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The Modified Toluidine Blue Staining Method for Mast Cell*
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ABSTRACT Objective: This study aimed to identify the morphology of mast cells by using a modified toluidine blue staining
scheme, so as to provide a powerful reference for the experimental basis research of mast cells. Methods: Bone marrow-derived mast
cells were induced in vitro. After 4 weeks, the cells were collected, fixed, and stained. Mast cells were fixed at different temperature
during different time. The optimum condition was determined by comparing the effects of toluidine blue staining. Results: Bone marrow
cells were induced to differentiate into mast cells by SCF and IL-3 in vitro. When mast cells were stained with modified toluidine blue
staining, the staining effect was better. Mast cells were round or oval and the cell membrane was complete and the cytoplasm was filled
with a large number of purple particles. Conclusion: In this study, we successfully applied a modified toluidine blue staining method to
mast cells cultured in vitro. The results showed that the condition at 37 ‘C full fixation with staining could reduce the degeneration of
mast cells. This method was easy to operate with good stability. It was suitable for the morphological observation of mast cells cultured in
vitro.
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Table 1 The composition of BMMC media

Reagent Name Volume Final concentration
RPMI-1640 85 mL
FBS 10 mL 10%
Penicillin-Streptomycin(100% ) 1 mL 1%
L-glutamine(200 mM ) 2mL 4 mM
NEAA(100x ) 1 mL 1x
sodium pyruvate( 100 mM ) 1 mL 1 mM
Murine IL-3 1 mg/mL 1 L 10 ng/mL
Murine SCF 1 mg/mL 2 ul 20 ng/mL
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Fig.1 Characteristics of bone marrow mast cells (BMMC)

A. The microscope capacitates a large number of uniform size round BMMC to be observed, magnification x 200;

B. The expression of CD117 and IgE high affinity receptor (Fce RI) on bone marrow-derived mast cell membrane was detected by flow cytometry
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Fig. 2 Toluidine blue staining for mast cells
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Note: Black arrows represent degranulated mast cells.
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Table 2 Effects of different fixation methods on the staining of toluidine blue for mast cells
Methods Total cell count Undegranulated cell count Degranulated cell count
4°C fixation 0.5 h 100 63 37
4°C fixation 1 h 100 75 25
377C fixation 0.5 h 100 82 18
37°C fixation 1 h 100 88 12
A DTmaI cell count B |:|Tulul cell count
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Fig. 3 Effects of different fixation methods on the staining of toluidine blue for mast cells
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