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Comparison of the Different Protocols for Fixation and Staining of
Differentiated Skeletal Muscle Cells

LI Jing, LIU Lutao, GU Shuyu, CHEN Huaqun*
(School of Life Sciences, Nanjing Normal University, Nanjing 210023, China)

Abstract The effects, as well as the advantages and disadvantages of different fixation and chemical staining
methods for differentiated skeletal muscle cells were compared. The possibility of the chemical staining applied in
the analysis of the cells was explored. C2C12, the precursor skeletal muscle cell, was used in this study. After three
days of myogenic differentiation, the cells were fixed with 4% PFA (paraformaldehyde), 100% methanol or Car-
noy fixative for 5 min, 10 min, and 15 min, respectively. The best fixation protocol was thus determined. Then, the
fixed cells were stained with the dye solutions of modified phenol fuchsin, Giemsa, or HE (hematoxylin-eosin). The
results showed that among those protocols, the fixation with 4% PFA for 5 min or 10 min better preserved the mor-
phology of the myotubes than the others, while the HE staining was the best one for the staining of differentiated
myocytes including the formed myotubes and the unfused myocytes. However, immunofluorescence staining was
better than all those three chemical staining protocols.
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Fig.1 Western blot analysis of the expression of marker proteins in C2C12 myoblasts after 3 days of myogenic differentiation
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Relative myotube diameter
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100 4

75 4

k3kok

50 4

5 min 10 min 15 min

A: 4% PFA. I B Carnoy ] 1 71 6] 5 AU D, 4O 5% AR BT 10 2% 1 B A2 LA 1 € o, Tl v 4 i RSB (0 S AR B SRI] e (LA i C:

ARBEITIVE BEARGT T3 A € 3 BEUUE BAR B8 100%.

n=3,

#kxP<0.001, 55X LA LE .

A: 4% PFA, methanol or Carnoy fixative fixed myocytes. The blank space was labled by white *, and black arrows pointed at detached cells; B: the un-

fixed myocytes; C: analysis of the myotube diameters from figure A and B. Unfixed myotube diameter was used as a control (100%). n=3. ***P<(0.001

compared with control group.

Fig.2 ARIEIE7EXTAAEGEN S 3R BB ERRELER
Fig.2 Comparison of the fixation effects of different fixation protocols on myocytes (DM3)
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A LGN 5 R R S 20 gt B LN Giemsa g 4; C: WIANMHESS (5 . SR OFT LR /R TP 40 A%, FORER o (2 O Sk i o 1k
AR LR, SEOFT K fgm AR L4 .
A: modified phenol fuchsin staining of myocytes; B: Giemsa staining of myocytes; C: HE staining of myocytes. The black arrows pointed at the nuclei
in the myotube; in the high-magnification picture, the hollow arrowheads pointed at unfused myocytes, and the solid arrowheads pointed at undifferenti-
ated myoblasts.

Fig.3 FRIRERN T UIRAMAMAEEBERLIR

Fig.3 Comparison of the staining effects of different staining dyes on myocytes after 3 days of myogenic differentiation
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©
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A: MF204% (0 B oR LR (1 S RE K 20K B: DAPLR RN C: AMBIEHEIE G . [ (T ki oAU ECR AR & I ULAR I -
A: MF20 staining showing MyHC expression; B: DAPI staining of nucleus; C: figure A was merged with figure B. White arrows pointed at the differ-

Fig4 HAAERIRETERE

Fig.4 Immunofluorescence staining of myocytes
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