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EDITORIAL

Dear (olleagues!

In your hands, you are holding the second volume
of the journal for 2014. This year we have
suffered a great loss: Doctor Wolfgang Fischer

— our colleague and friend, who has done a lot
for the development of the journal and medical
forum “Euromedica Hannover”, is gone. Thanks
to Dr. Fischer our journal not only proved its
endurance and substantiality but also was strongly
transformed. These changes were made to its
structure, strengthening the editorial board, topics

and the design.

As a next stage of development, we are planning
to set up a separate website of the journal as well
as its subscription in a quotation index.

Areal problem of the world scientific experience
that the principles of evidence-based medicine
widely used in the clinical practice of Western
countries should find an honourable place in the
world medicine. Therefore, a priority direction of
our journal becomes acquaintance with the world
tendencies and their evaluation from the point of
view of the evidence based medicine.

To achieve this we welcome specialists from
various countries to cooperate, thus buildinga
joint intellectual forum for doctors with different
specializations and origins on the pages of the
journal and in the frame of our medical event.

During the last years, the journal has affirmed
itself as a truly international edition: it
comprises works of the authors from Germany,
Russia, Ukraine, the USA, Lithuania, Kazakhstan,
Armenia and Tajikistan, which opens up
perspectives for additional professional and social
competence of specialists and our authors.

Wc hope on further fruitful cooperation and

wish you interesting and productive reading!
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LEUKOCYTIC CULTURES IN ISOLATION AND STUDY OF VIRUSES
AT ACUTE LEUCOSIS AND CHRONIC MYELOLEUCOSIS IN HUMANS

LE BarinskyMD Igor F. Barinsky
Chief of the lab of

D.Ivanovski Institute of Virology, Moscow, Russia comparative virology

INTRODUCTION

Previously, human leucocyte cultures derived
from the blood of healthy donors stimulated with
PHA were successfully used for isolation of human
hepatitis C virus from the blood of patients [1]. In the
present study, the same cultures were used for isolation
and cultivation of oncoviruses at acute leukosis and
chronic myeloleukosis. This work was carried out in
collaboration with A K. Shubladze, E.P. Ugriumov,

A F. Bocharov.

MATERIALS AND METHODS

The method of cultured leukocytes was based on
the technique by Moorhead et al. [see in refs. [1, 2]. Ve-
nous blood was collected into sterile tubes containing
1 or 2 drops of concentrated heparin. Blood samples
were centrifuged at 1000 rpm 10 min or left for 18 hrs
at 40 C. The plasma was removed, and the leukocyte
film was collected off the surface of erythrocytes. Leu-
kocytes were then suspended in cultural medium 199
containing 25-30% of the autologous plasma to a final
concentration of 2-3 or 6-7 million cells per 1 ml.
An equal amount of leukocytes from healthy donors
was added followed by PHA to a final concentration
0f 0.1-0.2 mg per 10 ml of cell suspension. The cells
were incubated in an atmosphere with 2.5-5.0 CO,
at 37° C. For a long-term culturing of leukocytes from
patients with leucosis, leukocytes from healthy donors
and PHA were not added.

For EM studies, cells were taken off the glass
mechanically or with versene solution and washed off
by centrifuging in medium 199 (1500 rpm). After that
cells were fixed cither with 1.6% glutaraldehyde for 1
hr followed by 1% osmium at 40 C for 45 min, or with
3% glutaraldchyde in 0.1 M cacodylate buffer (pH
7.2). (Osmium fixator was prepared in acetate-veronal
buffer, pH 7.2) [1, 2]. Slices were prepared using LKB-
8800 A microtome and contrasted with 1% uranyl
acetate in 70% methanol for 15 min at room tempera-
ture followed by 1.5 % lead citrate for 10 min at room
temperature. For negative contrasting, concentrated
virus was placed on a net with a formvar underlayer
dusted with coal and exposed to electric field. Con-

trasting was achieved by 3% phosphone-tungsten

acid (pH 7.2). A SEM-7A microscope was used. The
density of the oncovirus was defined in a linear density
gradient sucrose solutions [2, 3, 4].

The virus activity was measured in the reverse
transciptase (RT) assay by Spiegelman ecal. [2, 4]. The
proteins of the leucosis-like virus were fingerprinted
[1, 4]. In serological studics, a rabbit serum against the
virus isolated from leukocytes of a chronic myeloleu-
kosis donor was used [2, 3, 4, 5.

An indirect immunofluorescensce on blood or bone
marrow smears was used. A total of 101 samples of
bone marrow from patients were studied [1, 2, 3, 4].
Patients were diagnosed based on the clinical clinical
survey data and the results of morphologic research of
blood and bone marrow samples.

RESULTS

The oncovirus was isolated through cocultiva-
tion of short-living PHA-stimulated leukocytes from
patients with acute leucosis and from healthy donors.
The virus was passaged in PHA-stimulated cultured
leukocytes from healthy donors. For passageing of
the isolated virus, healthy leukocytes were inoculated
before adding PHA. For the inoculate, destroyed
infected leukocytes suspension free from cell debris,
was used. For passageing of the oncovirus isolated
from long-living cultures from patients with chronic
myeloleucosis, primary human embryo fibroblasts and
human embryo kidney cells were used. The clarified
cultural suspension from the previous passage was used
inoculate for the next passage.

The comparative study of the two types of
leukocyte cultures from leucosis patients (short-living



PHA-stimulated and long-living) showed an extreme
difhiculty of isolation and culturing of the human leu-
cosis agent. In our opinion, use of primary leukocytes
is a helpful approach to solve this problem. Leukocytes
upon stimulation by PHA transform into blastocytes,
which produce morphologically formed biologically
active virus passaged on in cultured PHA-stimulated
leukocytes.

