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Abstract

Introduction: The present study aimed to establish the staining protocol for quantification of elastic fibers and 
muscle fibers in arterial vessels through the Verhoeff method adapted with eosin in Chelonia mydas. Materials 
and Methods: Aorta and pulmonary arteries of 11 individuals of the species Chelonia mydas were used. 
The fragments were fixed in formaldehyde solution buffered 10% for 24 hours, subjected to routine histological 
processing and staining technique to be adapted Verhoeff, take the photografies and analyzed by Image Pro Plus 
Software.  Results: The combination of ferric hematoxylin Verhoeff use blushed black elastic arteries blades, 
already eosin stained muscle fibers and collagen, allowing the tissue quantification through distinction staining 
by software.  Conclusion: The protocol is a low-cost alternative that facilitate the acquisition of morphometric 
data for research with turtles. 
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1 Introduction

The hearts of turtles consists of three chambers: two atria 
(right and left) and a single ventricle, which in turn is divided 
into three sub-chambers: the Cavum pulmonale, the Cavum 
arteriosum and the Carvum venosum, essentially composed 
of the myocardium, with variations in muscle thickness 
(VICTOR, NAYAK and RAJASINGH, 1999; WYNEKEN, 
2001; MURRAY, 2006).

The great vessels located at the base of the heart of 
turtles are formed by two aortas, left and right, and two 
pulmonary arteries, right and left. The right aorta originates 
the brachiocephalic trunk and the left aorta branches off 
creating the gastric artery, mesenteric artery and celiac artery 
(WYNEKEN, 2001). Both the arteries and veins are composed 
of smooth muscle fibers and elastic fibers, being of great 
relevance for the distinction of blood vessels by its prevalence 
in the adventitia and medium tunica (MENDES FILHO and 
BRITO, 2000). The histomorphological study of the arteries 
may be related to the ontogeny and behavior of the species 
(BRAZ, QUEIROZ, OLIVEIRA et al., 2012).

According to Junqueira and Carneiro (2013) smooth 
muscle fibers of blood vessels are composed of elongated 
cell associations, with thinner ends and being thicker in the 
center. They are united and arranged in bundles by a complex 
network of reticular fibers, ensuring muscle contraction by 
uniform adhesion of all cells. Furthermore, these authors state 
that the elastic fibers are formed by microfibrils and elastic 
components (elastin protein) that constitute the extracellular 
matrix of connective tissue. This system has the function of 
uniformly distributing tension while maintaining the resilience 
of the tissue (USHIKI, 2002). In turn, they form the tissues 
which have elastomeric properties, such as arteries walls, 

pulmonary alveolus, skin, tendons and elastic ligaments, and 
can be identified in light microscopy, by their twisted or linear 
characteristic and their coloring (ROSS, 1973; USHIKI, 2002).

2 Short Communication

According to ROSS (1973) the elastic fibers have affinity 
for orcein dyes and resorcin-fuchsinin light microscopy. Orcein 
staining occurs due to the basophilia of the elastic fibers (WEISS, 
1953). Resorcin-fuchsin, on the other hand, is a phenolic dye 
that can react with the collagen fibers and elastic fibers with 
the addition of additives (NEWTON, 1966). The Verhoeff 
technique does not use counter stain and it consists of ferric 
hematoxylin Weighter, iodine, and ferric chloride being the most 
widely used elastic fibers for viewing under a light microscope. 
The mordants, iodine, and ferric chloride convert hematoxylin 
in hematein (JONES, BANCROFT and GAMBLE, 2008).

Because the elastic fibers have high affinity for iron 
hematoxylin, they acquire stable staining/coloringin black for 
longer, while other tissues/fabric remain discolored. In this 
case, it is possible to usecontrast coloring like Van Gieson 
picrofucsina (JONES, BANCROFT and GAMBLE, 2008). 
However, picrofuscina is a costly dye without prolonged effect, 
requiring the use of the polarized light microscopy technique, 
and its yellow color hinders quantification of muscle fibers and 
elastic fibers in large vessels byway of morphometry software.

