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The Modified Method of Luxol Fast Blue for
Paraffin-Embedded Myelin Sheath Staining

El Método Modificado de Luxol Fast Blue para la Tincion de Mielina Fijada en Parafina
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SUMMARY: Histological techniques are the study of animal and human tissues through staining and examining them under a
microscope. To demonstrate the axonal degeneration and demyelination in histological studies, the Luxol Fast Blue sldistagdsgl
techniques. In this study, a new histochemical method based on modified Luxol Fast Blue for the staining of the myetisshé&athdrve
tissues described. The sciatic nerves of rats were removed and then the sciatic nerve was immersed in 10 % formaldelveed famene
embedded in paraffin block. Next, thin sectiongu(®) were cut, using a microtome and stained with conventional and modified Luxol Fast
Blue. Our results showed that a new method of modified Luxol Fast Blue staining can accurately identify the myelin ifctherseiat
fibers. The current study showed that the Luxol Fast Blue combination with Light Green has a good effect on myelin carhakatien,
results of this study are comparable to LFB combination with Sirius red.
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INTRODUCTION

Histological study is the microscopic techniquesechniques provides information about pathophysiological
(including electron and light microscope) to examine animagbnditions in peripheral nerves (Mills; Carréatlal, 2017).
and human tissues by staining and examining them under a
microscope. In order to examine tissue characteristics and  Several techniques for study of peripheral nerve fibers
microscopic structures of the cells, a number of methods aee available. One of the most reliable methods and gold stan-
implemented (Engbaek & Johansen, 1979). Histologicahrd techniques used to demonstrate the axonal degeneration
staining includes a series of technique processes performedta demyelination in histological studies is Luxol Fast Blue
prepare sample tissues by staining using histological stains(¢-B) staining, toluidine blue staining and
as to aid in the microscope study (Careighl, 2011). During immunohistochemistry staining, which allows the accurate
recent years there have been great changes introduceddantification of most myelinated fibers (Mills). LFB was
techniqgues used for histological staining, in terms of chemicahtroduced by Kluever and Barrera in 1953. LFB dye has a
molecular biology assays, and immunological techniquespper phthalocyanine chromogen insoluble in water, but so-
collectively, which have greatly resulted in facilitating thduble in alcohol, which intensely stains myelin sheaths (Kluver
study of organs and tissues (Largtml, 2003). & Barrera, 1953; Carriadt al). However, what chemical ba-

ses are behind this reaction is still unknown. Luxol Fast Blue

Peripheral nerve fibers are histological structurestaining is differentiated with lithium carbonate and then
composed of the neuronal axons, myelin sheaths synthesizedtrasted with cresyl violet. Conventional Sirius red method
by Schwann cells and a collagen-rich extracellular matris the method especially useful for the analysis of nervous
(Mills, 2007). The Schwann cells can form lipid-richsystem. Introduced in 2011, this method combines the
multilayered myelin sheaths that can establish the myelinatspecificity and sensibility of LFB, Picrosirius red (Sirius red
fibers (Struzyneet al, 2015). The use of histochemicalF3B and picric acid) staining and Harris’ Hematoxylin (as
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nuclear contrast) (Carriet al). In this work, we describe a 3. Rinse in 95 % ethanol, and then in distilled water.
new histochemical method based conventional luxol fast 4. Differentiate in 0.05 % lithium carbonate until gray and
blue and Light Green methods was used instead of the Siriusvhite matters can be distinguished.
red, for the simultaneous staining of the myelin sheath  Rinse in 70 % ethanol, two changes.
sciatic nerve tissues. 6. Counterstain in 0.1 % aqueous solution of crystal violet
with 5 mg oxalic acid for 10 min at 56 °C for 2 minutes.
7. Rinse in distilled water for 5 minutes.
MATERIAL AND METHOD 8. Stain sections in in 0.2 % sirius red for 10 minutes.
9. Rinse in distilled water, two changes.
10. Counterstain in Harris hematoxylin for 3 minutes.
Animal. In this study, 12 adult male rats were used. Each ral. Rinse in tap water for 3—5 minutes.
has been stored in a lab with the standard conditions at 2222l Dehydrate in increasing concentrations of ethanol (70
°C receiving necessary water and food freely. Moreover, the%, 95 % 99 %).
approval of the animals experiment has been received frdB. Clear using two changes of xylene and mount using a
the Ethics Committee of the Shahid Beheshti University of hydrophobic medium. Let slides dry at room temperature
Medical Sciences (IR.SBMU.RETECH. REC.1396.544). The for at least 15 minutes.
rats have been categorized into 2 groups; group (1),
conventional LFB, group (1), modified LFB. The modified LFB procedure: Perform the steps 1-7
as described above
Tissue preparation.The rats were deeply anesthetized and
decapitated. Then, their sciatic nerves were exposed vialarStain sections in light green for 10 minutes.
incision along the midpoint of the thigh. The right sciati@. Rinse in distilled water, two changes.
nerve was immersed in 10 % formaldehyde for one we&k Counterstain in Harris hematoxylin for 3 minutes.
and then embedded in paraffin block. Next, thin sections & Rinse in tap water for 3-5 minutes.
mm) were cut using a microtome and stained with LFB. 5. Dehydrate in increasing concentrations of ethanol (70
%, 95 % 99 %).
Conventional LFB staining procedure was carried out 6. Clear using two changes of xylene and mount using a
as follows: Perform the séps 1-5 as described above hydrophobic medium. Let slides dry at room temperature
for at least 15 minutes.
1.De-wax paraffin sections in xylene and hydrate in 100
and 95 % ethanol. The tissue sections staining with LFB were
2. Stain sections in 0.1 % LFB diluted in 95 % ethan@xamined under a light microscope (Nikon E200, Tokyo,
with 2.5 ml of 10 % acetic acid at 56 °C 16-24 Rapan), and images were captured with a Nikon Digital
(overnight). Camera (Nikon, Tokyo, Japan).
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Fig. 1. (A) Conventional LFB staining in sciatic nerve of normal rat. Note that the myelin sheath (M) is red and axor(AR(s@AS).