Another approach is obtaining passageable
lymphoblastiod cultures from white elements of the
peripheral blood from leucosis patients. From patients
with acute leucosis, we isolated three strains of the
virus named leukocytic human leucosis virus. In EM
studies of ultrathin slices, C and A types particles typi-
cal for oncoviruses in size and structure were observed
over 15 passages. Particles of the same types were also
detected in the cultural fluid and infected leukocytes
homogenates (Fig. 1). In control PHA-stimulated
leukocyte cultures, no viral or virus-like particles were
detected. The isolated leukocyte leucosis virus strains
proved apathogenic for laboratory animals and chick-
en embryos and did not show cytopathic activity after
inoculation of various primary and pasaged cultures.
They did not cause chromosome alterations in infected
leukocytes, but in a number of cases they stimulated
the mitotic activity of the leukocytes, which was the
direct indication of the presence of the virus. Leu-
kocytic leucosis virus is instable to high temperature
and is completely inactivated with ether. Its buoyant
density is 1.16 g/cm’ [2, 4, 5]. The reverse transcriptase
activity of the virus was shown by using exo- and
endogenous templates, the latter being the virion RNA
with a sedimentation constant of 70 S. Similar viral
particles were detected also in the cultural fluid.

The obtained results were used in our furcher
studies on etiopathogenesis of human leucosis. We
attempted to derive passageable cell lines from the
blood of leucosis patients whose cells would contain
morphologically formed oncovirus. Out of 74 assays
conducted, only 5 cases proved successful. Those cells
were from a patient with chronic myeloleucosis [3].
The observation showed that only few cells or groups
of cells preserved vitality and attached to the glass (or
plastic) as transparent cells with protrusions. Besides,
some cells in the cultures had rounded shape. In the
process of culturing they might enlarge transform-
ing into giant cells with perinuclear graining. In some
cases, giant and polynuclear cells formed clusters, from
which cells with protrusions stemmed and that event
was a good prognostic feature. The cultures began
growing as cells with protrusions forming first foci
(islets), then colonies followed by a mololayer. The his-
tological studies showed that cultures were made up of
large cells with big oval nuclei containing a few visible
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nucleoli with a thin cytoplasm, sometimes vacuolized.
The cultures metabolized actively, acidifying the me-
dium rapidly. Cells of some patients were passaged for
aslong as 7 months [3]. Ultrathin slices of the cultured
cells in EM studies revealed viral particles of type C
with characteristic morphology. Particles were spheric
or ellipsoid in shape, 87 to 130 nm in diameter, with a
65 to 70 nm nucleoid. Type C particles were observed
in EPR channels and intracellular space (Fig. 2). We
did not observe big clusters of particles. The charac-
teristic budding of virions occurred on the plasma
membrane or inside vacuoles formed by enlarges sites
of the EPR. The cells looked viable and possessed all
the typical organoids. The cytoplasm was partially
vacuolized.

Thus using long-lived leukocyte cultures we
showed that cultured cells contained oncovirus-like
particles even without PHA stimulation.

We paid a special attention t6o the leukocyte
leucosis virus as its isolation and passageing were based
on use of human leukocytes and serum only, so con-
tamination with any bovine oncoviruses from bovine
serum was excluded, As it was shown, the oncovirus

Fig. 1. Leukocytic leucosis virus (oncovirus type () isolated in human
leukocyte culture. Negative contrasting. A — multiple particles in a PHA-
stimulated culture. B — single particle. < 100,000

Fig. 2. Oncovirus type Cin intracellular space and budding off cells.
Leukocytic culture from a chronic myeloleucosis patient. x 250,000
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from leucosis patients was propagated in the leuko-
cytes from healthy donors.

Human embryo fibroblasts and human embryo
kidney cells were used in further passageing of the
oncovirus. The virus’ capability to replicate in primary
human embryo cell subcultures was studied by radio-
isotopes and EM. In 6 studied cultural fluid samples
an RNAase-resistant fraction labeled with 3H-uridine
was detected in the density range of 1.15-1.18 g/cm’,
which corresponds to the density of the known onco-
viruses. Such particles did not replicate in the presence
of actinomycin D and were absent from non-inoculat-
ed control leukocyte cultures (Fig. 3).

In the cytoplasm of inoculated cells studied by EM,
osmophilic clusters of fibrillar and membrane struc-
tures contained viral particles of type A with a diameter
of 87 nm (nucleoids 45 nm). Virions of type C were
also detected budding from the cell membrane. Some
type C particles were found outside cells. Inside cells,
condensed mitochondrial matrix and enlarged lammelic
complex were observed [1, 2, 3]. RNA extracted from
particles of 1.16 g/cm3 was analysed by centrifuging in
sucrose gradient [1,2,4, 5]. Itis a 70 S molecule char-
acteristic for oncoviruses. A reverse transcriptase assay
detected 70 S RNA molecules marked with small frag-
ments of newly synthesized DNA. In non-inoculated
cultures, such structures were never found.

Long-living cells from 5 chronic myeloleucosis
patients also supported replication of the oncovirus.
Cells that began growing into a culture were the most
likely producers of the virus. It is remarkable that
the progeny of those cells preserved virus-producing
capacity. Type C virions formed on the outer cyto-
plasm membrane, occurred outside the cells and had
centered optically dense nucleoids. Type A particles
were found inside the cells in fibrillar osmiophilic clus-
ters. Viral particles synthesized after inoculation of em-
bryonic cells also had a buoyant density of 1.16 g/cm?
[1]. The active reproduction of this virus in human
embryonic cells did not cause either transformation or
cytoplasmic changes in the clusters.

In the next series of experiments, we studied the
structure of the oncovirus and compared it with other
mammalian oncoviruses. The previously described tech-
nique Gautsch et al,, 1978 [4; 6] allows to study individual
protein structures, ¢.g. the major inner virion protein
product of the gag gene. This protein accounts for rough-
ly 25 % of the total virion proteins of oncoviruses, so it
can be easily obtained by PAAGE. The peptide mapping
of it is very informative for typing of novel isolates as
has been shown in a number of cases [2, 3, 4, 6].

On Figure 4, the main proteins of the virus
isolated form leucosis patients is presented. (The virus
was concentrated from 400 ml of cultural fluid by cen-

trifuging followed by purification in sucrose density
gradient). Afcer PAAGE the proteins p15, p24 and
gp70 characteristic for mammalian oncoviruses can be
clearly seen. The major inner p24 protein was studied
in collaboration with J. Elder, J. Gautsch and R. Lerner
from the Oncovirus Lab, Scripps Institute, San Diego,
CA. The p24-containing band was cut out of the slab,
iodated with Nal125 and treated with either trypsin or
chemotrypsin. The obtained polypeptides were sepa-
rated by two dimensional elecrophoresis on cellulose
sheets [2, 4]. The migration pattern of the obtained
peptides differed from those obtained previously for
p24 of the all known oncoviruses (Fig. 5).

