed when  the dopamine antisera was replaced with either nonimmunne rabbit serum or PBS ( data not shown ).

To visualize whether dopamine is contained in adrenaline-producing cells, we have labeled two consecutive sections with dopamine antibody and anti-phenyl-N-methyl transferase  enzyme. As shown in Fig.2, A and B, dopamine  and adrenaline are co-localized in the same cells.

Discussion

Previous immunohistochemical studies have used antisera against tyrosin hydroxylase, dopamine-β- hydroxylase and phenylethanolamine-N-metyl transferase to characterize adrenal chromaffin cells in amphibians and mammals ( Delarue et al 2001, Leboulenger et al 1993, Berod et al 1982 ) or to localize catecholamine in brain or other nervous tissues ( Kitahama et al 1985, Weight et al 1977 ), but none of those studies achieved in amphibians have used antibodies directed against dopamine, adrenaline or other biogenic amines. However, in mammals a monoclonal antibody raised against dopamine was used to demonstrate dopaminergic innervations of the rat locus coerulus ( Maeda et al 1994), of the monkey caudal nucleus accumbens (Ikemoto et al 1996; Ikemoto 1997), and dopaminergic cell bodies in the striatum of cat and mouse ( Decavel et al 1987).
In the present study, we have demonstrated that a monoclonal antibody against dopamine, but not directed against the enzymes of biosynthesis of catecholamine, represent a new labeling and powerful technique to localize dopamine in chromaffin cells and others tissues produce this substance such as substance nigra, striatum, peripheral nervous system or other area in the nervous system. Thus, this data may have a large application in biological and medical researches. Our data concerning the co-localization of dopamine in adrenaline producing-cells are in agreement with the others studies effected in mammals which have demonstrated the coexistence of dopamine and adrenaline in chromaffin cells (Gilabert et al 1999, Mary et al 2000 ).

[image: image1.jpg]Fig.1. Immunohistofluorescence photomicrographs ( X40 ) of two transverses
consecutives sections of frog adrenal gland labeled with monoclonal antibody
directed against dopamine substance indicate particularly illustrative zones
which are labeled by antibody ( chromaffin cells ). We can see positive
immunoreactive in cytoplasm’s ( shown in yellow ).





[image: image2.jpg]Fig.2. A and B, Immunohistofluorescence photomicrographs ( X40 ) of two
consecutives sections of frog adrenal gland. (A): cells were labeled with anti-
dopamine monoclonal antibody. (B): cells were incubated with anti-phenyl-N-
methyl transferase (PNMT).
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