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Comparison of Vibratome and Frozen Sections of Brain Tissue in the

Quality and Image of Confocal Laser Scanning Microscopy
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(‘Department of Biochemistry and Molecular Cell Biology, Shanghai Jiaotong University
School of Medicine, Shanghai 200025, China; *Neuroscience Division, Department of Anatomy,
Histology and Embryology, Shanghai Jiaotong University School of Medicine, Shanghai 200025, China)

Abstract We studied the quality of vibratome sections and frozen sections of brain tissues and evaluated
the imaging quality of these two sections with laser scanning confocal microscope (LSCM), respectively. Brain
tissues of 6- to 8-week-old mice (CD1) were fixed by perfusion and then embedded in low-melting agarose, sliced
on a vibratome, or embedded in OCT compound, sliced on a freezing microtome. The vibratome sections and
the frozen sections were demonstrated by immunofluorescence staining and observed by confocal laser scanning
microscopy. The results showed that compared with frozen sections, vibratome sections of brain tissues offered
distinct advantages: easier embedding approaches, higher quality of brain tissues sections, better structural integrity
of tissue sections, and superior image quality of confocal laser scanning microscopy.
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A: frozen section, scale bar=500 pm. The arrows represented scratches.
B: cortical area of frozen section, scale bar=100 pm. The arrows
represented the hole caused by ice crystal. C: cibratome section, scale
bar=500 pm. D: cortical area of vibratome section, scale bar=100 um.
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Fig.1 Comparison between vibratome and frozen sections

of brain tissue with fluorescent nissl staining
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Table 1 Comparison between vibratome and frozen sections of brain tissue

B

Vibratome section

Jiik RV )T

Method Frozen section

Procedures Tissue fixation, over night sucrose incubation, OCT compound
embedding, liquid nitrogen freezing, tissue slicing

Time cost More than 2 days

Slicing temperature Under —20 °C

Tissue fixation, agarose embedding,

tissue slicing
Under an hour
0~37°C
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Table 2 Comparison of the quality between vibratome and frozen sections of brain

2 HIE RN H(n=4) 2 73 (%, n=24) P2 U A IR (um?, n=200)
Group Number of scratches (n=4) Percentage of blank area (%, n=24) Area of neuron soma (um?, 7=200)
Frozen section 2.83+£2.14 8.1+2.1 157.73+16.26

Vibratome section 0.33+0.52* 0.48+0.27* 194.97+20.93*

*P<0.01, 5Kk Y] 4 .

*P<0.01 vs frozen sections group.

A UKERVIF BEJZ D B UKURVI RS DX Ce RBITI R BRI D: IR PR HEE Do 57 Sk BTos 2 oKl 3 800 4590, F7 =100 pm.
A: cortical area of frozen sections; B: hippocampus area of frozen sections; C: cortical area of vibratome sections; D: hippocampus area of vibratome
sections. The arrows represented the hole caused by ice crystal. Scale bars=100 um.
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Fig.2 Comparison between vibratome and frozen sections of brain tissue with HE staining

A: VKRV, DAPIGE (L. B: UK YD), GFAPSE ¢ e e (D, GFAPFIPEAN I Lt 4 (W 9Ok . C: UKURY) v, DAPIFIGFAPYOLR AR . D: #RkBhY)
J1, DAPI (L. E: RNV R, GFAPRIESOLHL . F: kBN T DAPINIGFAPSO L R (S . £5X=50 um.
A: frozen sections with DAPI staining. Nucleus appeared to be blue fluorescence. B: frozen sections with GFAP immunohistochemistry staining. GFAP
positive cells appeared to be green fluorescence. C: DAPI and GFAP was merged in frozen section. D: vibratome sections with DAPI staining. E:
vibratome sections with GFAP immunohistochemistry staining. F: DAPI and GFAP was merged in vibratome section. Scale bars=50 um.
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Fig.3 Comparison of vibratome and frozen sections of brain tissue with GFAP immunohistochemistry staining
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Fig.4 Comparison of mean fluorescent intensity between

frozen and vibratome sections of brain tissue
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A: frozen section with DAPI staining. Nucleus appeared to be blue fluorescence. B: frozen section with PV immunohistochemistry staining. PV

positive cells appeared to be green fluorescence. C: frozen section with MAP2 immunohistochemistry staining. MAP2 positive cells appeared to be

red fluorescence. D: DAPI, PV and MAP2 was merged in frozen section. E: vibratome section with DAPI staining. F: vibratome section with PV

immunohistochemistry staining. G: vibratome section with MAP2 immunohistochemistry staining. H: DAPI, PV and MAP2 was merged in vibratome

section. Scale bars=50 um.
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Fig.5 Comparison of vibratome and frozen sections of brain tissue with PV and MAP2 immunohistochemistry staining
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