The further concentration and purification of the
virus allowed to use it in experiments. The specificity
of the isolated virus was studied using immunomor-
phological and serological approaches. Ouhterloni gel
precipitation was applied initially. Hyperimmune sera
against (i) mouse leucosis virus, (ii) feline leukemia
virus and (iii) type D virus from HE-p2 cells did not
give any precipitation. Out of 12 sera from rabbits
immunized with purified virus, only two contained
specific antibodies. This fact indicated to a low anti-
genicity of the virus. In further studies by IF these sera
were used in a 1:4 dilution. The immune rabbit sera
preliminary were adsorbed with human (healthy do-
nors) and bovine sera in order to get rid of non-specific
rabbit antibodies against serum components.

Human embryo fibroblasts infected with leuko-
cytic leucosis virus, showed a cytoplasmic fluorescence
for 24 hrs p.i. onwards. First, the fluorescence granular,
later it grew confluent. The dynamics and morphology
of the fluorescence corresponded to the data obtained
for the other vertebrate oncoviruses [2, 3, 4, 5].

After these experiments, the immune rabbit sera
were used to survey of smears of bone marrow and
blood autopsies from leucosis patients. 73 individuals
were surveyed. A specific fluorescence of the bone mar-
row cells cytoplasm analogous to that of the inocu-
lated fibroblast cultures was detected in 19 out of 31
patients with various forms of leucosis and in 9 of 42
control group individuals. The difference was statisti-
cally highly reliable (p < 0.01).

The cytoplasmic fluorescence was observed in
15 out 0f 25 cases of acute leucosis and in 4 out of 6
cases of chronical myeloleucosis. The control group
consisted of 42 patients with so called ‘border condi-
tions™: plasmocytosis, reticulosclerodermia, myelomic
diosease, Werlhof disease and others. Only 1 person
was healthy donor of the bone marrow sample.

The blood samples studied from 70 of the total
of the 73. Fluorescence of the leucocyte cytoplasm
in the smears was detected in 10 out of 12 patients
with acute and chronic forms of leucosis and in 5 out
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of 58 control group individuals: 2 31953 g
blood donors and 3 patients with gt
rheumartoid arthritis. The differ- 107
ence between the two groups was 4 Z o Lo &
statistically reliable (p < 0.01). The
results of the conducted survey are 5 v i
presented in Table 1. g 32

The next step of our study was 2 s 110
examination of the virus in comple- i 0
ment fixation test (CFT) for detec- 2l o T R e
tion of antibodies against this virus _ s
in human blood sera. - TR e 0 R T T

In total, 128 blood sera from
healthy donors and 74 sera from

patients with acute and chronic ] /( "
myeloleucosis were surveyed by i :2 s Vet 7 s,
CFT with leukocyrtic leucosis viral T K T
antigen. The results are shown in ¢ VL
Table 2. These resules indicate that 0 b £l i
antibodies against the studied virus / \ g
widely occur in sera of leucosis i / \ bl 47
patients. The specific luorescence e ' g
of the cell cytoplasm and the nature £ / g ¥
of the fluorescence agree with the £ 2] / % B o /
data on the other oncoviruses. This ,’/ VAR /
similarity was observed in both o ook J / \ s AN
bone marrow and blood smears [+ — ey g
from patients with acute leucosis g st e — T

. . 5 10 15 20 0 5 10 15 20 25
and chronic myeloleucosis as well
as from some patients with reticu- Fig. 3. Buayant density of leukocytic leucosis virus and its RNA in sucrose gradient

A — Density of the oncovirus under study in the sucrose gradient; B — Same,
uninfected culture; C— Oncovirus under study, grown in the presence of actino-
mycin D in the cultural medium: broken line; Same virus, grown in the absence of
actinomycin D in the cultural medium: solid line; D — Density of the viral RNA in the
sucrose gradient

losclerodermia, myelomic discase,
rheumatoid arthritis and even some
clinically healthy persons. The
observed similarity appears fairly
explicable given the wide spread of
oncoviruses in humans and animals.

DISCUSSION

The conducted research has
shown a successtul application of
cultured leukocytes from human
blood for isolation of oncoviruses
from patients with acute leucosis
and myeloleucosis alike. Our data
suggest that the two approaches in
studying the viral nature of human
leucosis, (i) primary PHA-stimulat-
ed leukocyte cultures for isolation
of new viral strains and (ii) passaged
lymphoblastoid cultures from white

blood of patients for studies of virus Fig. 4. Proteins Fig. 5. Tryptic (A)
persistence in the cells in the long of the oncovirus isolated from and chemotryptic (B)
run. These two approached supple- aleucosis patient, studied peptides of the oncovirus

ment rather that exclude each other. in PAAGE p24 protein
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Table 1. Detection of the oncoviral antigen in the bone marrow and blood smears using the immunofluorescence technique

Source Patients with leucosis Control group Reliability of the

Acute leucosis | Chronic myeloleucosis | Chronic lympholeucosis | Healthy donors | Patients with other | difference
conditions

Bone marrow | 15/25 4/6 0/1 0/1 9/41 x=11.119

smears (p<0.01)

Total 19/32 9/42

Blood smears | 2/2 506 3/4 228 1330 Y'=24.140

Total 10/12 5/58 (p<0.01)

Fractions: the numerator is the number of positive samples, the denominator is the number of samples studied.

Table 2. Antibodies against human embryo fibroblasts infected with the virus under study in blood sera from leucosis patients and healthy donors

Serum samples | Studied | Antibodies titers in CFT with the studied oncovirus antigen Total and % of the | Reliability of the
Negative 1:10 1220 1:40 positive samples | difference

Leucosis patients |74 29 12 24 9 45(68.81%) p<0.01

Healthy donors | 128 104 10 4 10 24(18.75%) p<0.01

CFT: Complement fixation test.

The leukocytic cultures technique proved efficient

in isolation of oncoviruses. Passageing of the isolated

viruses in leukocytic cultures as well as in primary

fibroblasts and embryo kidney cells allows to grow the

virus in amounts sufficient for further studies.