The quantification of elastic fibers and smooth muscle fibers 
by staining and counterstaining in light microscopy can provide 
information to help histomorphological characterization and 
identification of veterinary arterial disorders that lead to injury 
or malformation of the elastic tissues such as inflammatory 
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and fibropapillomas, which are the most frequent in turtles 
(FLINT, PATTERSON-KANE, LIMPUS et al., 2009). 
In  the case of Fibropapilloma, the proposed protocol can 
help to more easily quantify the elastic fibers, and therefore to 
establish tumor aggressiveness patterns appropriately (ORÓS, 
LACKOVICH, JACOBSON  et  al., 1999). In addition to 
assisting in postmortem diagnosis, they provide comparative 
data for endangered species for biologists and veterinarians, 
such as the Chelonia mydas species (green turtle).

Therefore, the aim of this study was to establish an affordable 
protocol for the quantification and analysis of elastic fibers and 
muscle fibers in arterial vessels of green turtles (Chelonia mydas).

The 11 marine turtles of Chelonia mydas species used were 
found dead on the coastline of Rio Grande do Norte – Brazil, 
or died during rehabilitation process at the Natal Aquarium. 
They were collected upon authorization of TAMAR/ICMBio 
(License number 21647-1 IBAMA/RN) and approved by 
the Ethics Committee CEUA/UFRN (Protocol number 
047/2009)

Fragments of aorta arteries (left and right) and pulmonary 
arteries (right and left) were fixed in advance by freezing, and 
then fixed in 10% formaldehyde buffered with 0.1 M sodium 
phosphate pH 7.4 for 24 hours. Next, samples were submitted 
to routine histological procedures (dehydration, diaphanization 
and paraffin embedding) and 3μm microtomy as proposed by 
MAIA (1979). Four slides per specimen were obtained, two of 
aorta arteries and two 02 from pulmonary arteries, subsequently 
stained according to the modified Verhoeff technique. They 
were stained in black by Verhoeff iron hematoxylin in the 
presence of elastic fibers, and counterstained with eosin muscle 
fibers, which acquired a pink coloration.

The permanent slides were observed under in Olympus 
BX41 light microscope (Olympus America Inc., New York, 
USA) and micro-photographed for analysis and comparison in 
a microscope with Nikon DXM1200 digital camera (Nikon, 
Tokyo, Japan), both coupled to a microcomputer. Images 
captured with the help of Nikon Act-1 software were micro-
photographed in 4 fields per animal and analyzed by Software 
Image Pro Plus® (Media Cybernetics, Silver Spring, USA).

Fixation with pre-freezing did not change tissue morphology 
of the animals, maintaining tissue integrity, likewise for muscle 
fibers and elastic fibers; this being of utmost importance for 
analysis and quantification.

Through this protocol, the visualization of aorta and pulmonary 
arteries walls of C. mydas was made possible with elastic fibers 
stained black by Verhoeff iron hematoxylin attraction, while 
muscle fibers remained unstained, as expected (Figure  1). 
Counterstaining was necessary as the Verhoeff method does 
not stain muscle fibers, which prevents the detection of muscle 
fibers by the quantification software (ROSS, 1973). Thus, it 
is possible to obtain morphometric data from these tissues.

The frozen tissue of this species showed satisfactory contrast 
to eosin, since this dye has an acidic property and a pink color, 
which facilitates for viewing in light microscopy and hence the 
quantification of muscle fibers, eliminating the use of polarized 
light microscopy (RODRIGUES, FAGUNDES NETO, 
LUCON et al., 2001; JONES, BANCROFT and GAMBLE, 
2008; AVOLIO, JONES and TAFAZZOLI-SHADPOUR, 
1998). Results obtained by the Verhoeff iron hematoxylin 
method in light microscopy were positive for Chelonia mydas 
by having strong affinity for the elastic fibers.

3 Conclusion

Counterstaining with eosin along with Verhoeff iron 
hematoxylin helped in the analysis and quantification of 
the elastic fibers and muscle fibers in green turtles by image 
analyzing software, providing an inexpensive tissue distinction 
to quantify the morphometric analysis in these animals.

Furthermore, this protocol can be used to quantify these 
elements vessels and other tissues.
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