(B) Modified LFB staining in sciatic nerve of normal rat. Note that the myelin sheath (M) is blue and axon (A) (yellow dnrows).
peripheral nerves, LFB method intensely stain myelinated nerve fibers in blue.
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RESULTS expensive of these methods, it is necessary to use the other
methods that have inexpensive, quick and easy coloring
methods (Kluver & Barrera; Toliviet al; McNally &

The analysis with LFB method allowed us to identifyfPeters). The newly developed LFB method, based on
the myelin sheath of the myelinated nerve fibers. Figurecbnventional methods, allows us to evaluate the
(A and B) $iows the results of transverse sections of sciatimorphological characteristics of the sciatic nerve (McNally
nerve obtained from the conventional LFB and modifie& Peters; Schmued & Slikker). However, the advantages of
LFB staining. The specific identification of the myelinthe modified LFB Method using light green, the diagnosis
sheath (blue) and nerve fibers (red) were observed baséanyelin sheath with the same pattern of staining and the
on the reaction with LFB staining (Fig 1A). With the newprecision of the conventional LFB method, is comparable
modified LFB histological method, myelin was observedb the conventional LFB method (Stilwell; Schmuetdl;
in blue, while the axon was clearly distinguishable froriolivia et al).
the myelin sheath with high contrast in sciatic nerve (Fig.
1B). With this new method it was possible to accurately As a result, the use of this new method of histology
identify the sciatic nerve based on morphological arallows us to examine the structure of the sciatic nerve tissue.
histochemical parameters (Fig. 1B). In the present study, we performed a LFB with Light Green.

The results of the present study showed that the LFB
combination with Light Green is a good effect on myelin

DISCUSSION coloration, and the results of this study are comparable to
LFB combination with Sirius red. However, we assume that
this new histological method can be useful in pathology and

One of the gold standard method for staining sciatiissue engineering.

nerve tissue to obtain imaging of myelinated fibers by LFB

staining. The results of the current study showed that high

resolution imaging of rat sciatic nerve myelinated fibers cackK NOWLEDGEMENTS
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sheath. In histology, the LFB method is often used in the

histopathology to study myelin in CNS and PNS (McNally RESUMEN: Las técnicas histoldgicas son el estudio de

& Peters; Carriett al). tejidos animales y humanos mediante tincion y examen bajo un
microscopio. Para demostrar la degeneracién axonal y la
gesmielinizacién en estudios histoldgicos, la tincion Luxol Fast

- - . . lue es una técnica estandar de oro. En este estudio, se describe un
made using light and electron microscopes (Stilwell, 195nUevo método histoquimico basado en Luxol Fast Blue modifica-

Schmuedtal, _1982; McNally & Peters; Toliviet al, 1994; do para la tincién de mielina en los tejidos del nervio ciatico. Se
Schmued & Slikker, 1999; Savaskanal, 2009). In these geccionaron los nervios ciaticos de ratas y luego el nervio ciatico

methods, it is possible to evaluate the morphologicat sumergié en formaldehido al 10 % durante una semana y se fijo
parameters in the myelin sheath. However, due to tlee bloque de parafina. Posteriormente, se cortaron secciones del-
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