In our study, both immunologic techniques, im-
munoflourescence and complement fixation, detected

the examined viral antigen or antibodies against it

reliably more frequently in samples from leucosis cases

compared with samples from control groups. This

fact is a strong indication to the etiologic role of the

studied virus in human leucosis 2, 4, 5, 7.
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The article is devoted to the investigation of human
leucocyte cultures derived from the blood of healthy
donors stimulated with PHA were successfully used
for isolation of human hepatitis C virus from the
blood of patients. The same cultures were used for
isolation and cultivation of oncoviruses at acute
leukosis and chronic myeloleukosis. The research was
conducted in a careful and objective way and can be
recommended for publishing in the medical Journal
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INTRAKORPORALE HARNABLEITUNG BEI DER ROBOTERASSISTIERTEN
RADIKALEN ZYSTEKTOMIE (RARC)

Dr. Sebastian Edeling, Dr. Sasa Pokupic

edeling

ABSTRACT

Die radikale Zystektomie beim muskelinvasiven
Urothelkarzinom ist ein grofler operativer Eingriff, der

in drei Teileingriffe gegliedert werden kann: radikale
Zystoprostatektomie bzw. radikale Zystektomie bei der
Frau, ausgedehnte Lymphadenektomie, Anlage einer
Harnableitung (z.B. Ileumconduit oder Neoblase).
Onkologisch ist eine RO-Resektion und die ausgedehnte
Lymphadenektomie bis auf Hohe der Aorta entscheidend.
Durch die Dauer und Ausdehnung des Eingriffs besteht ein
hohes Risiko fiir intra- und postoperative Komplikationen.
Durch den Einsatz des da Vinci®-Operationssystems sollen
die Komplikationen minimiert werden.

Das da Vinci®-System hat sich bei der radi-
kalen Prostatektomie in den USA durchgesetzt.
Dort werden ca. 95% der radikalen Prostatektomien
roboterassistiert durchgefiihrt. Vorteile bei der ro-
boterassistierten Prostatektomie (RARP) sind neben
den allgemeinen Vorteilen einer minimalinvasiven
Operation wie geringerer intraoperativer Blutverlust,
weniger postoperative Schmerzen, weniger Wund-
heilungsstorungen, kiirzerer Krankenhausaufenchale
und schnellere Riickkehr in das normales Leben auch
bessere funktionelle (Kontinenz und Erektionsraten)
und onkologische Ergebnisse (geringere R1-Raten).

Bei der radikalen Zystektomie konnten die onko-
logischen Ergebnisse durch Verinderungen der offenen
Operationstechnik in den letzten Jahren nicht wesent-
lich verbessert werden. Dies liegt vor allem daran, dass
das rezidivfreie und Gesamtiiberleben weniger von der
OP-Technik als vom Tumorstadium und dem nodalen
Status abhiingig ist.

Die roboterassistierte Zystektomie (RARC) wird
seit 2005 zunchmend in den USA durchgefiihre.

Zunichst wurde die Zystektomie und die Lymph-
adencktomie roboterassistiert, die Anlage der Har-
nableitung iiber einen ca. 10 cm Hautschnitt operiert
(extrakorporale Harnableitung). Seit 2013 wird auch
die Harnableitung (Ileumconduit / Neoblase) ohne
zusitzlichen Hautschnite (intrakorporale Harnablei-
tung) komplett roboterassistiert durchgefiihre.

Dic Daten des IRCC (International Radical
Cystectomy Consortium) von 2013 zeigten, dass 77%

(n=698) mittels extrakorporaler Harnableitung und 23%
(n=208) mittels intrakorporale Harnableitung versorgt
wurden. Hierbei erhielten 68% (n=613) ein lleumcondu-
it, 32% (n=294) cine kontinente Harnableitung, (1)

Die ersten Daten zeigten keine Unterschiede in
den onkologischen und funktionellen Ergebnissen zwi-
schen RARC und der offenen Operation. (2) (3) (4)

Unterschiede bestanden jedoch sowohl beim
intraoperativen Blutverlust (RARC 460 ml vs. Offen
1172 ml), der Krankenhausverweildauer (5,5 vs 8,0
Tage) und den Komplikationen.

Ng konnte 2009 in einer der ersten RARC-
Serien mit extrakorporaler Harnableitung in einem
dirckten Vergleich von 187 Patienten (83 RARC, 104
offen) cine deutliche Reduktion der Komplikationen
beobachten (41% vs. 59%). Vor allem die high-grade-
Komplikationen (Clavien 3-5) konnten innerhalb der
ersten 30 Tage reduziert werden (10% vs. 30%). (2)

Die Daten des IRCC zeigen aufSerdem einen Vor-
teil der intrakorporalen verglichen zur extrakorporalen
Harnableitung. Die Wiederaufnahmerate innerhalb
von 30 Tagen nach der Operation unterschied sich

signifikant (n=10 (5%) vs n=95 (15%). (3)

OP-TECHNIK

Seit Mitte 2013 wird ein grofSer Teil der radikalen
Zystektomien an unserer Klinik roboterassistiert mit
intrakorporaler Harnableitung (Ileumconduit / Neo-
blase) durchgefiihre.

Wir tiibernahmen hierfiir die Operationstechnik
von Prof. P. Wiklund aus Stockholm.

Die Patienten werden nach dem fast-Track-
Schema behandelt. Antibiotisch erfolgt lediglich ein
Single-Shot mit Tazobac 4g, der nach 4 Stunden OP-
Dauer erneut gegeben wird.
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Das Port-Placement unterscheidet sich nur leicht
von dem Standardplacement bei der RARP: Der Ka-
meratrokar wird etwas weiter kranial (4 cm oberhalb
des Nabels) geseezt. Die restlichen Trokare werden
dann in den iiblichen Abstinden platziert. Der 8mm-
da Vinci©-Trokar fiir Arm 3 im linken Unterbauch
wird in einen 12mm-Trokar gestecke iiber den spater
das Stapeln des Dinndarms erfolgt. Wir stapeln die
Diinndarm Anastomose in seit-zu-seit-Technik.

