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Scientific research methodology

lanoBHi kojgern! Y pyoputi ,,MeTom0J10Tisi HAYKOBUX AOCTIIKeHb” pPeJaKIlis MPOAOBKYy€ MyOika-
nil0 MaTepiagiB, 0 MOB’fA3aHi 3 HAWBAKIUBIIIMMH acHeKTAMH HAYKOBOI JifUIBHOCTI: opraHi3amiiiHo-
METOIUYHUM 3a0e3MeuYeHHsIM HAYKOBHX BH/IaHb, 3arajibHUMH NPUHIUIIAMU CTATUCTHYHOrO0, GiomMeTpuy-
HOTI'0 i MAaTEMAaTHYHOI0 CYNPOBO/KEHHS /I0C]Ii/’KEHb, 2 TAK0OK OPUTiHAJILHUMH METOAUYHHMH MiIX01aMH
BiTYM3HSAHMX i 3apy0iskHUX MopdoJioriB.
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Objective. Aim of this study was to find if scanning electron microscopy can be used in chemi-
cal composition of tissue. Methods. For recognition of various types of tissue paraffin sections
and the rate of accumulation of heavy metals in it was used scanning electron microscope
equipped with energy dispersive X-ray spectroscope. Results. Energy dispersive X-ray spec-
troscopy analysis revealed that inorganic phases of tissue paraffin sections were available for
chemical analysis. Scanning electron microscopy were used for morphological analysis of paraf-
fin sections. Conclusion. Rationale and description of the new method of chemical and morpho-
logical studying of paraffin sections presented in the article. Scanning electron microscope
equipped with energy dispersive X-ray spectroscope can be used in chemical composition of
Haoimwna: 12.05.2014 tissue.
Ipuiinama: 3.06.2014  Morphologia. — 2014. — T. 8, Ne 2. — C. 89-92.
© Ye.V.Kuzenko, 2014
D4 kuzenko_yevhen@rambler.ru

paraffin sections, mor-
phological analysis,
scanning electron mi-

Ky3enko €.B. Metoa: ximiune Ta MopdoJioriude gocaizpxeHHs napaginoBux 3pisis.

Pedepar. Mera 1aHOTO JOCIIDKEHHS TOJIATalla B OOrPYyHTYBaHHI 3aCTOCYBaHHS CKaHYHOYOi €EKTPOHHOI MIKPOCKOIIIT [Ist
BU3HAYEHHS XIMIYHOTO CKJIamy TKaHUHU. 7 po3Mi3HAaBaHHS PI3HUX TUIIB napadiHOBUX TKAHUHHHX 3pi3iB i CTYIEHsS HAKO-
[UYCHHS BOXKHUX METaNiB B HUX BHKOPHUCTOBYBABCSI CKAHYHOUMIl CJICKTPOHHHN MiKPOCKOII, OCHAIICHHH PEHTTeHiBCHKUM
CIIEKTPOCKOIOM. PEHTreHOCTPYKTYpHHUI aHaii3 MOKa3aB, IO HEOpPraHiuHi KOMIIOHCHTH B MapadiHOBUX TKaHMHHHX 3pi3ax
Oynu [ocTymHi [u1st XiMiuHOTO aHami3y. CkaHyloua elneKTPOHHA MiKPOCKOIIis OyJia BUKOpUCTaHa Uil MOP(OIIOTiYHOTO aHai-
3y mapadiHOBHX 3pi3iB. Y CTaTTi mpeacTaBieHi oOrpyHTYBaHHS i OMHC HOBOTO METOAY XiMi4HOTO Ta MOP(OJIOri4HOrO BH-
BYCHHS napaiHOBUX 3pi3iB 3a JOMOMOTOI0 CKaHYI0UOi eIEKTPOHHOT MiKPOCKOIIIi Ta PEHTT€HOCTPYKTYPHOTO aHAaJIi3y.
KurouoBi ci1oBa: TkaHUHHI napagiHoBi 3pi3u, MOP(HOJIOTIYHNN aHANTI3, CKAHyI0Ua €JIEKTPOHHA MIKPOCKOITis.
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Background threat because of their toxicity, long persistence,
Heavy metals from manmade pollution sources bioaccumulation and biomagnification in the food

are continually released into aquatic ecosystems. chain [1].
The contamination of heavy metals is a serious Human cells employ metals, such as calcium,
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copper, zinc, and iron, to control significant meta-
bolic, signaling functions - serum or extracellular
fluid at concentrations that form a “meta-stable”
solution and making them essential for life. The pa-
thogenesis of metastatic and dystrophic calcification
at the cell level is partially understood. Both
processes typically involve mineral accumulation
within matrix vesicles [2].

