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In order to identify and quantify free radicals in the tissues of patients with normal physiological and
pathological states of births, we developed a method to evaluate the amount of free radicals in myometrium of
subplacental area and from body of uterus, using electron spin resonance spectroscopy. Analysis of the
concentration of free radicals in the myometrium in full-term pregnancy with normal labour and during uterine
inertia was studied. The activities of Ca2+-ATPase, cytochrome ¢ oxidase and succinate dehydrogenase in
samples of these tissues were tested too. Low free radical concentrations in these tissues were associated with
disturbances in contractile activity of myometrium along with reduction of Ca2+—ATPase, cytochrome c oxidase
and succinate dehydrogenase activity. There proved to be an association between the level of free radicalsin the

tissues and alteration in the physiological processes.

[Zyrianov V V, Sumovskaya A Y and Shostak A A 2003 Application of electron spin resonance for evaluation of the level of free radicals
in the myometrium in full-term pregnancy with normal labour and uterine inertia; J. Biosci. 28 19-21]

1. Introduction

Free radicals are important intermediates that play a key
role in both normal biological functions as well as in the
fundamental mechanisms involved in the pathogenesis of
many human diseases. Oxygen is a common reactive spe-
cies in free-radical processes. Another common gaseous
chemical, which is a free radical, is nitric oxide. These
are the key chemical components in vascular physiology
and inflammatory responses (Proctor and Reynolds 1984).
Free radicals are believed to have a role in many physio-
logic processes, ranging from intermediates in enzyme
reaction to effectors. Electron spin resonance (ESR) or
electron paramagnetic resonance (EPR) can be used to
provide insight into the free radical state of cells, bio-
chemical reactions and measure free radical levels in
human tissues (Zyrianov and Sumovskaya 2001). Here
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we describe application ESR for evaluation of the level
of free radicals from different areas of myometrium with
the pathological change that was accompanied by low
myometrial contractile activity.

2. Materials and methods

Samples of myometrial and placental tissues were collec-
ted during cesarean section. Myometrium was dessected
from subplacental area and from the body of the uterus.
Samples were immediately placed in test tubes with
liquid nitrogen and ground. The tissues were dried in
vacuum and weighed. Concentration of the free radicals
in these samples was analysed with EPR-2 or EPR-V
(USSR) radiospectrometers at microwave frequency
9830 GHz, microwave power 5mW (77 K) and modu-
lation amplitude 056 mT. The sample size was limited to
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a few mm. The stable free radicals, a, a-difenilpikril-
hydrozil, served as the standard. EPR spectra were
recorded at 77 K. Typical ESR signals of myometrial
tissues at g = 2X036 are due to the free radicals (figure
1). Cryosections of 5 mwere cut at — 20°C. The activities
of Ca?*-ATPase, cytochrome c oxidase and succinate
dehydrogenase in samples of myometrium were indicated
by histochemical analysis (Lojda et al 1979) using micro-

g = 20036

1mT

Figure 1. Typica ESR spectra of myometrial tissues. The ESR
signals with the component at g = 2X)036 are due to free radi-
cals. Record was made at 77 K.

spectro-photometric method (Avtandilov 1984). The dis-
turbances in the myometrial contractile activity were
measured by device (fetal/marternal monitor, Series 50-
XM HR, Germany). Statistical analysis was accomplished
by performing t-student method.

3. Resultsand discussion

Free radicals in the myometrial tissues were identified by
ESR. A typical spectrum of an ESR signal obtained from
these tissues is represented in figure 1. During the full-
term pregnancy with normal phisiological labour, the
number of paramagnetic centers/g of dry tissue was
hlqher in the myometrium of subplacental area [4°82 x

— 023 relative units (rel.un.)] than in any other
areas. Concentration of the free radlcals was considerably
lower in the uterus body (1320 x 10" — 006 rel.un.). A
pathological state of uterine inertia is accompanied by a
decrease in free radicals. The number of paramagnetic
centers in tissues samples from both the subplacental area
(1568 x 10™ — 008 rel.un.) and the uterine (0560 x 10™ —
0203 rel.un.) decrease sharply in pathological conditions.
Comparative low free radical concentrations in the sub-
placental area and uterus body were associated with dis-
turbances in the contractile activity of myometrium. This
symptom was also associated with low levels of free
radicals in the myometrium along with the reduction of
Ca’*-ATPase, cytochrome ¢ oxidase and succinate dehy-
drogenase activity (table 1) in the wall of myometrial
vasculars.

The experiments showed the presence of free radical
processes in myometrium. The ESR method made it pos-
sible to quantitate changes in free radical concentration in
myometrial tissues in normal and pathological states. A

Tablel. Concentration of free radicals and activity of enzymesin myometrial tissues
in full-term pregnancy with normal labour and uterine inertia.

Marker Group of tissues

Normal labour Uterine inertia

Free radicals*

Ca’*-ATPase**

Cytochrome c oxidase**

Succinate dehydrogenase* *

NF, N NP NP

(482 + 120) x 10
(120 + 028) x 10

(1558 + 0:20) x 10

15 (0%0+008) x 10

15

047 + 0001 021 + 005
0526 + 0°03 042 + 0002
0586 + 0°02 044 + 0°03
020 + 0°03 0%06 + 002
0528 + 0°03 0209 + 0002
045 + 0°03 004 + 0001

*Content of free radicals-paramagnetic centers/g of dry tissue. **Activity of enzymes— relative units
of optical density per histochemical samples. Group of tissues: 1-myometrium of subplacental area;
2-uterus body. 16 women were in each group. Data shown are expressed as mean + SE of 16 individual
observations from different women (P < 0%01 vs corresponding different states: normal labour, uterine
unertia; P < 0°01 vs corresponding different group of tissues).
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relationship between contractile activity and the concen-
tration of free radicals has been revealed. Therefore,
evaluation of free radicals in the tissues can be used as a
marker for alterations in physiological processes.

References

Avtandilov G G 1984 Problems of pathogenesis and patho-
anatomical diagnostics of diseases in the aspects of mor-
phometry; Moscow Meditsina 43-44

-

21

Lojda Z, Gossrau R and Schiebler T 1979 Enzyme histoche-
mistry. A laboratory Manual (Berlin, Heidelberg, New Y ork:
Springer-Verlag) pp 270

Proctor P H and Reynolds E S 1984 Radicals and disease in
man; Physiol. Chem. Phys. 16 175

Zyrianov V V and Sumovskaya A Ye 2001 Electron paramag-
netic resonance for investigation of cell membranes and
molecular-biology based human pathology; in Proceedings of
International forum on problems of science, technology and
education (eds) V P Savinyh and V V Vishnevskiy (Moscow:
Science Academy of Earth, Russia) pp 136-137

J. Biosci. | Vol. 28 | No. 1 | February 2003

|