® 12mm Kamera

L] ® Roboter Arm 1

® Roboter Arm 2

& 12mm Rob Arm 3 /A port 2
® 12mm Assistentenport 1

® Smm Assistentenport

™ -
® ®
Abb.1: Port-Placement bei der RARC

Die Neoblase nach Wiklund ist eine modifizierte
Studer-Neoblase bei der im ersten Schrite die Ana-
stomose zwischen Diinndarm und Harnréhre genihte
wird. Erst dann wird der Diinndarm antimesenterial
eroffnet und die Neoblase vernihe.

Die Harnleiter werden spatuliert und zu einer
Wallace-Platte adaptiert. Diese wird an das Ende des
Conduits oder an den Diinndarm-Schornstein der
Neoblase geniht.

Das Priparat wird in einen grofSen Bergebeutel
gelegt und bei der Frau transvaginal entfernt. Beim
Mann wird der Schnitt des Kameratrokars am Ende
der OP erweitert und so der Bergebeutel geborgen.

ERGEBNISSE

Wir versorgten 14 Patienten mit einem Ileumcon-
duit, 7 Patienten mit einer Neoblase und S Patienten
erhielten eine Harnleiter-Haut-Fistel bei Einzelniere.

Trotz zunichst langer Operationszeiten, die sich
schnell reduzierten, gab es intraoperativ keine Kom-
plikationen. Die OP mit Anlage cines Ileumconduits
dauerte durchschnittlich 352 Minuten (241-475 min),
bei Anlage einer Neoblase betrug die OP-Zeit 443
Minuten (350-525 min).

Orientierend dauerte hierbei die Zystektomie
ca. 1,5 Stunden, die Lymphadenckcomie ca. 1,0-1,5
Stunden, die Harnableitung ca. 2-4 Stunden.

Bei der Lymphadencktomie, die standardmifig
bis zur Aorta durchgefiihrt wird, wurden durchschnite-
lich 21,1 Lymphknoten (8-40) entfernt.

Der intraoperative Blutverlust betrug durch-
schnittlich 305 ml (50-800 ml), sodass keine Erythro-
zytenkonzentrate verabreicht werden mussten.

Eine RO-Rescktion konnte bei 25 der 26 Pati-
enten erreicht werden. Der R1-Befund bestand an
cinem Ureter, der in der endgiiltigen Histologie trotz
mchrmaliger Nachrescktion ein pT'is aufwies. Hier
wurde beschlossen, eine BCG-Spiilung der Niere mit
anschliefender URS und Stufenbiopsien durchzu-
fithren. Bei dann weiterhin positivem Befund sollte
zweizeitig eine Nephrouretercktomie erfolgen.

Der unmittelbare postoperative Verlauf zeigte
cine schnelle Erholung der Patienten. Fast alle Pa-
tienten lagen nur die postoperative Nacht auf der
Intensivstation und wurden am Morgen des ersten
postoperativen Tages auf die Normalstation verlege
und dort mobilisiert.

Wundheilungsstérungen traten bis auf eine ver-
lingerte Sckretion aus einer Trokar-Stelle keine auf.

Die Krankenhausverweildauer konnte gegeniiber
unseren offenen Zystektomien gesenkt werden: Fiir
Patienten, die cin Ileumconduit erhielten betrug die
postoperative Liegezeit 10,0 Tage (6-16 Tage) (InEK-
Kalkulation: mittlere VWD 17,6 Tage), fiir Patienten
mit Neoblase 13,2 Tage (6-33 Tage) (InEK mittlere
VWD 22,3 Tage). Die Patienten, dic lediglich cine
Ureter-Haut-Fistel bekamen lagen 8,0 Tage (5-17
Tage) postoperativ.

An Komplikationen, die prospeketiv erfasst
wurden, zeigten sich hauptsichlich Grad 1-2 Kompli-
kationen. Grad 3-Komplikationen traten nur bei den
Patienten mit Neoblase auf.

Der zunichst hiufig auftretende postoperative
paralytische Ileus kam nach Anpassung der prophylak-
tischen abfiihrenden Medikation nur noch seleen vor.

ZUSAMMENFASSUNG

Die RARC mit intrakorporaler Harnableitung ist
schr gut durchfithrbar. Die Operationszeiten unter-
scheiden sich nach einer kurzen Lernkurve kaum von
denen der offenen Operation.

In bisher durchgefithrten Studien kann sich das
OP-Verfahren sowohl onkologisch als auch funktionell
mit der offenen Operation messen.

Vorteile des robotischen Vorgehens sind: geringe
intra- und postoperative Komplikationsraten, geringer
intraoperativer Blutverlust, kiirzere Liegezeit auf der
I'TS und kiirzere Krankenhausverweildauer .

Im Vergleich zu den Patienten, die cine RARC
mit intrakorporalem Ileumconduit erhiclten, zeigten
sich im weiteren stationiren Verlauf mehr und hoher-
gradige Komplikationen bei den Patienten, die mittels
Neoblase versorgt wurden.
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Art der Harnableitung ﬁfi@tﬂ;{.ﬁ:ﬂgﬂgﬂ Komplikation (lavien-Grad | Therapie
Neoblase (n=7) 7 Paralytischer lleus 2 Abfiihrende Malnahmen
Metabolische Azidose 2 Orale Alkalisierung
Anastomoseninsuffizienz Neoblase (n=3) | 2 DK belassen
[1° Nierenstau hds. 2 Abschwellende Medikation
Harnwegsinfekt (n=4) 2 Antibiotische Therapie
Sekretion aus Trokarstelle 3a Naht
Blasen-Scheiden-Fistel 3b Vaginale Naht
Nierenstau links 3b Perkutane Nierenfistel
SJK-Dislokation in Abdomen 3b Laparoskopische Bergung
[leumconduit (n=14) 6 Sekretion aus Vagina 1
Fliissigkeitsabgang Urethra 1
Asymptomat. Nierenstau rechts 1
Paralytischer lleus (n=3) 2 Abfiihrende MaBnahmen
Fieber bei HWI 2 Antibiotische Therapie
Pseudomembrandse Kolitis 2 Antibiotische Therapie
Ureter-Haut-Fistel (n=5) |1 Paralytischer lleus 2 Abfiihrende Manahmen
Harnwegsinfekt 2 Antibiotische Therapie
Entscheidend fiir eine Reduzierung der Kom- LITERATUR
plikationen ist neben der operativen Qualitic das 1 JoHAR,R., HAYN, M., ET AL. Complications After
pré-, peri- und postoperative Managment (fast-Track, i{obot—a_ssmtlecI{{Rgd@alCCystectomyéResults. ﬁon};he
Antibiotika-Regime, frithzeitige Mobilisation,...) das [rjlrtzf;%tigm obotic Lystectormy Lonsortium. Bt