Other metals can be potentially toxic such as
the heavy metals: lead, cadmium, mercury, and thal-
lium. Lead in particular, is a neurotoxin that has
been linked to visual deterioration [3], central and
peripheral nervous system disorders [4], renal dys-
function [5], and hypertensive cardiovascular dis-
ease [6].

Interactions between heavy metals and cells are
diverse, but can be divided into 3 major categories:
1) metals are essential for metabolism. Toxic metals
can stop metabolic reactions; 2) metals can accumu-
late in cells: intracellular uptake and binding; 3)
metals that undergo biochemical transformation (in-
clusive of leaching).

The main objectives in this study were to de-
velop a appropriate methodology to allow histologi-
cal sections scanning electron microscopy (ESEM)
analysis of tissue samples and to apply this and a
number of other analytical techniques, to investigate
the nature of calcific and heavy metals deposits in
tissues and cells.

Objective

Aim of this study was to find if scanning elec-
tron microscopy can be used in chemical composi-
tion of tissue.

Materials and methods

The study samples consisted of epulis. People
who had clinical diagnosis of epulis (20). Only pa-
tients that had epulis formations were included into
the study cohorts. Briefly, 4um thick tissue sections
were placed on the graphite plates (fig. 1).

A B

Fig. 1. A — graphite plates with tissue sections, B —
graphite plates without tissue sections.

Paraffin sections are immersed into three sets of
xylene for 10 minutes each followed by three sets of
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absolute ethanol for 10 minutes and finally rinsed
with distilled water. Slides are placed into haema-
toxylin for 5 minutes and 96% alcohol for 10 mi-
nutes, rinsed thoroughly under distilled water for
approximately 4—5 minutes.

At the specified times, the specimens were ex-
amined for topographicalchanges using Scanning
Electron Microscope (SEM) equipped with Energy
Dispersive X-ray Spectroscope (EDS). The surface
levels of copper elements were measured as weight
percentage. Each sample was exposed to radiation at
the center and in 2 additional equidistant areas at a
voltage of 15KV for 60 seconds and the average
figure was calculated for each specimen.

These X-rays are detected by EDS and the re-
sults plotted as a spectrum. Each element has its own
“fingerprint’ of peaks which allows both a qualita-
tive and quantitative determination of the elements
present in the selected region of the sample. Intensi-
ties are measured by counting photons and the preci-
sion obtainable is limited by statistical error. For
major elements it is usually not difficult to obtain a
precision (defined as 26) of better than + 0.01% (rel-
ative), but the overall analytical accuracy is com-
monly nearer + 0.09%.

Results and Discussion

Sections may be placed directly into the high
vacuum of an electron beam instrument and imme-
diately provide significant information. Depending
on the inherent stability of the specimen, varying
degrees of sample preparation will be necessary to
ensure that the maximum amount of information
may be derived. As with other bulk SEM specimens,
biological specimens must be free of foreign par-
ticles, stable in vacuum, stable in the electron beam,
electrically conductive, and must be unaltered in
chemistry and morphology.

The operator uses the objective lens to focus
the tissue sections. Since an increase in magnifica-
tion simplythe tissue sections, it makes sense to do
fine focusing at high decrease your magnification
the focus will be very good.So, a sense of the high-
est magnification at which you wish to obtain im-
ages, corresponds to a smaller rastered area magnifi-
cation stissue sections (fig. 2).

