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Detailed knowledge of the cell organization
in tissues is essential for the understanding
of the function of many organs such as lung,
pancreas or liver. In these instances, specific
facts from histology provide essential links
in a chain of understanding. Some important
clinical processes are essentially tissue-level
phenomena.
Microscopic examination of tissue specimens
is often necessary for appropriate diagnosis
and treatment.
Scanning Near-field Optical Microscopy offers
the opportunity to examine histological tissue
samples without time-consuming sample
preparation at resolution beyond the
diffraction limit.

Scanning Near-field Optical Microscopy - Histological Microtome
Cuts

Rat tissue
In this experiment, histological microtome
cuts of 80 nm thickness have been color-
labeled with Toluidin blue. The sample was
embedded in resin before sectioning. The
section was then floated to a glass cover slip.
A frequency-doubled Nd:YAG laser with a
wavelength of 532 nm was used for excitation.

Fig. 1 shows the optical image of rat lung with
a scan range of 40 µm x 40 µm and 256 x 256
pixels.
Visible are capillaries (C) with erytrocytes (Er),
and an alveolate macrophage (Am), which
picks up dust particles and dismantels them.
The lung alveole (La) and the Blood-Air-Barrier

(BA) are very important for the diffusion of
oxygen and carbon dioxide.
Fig. 2 shows a zoom-in of the marked region
and fig. 3 shows the simultaneously imaged
topography.
The image in fig. 4 was obtained from a
pancreas tissue with exocrine and endocrine
parts (scan range: 30 µm x 30 µm). The
enzymes of the pancreas are located in the
zymogengranula (Zy). At the pole of the
nucleus (N) a region with helical DNA (D) can
be seen. Between the cells, the intercellular
cleft (I) is visible. Fig. 5 shows a zoom-in of the
nucleus. Fig. 6 shows the corresponding
topography.

Fig. 1: Optical image of rat lung (40 µm x 40 µm)
N = Nucleus, Er = Erythrocyte, C = Capillary,
Am = Alveolate macrophage, La = Lung alveole,
BA = Blood-Air-Barrier

Fig. 3: Simultaneously obtained topography

Fig. 2: Zoom-in
(10 µm x 10 µm)

Fig. 4: Optical image of rat pancreas (30 µm x 30 µm)
N= Nucleus, Nc= Nucleolus, Zy = Zymogengranula,
D = helical DNA, I= Intercellular cleft

Fig. 6: Simultaneously obtained topography

Fig. 5: Zoom-in (10 µm x 10 µm)
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was put in a petri dish with solution and the
WITec SNOM objective was equipped with a
sapphire window for liquide measurements.
Fig. 7 shows a 100 µm x 100 µm overview of
several liver cells (= hepatocytes, Hec) with a
nucleus (N) of 10 µm diameter. Inside the
nucleus, the nucleolus is visible as a dark spot.
The cells are surrounded by the intercellular
clefts (I). The bright patches are hepatic sinus
(S) and the little bright spots are bile canaliculis
(B).
Fig. 8 is a zoom-in of a nucleus. Inside the
nucleolus (Nc), euchromatin (Ec) as well as
heterochromatin (Hc) is visible. The nucleus is
surrounded by the nuclear membrane (Mn).
The membrane pores (Mp), which are
necessary for the transfer between the cell

2 µm

Rat liver - measurements in air and in liquid

For biological applications, it is very important
to examine the samples in their typical
environments, for example in a buffer
solution or special culture medium. With
Scanning Near-field Optical Microscopy, it is
possible to study biological subjects in liquid
and in air with high resolution without time
consuming sample preparation.

Histological microtome cuts of 130 nm
thickness have been color labeled with
toluidine blue. After being embedded in resin,
the sample was sectioned with a microtome
and floated on a cover slip.
For the measurement in liquid, the cover slip

and the nucleus, can also be seen.
Fig. 9 shows the simultaneously obtained
topography. A microtome usually causes small
scores on the sample surface. The cut was
performed from the upper left to the lower
right, perpendicular to the scores, which have
a depth of approximately 10 nm.
Fig. 10 shows a measurement in liquid with a
30 µm x 30 µm scan range. The contrast is
comparable with the images performed in air.
The hepatocyte (Hec) with its nucleus (N) and
the nucleolus (Nc) inside can be seen as well
as the hepatic sinus (S) and the bile canaliculis
(B). Also visible is the intercelular cleft (I), which
surrounds the cells.

Fig. 7: Hepatocyte (liver cells),  overview 100 µm x 100 µm
Hec = Hepatocyte, N = Nucleus, I = Intercellular cleft,
S = Hepatic  Sinus, B = Bile Canaliculi

Fig. 8: Hepatocyte nucleus, zoom-in 10 µm x 10 µm
N = Nucleus, Nc = Nucleolus, Ec = Euchromatin,
Hc = Heterochromatin,  Mn = Nuclear membrane ,
Mp = Membrane pores

Fig. 9: Simulatneously obtained topography.
The scores on the sample surface were caused by  the
microtome and have a depth of approximately 10 nm.

Fig. 10: Hepatocyte (liver cells),  measurement in liquid
(30 µm x 30 µm)
Hec = Hepatocyte, N = Nucleus, Nc = Nucleolus,
I = Intercellular cleft, S = Hepatic  Sinus, B = Bile Canaliculi
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