wir weiter zu verbessern versuchen. ‘ '
2 Ng, C., T AL. A Comparison of Postoperative Com-

plications in Open versus Robotic Cystectomy. Eur.
Urol 2009

3 Nix]., ET AL. Prospective Randomized Controlled
Trial of Robotic versus Open Radical Cystectomy for
Bladder Cancer: Perioperative and Pathologic Results.
Eur Urol. 2009

4  WIKLUND, P., ET AL. Robotic radical cystectomy and
diversion in 2013: Where do we stand? 2013



10 archiv euromedica | 2014 | vol. 4 | num. 2

INTERRELATION BETWEEN SAGITTAL AND TRANSVERSAL SIZES
IN FORM VARIATIONS OF MAXILLARY DENTAL ARCHES

S.V. Dmitrienko', D.A. Domenyuk’, A.S. Kochkonyan’,
A.G. Karslieva, D.S. Dmitrienko’

'Department of Dentistry, Pyatigorsk Medical-Pharmaceutical Institute,
Pyatigorsk, Russia

“Department of general practice dentistry and child dentistry, Stavropol
state medical university, Stavropol, Russia

3Department of dentistry of Child Age, Volgograd State Medical University,
Volgograd, Russia

ABSTRACT

Interrelation between sagittal and transversal sizes in form
variations of maxillary dental arches. Scientific studies and clinical
observations confirm that human dental arch forms reveal a great
variety. There has been an analysis conducted aiming at detecting
the interrelation between sagittal and transversal sizes of maxillary
dental arches in 287 patients (both sexes; in their early adulthood,
aged 21-35) with physiological occlusion of permanent teeth. Three
types of maxillary dental arches were proposed: vestibular dental
arch, alveolar lingual (palatal ) arch, and dentoalveolar arch. There
has been an interrelation established between the sagittal (the depth
of the arch) and transversal (the width of the arch) sizes of the
maxillary dental arches, and to evaluate the dental arch form it has
been recommended to determine the arch index (the ratio between
its depth and width). With the dental arch index of 0.7440.03 the
arch form was defined as mesognathic; the dentoalveolar arch and
alveolar arch index then was 0.940.05. In case of a dental arch index
below 0.7, the dentoalveolar arch and alveolar arch index being less
than 0.85, the arch form was viewed as brachygnathic. The form was
classified as dolichognathic in case the index went beyond 0.77 with
the dentoalveolar arch and alveolar arch indices exceeding 0.95.

Numerous experts for more than a hundred years
now have offered description of the shapes and the
sizes of maxillary dental arches [1, 5, 6, 7, 8]. The first
classification for dental arch forms proposed three
main forms — narrowed, square and oval [2]. At the
same time, research data and clinical observations sug-
gest that maxillary dental arch forms in humans can be
described with considerable diversity. Most research-
ers evaluated the biometrics of maxillary arches and
detected their relation to the size of the teeth and the
craniofacial complex [3, 4, 9].

In the literature available, we did not find any
data on the relationship between the sagittal and the
transversal sizes of maxillary dental arches in view of
the variety of their shapes, namely mesognathy, doli-
chognathy, and brachygnathy, which has stood to be

the objective of the present study.

There has been an analysis conducted regarding
the sagittal and transversal sizes in maxillary dental
arches in 287 patients (both sexes; in their early adult-
hood) with physiological occlusion of permanent
teeth.

Three types of maxillary dental arches have been
proposed — the vestibular dental arch, the alveolar
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Fig. 1. Maxillary cast models with the contours of the dental arch (a), the alveolar arch (b), and the dentoalveolar arch (c).

lingual (palatal) arch, and the dentoalveolar arch. The
cast models of the upper jaw were dotted in order

to constructing and morphometric measurements

in the maxillary dental arches. When studying the
dental arch, the main points were set in the middle

of the vestibular surface of the incisors, canines and
premolars’ occlusal contour (the most prominent part
in the vestibular contour of the tooth crown’ occlusal
surface); the most protruding points on the vestibu-
lar contour’ occlusal surface of the vestibular distal
cusps were marked on the molars. The alveolar lingual
(palatal) arch was formed through connecting the dots
located at the lingual surface of the dental arch in the
interdental spaces. When studying the dental arch the
dots were set in the middle of the teeth crowns’ distal
surface in proximity of the occlusal contour (Fig. 1).

The key parameters for measuring the maxillary
dental arches included the arch length, width, and
depth as well as the frontal distal diagonal. The longi-
tudinal length of the dentition was detected through
the Nance method as a sum of the mesial distal diam-
cters of the compounding teeth. The third molars were
not included in the measurements due to being the
most variable ones.

When measuring the dental arch and the dentoal-
veolar arch, the frontal vestibular point was arranged
amidst the medial incisors. The width of the maxillary
arches (dental arch, dentoalveolar arch, and alveolar

arch) was measured between the second molars (W7,
W7.7and W7). The depth of the arch (D7, D} "u
D!”) was determined as a distance from the frontal
vestibular point to the line connecting the correspond-
ing points of the second molars along the projection of
the median palatal suture.

The arch form was defined through the arch
index (the ratio between its depth and widch). The
maxillary dental arch form was defined as mesognathic
in the cases where the dental arch index was 0.74+0.03,

that of the dentoalveolar the alveolar arch — 0.9+0.05,
regardless of the teeth size (macrodontia, microdontia
or normal teeth size). For the brachygnathic form the
dental arch index was below 0.7, the indices of the
dentoalveolar and the alveolar arches being less than
0.85. In the event the dental arch index went beyond
0.77, that in the dentoalveolar and the alveolar arches
exceeding 0.95, the form was classified as dolichog-
nathic.