The microscopic examination of the SEM sec-
tion showed a tissue with pyogenic epulis. The pyo-
genic epulis (fig. 2B) was presented in the form of
fibrocellular structures with abundant blood supply
(fig. 2C). There were observed numerous endothe-
lium lining the vascular spaces, with apparent proli-
feration of endothelial cells and fibroblasts. A mod-
erate degree of chronic inflammatory cell infiltratea,
hemorrhage (fig. 2A) composed chiefly of lympho-
cytes and plasma cells.

For qualitative analysis the procedure were
used conductive plates However, to eliminate sys-
tems peaks of aluminum and copper, it is useful to
use carbon planchets or stubs for specimen mount-
ing. For quantitative analysis the procedure is the
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same as described in materials and methods, except
that these samples must be "perfectly" flat, which
precludes etching. The region of interest may then
be found between the microhardness marks by using
X-rays detector. The cut should be thin to reduce
absorption effects. Carbon is good choices. Care is
required to prepare the unknown sample and the
microanalysis standards in an identical manner.

Fig. 2. Pyogenic epulis. A — hemorrhage and cell
infiltrateat, B - vessel wall, C — vascular spaces.

Graphite is an allotrope of carbon. Graphite is
an electrical conductor, a semimetal. Graphite is the
most stable form of carbon under standard condi-
tions. Hromatografic clean carbon plates were used
in our method.

The beam electron interact with the histological
section. These interactions are responsible for a mul-
titude of signal types:backscattered electrons, sec-
ondary electrons, X-rays, Auger electrons, cathado-
luminescence shown in fig. 3. The composition of
metals is shown in fig 2.

Conclusion

Rationale and description of the new method of
chemical and morphological studying of paraffin
sections presented in the article. Scanning electron
microscope equipped with energy dispersive X-ray
spectroscope can be used in chemical composition of
tissue.

Electron beam

Sncondary electrons XRAYS o ckacatiered electron

Auger elgetrons Cathudluminescence

Carbon plate

Fig. 3. Interaction scheme of the electron beam with
the tissues.
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Kyzenko E.B. MeToa: xumnueckoe 1 MopgoJsioruyeckoe uccjaeoBaHue napa@uHoBbIX cpe3oB.

Pedepar. Llens naHHOrO MCCienoOBaHUs COCTOsUIA B 0OOCHOBAHUM NMPUMEHEHUS CKaHUPYIOIIEH 3JIEKTPOH-
HOU MUKPOCKONHNU JJId ONPEACTICHUA XUMHUYECKOI'0 COCTaBa TKaHH. HJ’IS[ pacrio3HaBaHusd pa3jINMYHbBIX THUIIOB I1a-
pagUHOBBIX TKAHEBBIX CPE30B U CTEIECHU HAKOIICHUS TSDKENIBIX METAJUIOB B HUX HCIIOJIB30BAJICS CKAaHUPYFOLMN
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3JIEKTPOHHBIA MUKPOCKOII, OCHAILIEHHbIM PEHTIT€HOBCKUM CIIEKTPOCKOIIOM. PEHTT€HOCTPYKTYPHBII aHaIN3 IOKa-
3aJ1, YTO HEOPraHWYEeCKHe KOMIIOHEHThI B Mapa(MHOBBIX TKAHEBBIX Cpe3ax ObLIM AOCTYIHBI JJIsI XUMHYECKOTO
aHanu3a. CKaHUPYIONIasi AJIEKTPOHHAsE MUKPOCKOITHUSI ObliIa MCIIOb30BaHa JUIsl MOP(OIOTMYECKOro aHaju3a Ia-
paduHOBBIX cpe3oB. B crarke npeacraBieHsl 000CHOBaHUE U OITMCAHKE HOBOTO METOJIa XUMHUYECKOro U Mop(o-
JIOTHYECKOTO M3y4YCHHs MapahMHOBBIX CPE30B C IMOMOINBI0 CKAHUPYIOUICH 3JICKTPOHHON MHUKPOCKOIUU M PEHT-
TE€HOCTPYKTYPHOI'O aHAJIM3a.

KuaroueBbie cjioBa: TKaHEBbIC MapaUHOBBIC CPE3bl, MOPHOJIOTHUCCKUH aHAN3, CKAHUPYIOINAS YJIEKTPOH-
Hasi MUKPOCKOITHSL.
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