To estimate the size of the teeth we used the mean
module of the molar crowns (half-sum of the first and
second molar crowns modules). The crown module
was calculated employing the A.A. Zubov method,
taken as half-sum of the vestibular lingual and the
mesial distal diameters of the tooth crown. The mean
module of the molar crowns residing in the range
of 10.6 — 11 mm was viewed as normal teeth size. A
reduced value was typical of microdontia, while the
value’s increase was indicative of macrodontia in the
permanent molars.

The outcomes suggest that in case of physi-
ological occlusion of permanent teeth there were nine
major types of maxillary dental arches to be found.
Individuals with the mesognathic, brachygnathic, and
dolichognathic arch forms revealed variants of micro-
dontia, normal teeth size, and macrodontia of the
permanent molars. There also has been an investiga-
tion into the parameters of the dental, the alveolar, and
the dentoalveolar arches in patients with the above-
mentioned forms of maxillary dental arches.

The study has shown that, regardless of the form
of the maxillary arches and the teeth size, the matching
index for the teeth size in relation to the frontal distal
diagonal (the ratio between the sum of the mesial
distal diameters of the seven teeth on one side to the
length of the frontal distal diagonal) was stable, and
for the dental arches it was 1.06+0.01, for the dentoal-
veolar arches — 1.07+0.01, while for the alveolar arches
it was 1.1420.01. This index is of high pragmatic value

11
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and allows determining whether or not the size of
teeth conforms to the size of the jaws, as well as it al-
lows predicting a deficit or an excess of space in the jaw
bones for permanent teeth. Mention to be made here
that the dental arch length (which is the sum of the
mesial distal diameters of 14 teeth) in case of normal
teeth size in the permanent teeth averaged 115.11+4.21
mm. In case of macrodontia the dental arch length
was over 120 mm with an average of 124.14+4.37

mm. For microdontia it was typical to have the dental
arch length less than 110 mm with its value being
105.344+4.64 mm.

We have studied the main parameters in the
dental, the alveolar and the dentoalveolar arches also
evaluating the interrelation between the major points.

Table 1 contains the results obtained through a
study of the dental arches.

The outcomes have shown that under macrodon-
tia of permanent teeth virtually all the measurements
in the dental arches were significantly higher than in
case of microdontia. The major indicator for the teeth
size was the frontal distal diagonal (FDDd1-7).

During that, the key indicator for the dental arch
form was the dental arch index, and the ratio between
the depth of the dental arch (Dd1-7) and the widch
between the second permanent molars in those with
mesognathic dental arch was 0.75+0.03 for normal
teeth size, 0.74+0.03 — for macrodontia, and 0.73+0.03
—under microdontia. Thus, the dental arch index in
case of mesognathia averaged 0.75+0.03, depended on
the ratio of sagittal and transversal dimensions, and
revealed absolutely no dependence on the actual sizes
of the teeth. The dental arch index for dolichognathic
form was, on average, 0.81+0.02, while in case of
brachygnathic form it averaged 0.68+0.02. Note to be
made here of the ratio of the dental arch depth (D7)
to the depth of the anterior part of the arch (D}?),
which in case of mesognathia was 4.81+0.03, for doli-
chognathia — 3.73+0.03, while under brachygnathia it
was 4.97+0.04.

Table 2 contains the results of the study in rela-
tion to the alveolar arches measurements.

The results showed thart the absolute values of the
alveolar arches’ parameters were significantly lower if
compared to the dental ones. However, the compara-
tive measures revealed the same proportional rela-
tionships. The ratio of the depth of the alveolar arch
(D!7) to the width between the second permanent
molars (W77) in those with the mesognathic arch was
0.93+0.02 for the normal teeth size, 0.940.03 — for
macrodontia, and 0.89+0.03 — in case of microdontia
of the permanent teeth. The ratio of the depth of the
alveolar arch (D7) to the depth of the anterior part of
the arch (D) under mesognathia was 4.3+0.03, while

for dolichognathia it was 3.6+0.04, and for brachyg-
nathia — 4.95+0.04, coinciding with the similar dental
arch indices.

Table 3 offers the study results regarding the
dentoalveolar arches.

The dentoalveolar arch index in people with me-
sognathic arch form was 0.93+0.02 for normal teeth
size, 0.92+0.03 — for macrodontia, and 0.91+0.03 — for
microdontia. Therefore, the dentoalveolar arch index
under mesognathia averaged 0.91+0.03 and depended
on the ratio of the sagittal and the transversal dimen-
sions, while being virtually irrespective of the actual
sizes of the teeth. The dentoalveolar arch index in case
of the dolichognathic form was, on average, 0.97+0.02,
while for the brachygnathic form it was 0.79+0.03. The
fact that stands out here is the ratio of the depth of the
dentoalveolar arch (D!7) to the depth of the anterior
part of the arch (D}?), which under mesognathia was
3.53+0.03, under dolichognathia — 3.01£0.03, being
equal to 3.99+0.04 for brachygnathia.

Hence, cach of the maxillary arch forms has typi-
cal major parameters, which may prove useful when
determining the size of the metal arcs implemented at
various stages of orthodontic treatment.
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Table. 1. The main parameters of the dental arches in case of their form variations

vol. 4 | num. 2 13

Forms of the dental arches

Main measurements in dental arches (mm)

Wd7-7 Dd1-7 Wd3-3 Dd1-3 FDD d1-7
Mesognathic, normal teeth size | 57.48 +1.54 43.11+0.93 36.08 +0.67 9.22+0.36 52.12+1.42
Mesognathic macrodontia 64.28 +1.61 47.45 +£1.08 35.96 + 1.14 10.85 +0.55 57.42 £1.63
Mesognathic microdontia 55.17 +1.39 40.16 £ 0.87 36.03 £0.78 7.46+0.32 4873 +1.38
Dolichognathic, normal teeth size |59.83 + 1.69 47.45+1.29 37.04+0.92 11.32£0.68 56.09 + 1.54
Dolichognathic macrodontia 61.17 £1.82 50.78 +1.93 38.41+1.16 15.03 +1.51 59.28 +1.97
Dolichognathic microdontia 55.07+1.33 4347 +1.12 36.67 +0.72 12.01+1.24 51.08+1.23
Brachygnathic, normal teeth size | 61.98 +1.95 42.02 +1.09 35.81+0.91 7.98 +£0.41 51.98 +1.39
Brachygnathic macrodontia 66.32 + 2.04 4452 +1.25 35.04+1.08 9.37+£0.74 56.06 +1.73
Brachygnathic microdontia 57.54+1.43 38.68 + 0.86 3242 +0.59 7.92+0.41 48.31+1.29
Table. 2. The main parameters of the alveolar arches in case of their form variations
Arch forms Main measurements in alveolar arches (mm)
W 77 D 1-7 W 33 D 13 FDD 1-7
Mesognathic, normal teeth size | 46.21+2.03 4312 +0.59 33.79+1.34 9.56 +0.74 48.31+0.86
Mesognathic macrodontia 54.03 £2.36 4851+ 1.24 3247 £0.95 11.84+1.22 52,96 +1.75
Mesognathic microdontia 4452 +1.99 39.03 +£0.82 31.21£0.96 9.09 +0.57 4482 +1.31
Dolichognathic, 49.02 +1.36 48.02+1.12 31.03 £0.89 13.03+1.14 52.04 +1.48
normal teeth size
Dolichognathic macrodontia 50.48 + 1.94 49.53 +1.67 36.01+1.23 14.48 +1.54 55.11+1.76
Dolichognathic microdontia 4451+1.13 43.04 £ 1.09 31.97 £ 0.91 12.04+1.11 47.29£1.42
Brachygnathic, normal teeth size | 52.04 +1.19 40.47 £1.05 32,96 + 1.45 9.48 +0.47 48.47 £1.35
Brachygnathic macrodontia 54.49 +1.88 4495+ 1.21 33.01£1.15 9.51+0.88 52.19 £ 1.65
Brachygnathic microdontia 46.52 +1.21 38.93 +0.81 32.38 £0.62 7.89+0.38 4472 £1.07
Table. 3. The main parameters of the dentoalveolar arches in case of their form variations
Arch forms Main measurements in dentoalveolar arches (mm)
Wda7-7 Dda1-7 Wda3-3 Dda1-3 FDDda1-7
Mesognathic, normal teeth size | 49.51+1.52 46.03 +1.13 38.48 +1.03 13.02+£0.78 51.71+1.54
Mesognathic macrodontia 56.49 +1.82 50.98 +1.53 38.61+1.44 1439+ 1.03 56.68 + 1.69
Mesognathic microdontia 48.03 +£1.55 4331+1.21 33.47+£1.07 12.41+1.01 48.29+1.13
Dolichognathic, normal teeth size | 51.49 1.92 50.02+1.34 36.61+1.12 17.04+£1.09 56.11+ 1.66
Dolichognathic macrodontia 5453+ 1.73 53.96 + 1.88 38.48+1.12 18.02+1.57 59.19 +2.08
Dolichognathic microdontia 48.51+1.42 46.22+1.23 36.19 +1.08 1499 +1.22 51.03+1.12
Brachygnathic, normal teeth size | 55.04 +1.89 4333+ 1.17 37.51+1.19 11.48 +£1.04 5201+1.13
Brachygnathic macrodontia 58.68 +1.84 46.48 +1.29 38.49+1.27 11.51+1.05 5529 +1.54
Brachygnathic microdontia 50.96 + 1.31 41.52£1.18 35.52+1.15 10.02 +1.11 48.04 £1.32
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ABSTRACT

The authors put forward a classification for maxillary dental arch
forms, which includes nine major clinical variants. Individuals
with mesognathic, brachygnathic, and dolichognathic arch forms
demonstrated microdontia, normal teeth size, and macrodontia in
permanent molars. Each of the maxillary dental arch forms were
characterized by the main biometric parameters, which may prove
useful when determining the size of metal arcs implemented at

various

stages of orthodontic treatment.

Orthodontic literature has studied the shapes and
sizes of dental arches for ages now, and a vast number
of scientific papers offer the description of ideal arch
forms 2,7, 11, 12].

G.C. Chuck (1932) was the first one to propose
a classification for the arch forms, specifying them
as narrowed, square and oval ones [4]. At the same
time, the classification holds terms referring, on the
one hand, to the arches’ sizes (narrowed), while on
the other — to their similarity with geometric figures,
which, above that, do not actually reflect the true
shape of the arches (square).

The classifications describing the shape of the
dental arches through various mathematical expres-
sions utilize definitions like chain curves, elliptic curves,
parabolical, mixed models (ellipse and parabola), conic
sections, spline curves, and beta functions [1, 3, 6, 10].

Scientific studies and clinical observations con-
firm the fact that dental arch forms in humans vary a
lot [5, 9]. This diversity does not allow making a search
for the ideal arch shape. E.H. Angle proposed that the
concept of the ideal arch form should be related to the
facial types, namely dolichocephalic, mesocephalic
and brachycephalic. During that, it has been proven
that the dolichocephalic facial type, more often than
not, comes along with narrow and long arches, while in
case of the brachycephalic type short and wide arches
dominate [8]. Yet, the author offers no morphometric
data just like shows no parameters for determining the
arch shapes.

This reveals a need for a system-wide approach to
ascertaining arch forms, both when diagnosing their
shape and size abnormalities and through orthodontic
treatment, which prompted this present study.

There has been an analysis conducted regarding
the sagittal and transversal sizes in maxillary dental
arches in 287 patients (both sexes; in their early adult-
hood) with physiological occlusion of permanent
teeth.



To construct dental arch we used the main points
that were set in the middle of the vestibular surface of
the incisors’ occlusal contour; canines and premolars
were used to set the most prominent part in the ves-
tibular contour of the tooth crown” occlusal surface;
the most protruding points on the vestibular contour’
occlusal surface of the vestibular cusps were marked on
the molars (Fig. 1).

The key parameters for dental arches measure-
ment included the arch width, depth and the frontal
distal diagonal. When measuring the dental arch, the
frontal vestibular point was set amidst the medial inci-
sors on the vestibalar surface. The width of the dental

Fig. 1. Maxillary cast model bearing the dots
and contours of the dental arch

arch was measured between the second molars at the
most protruding points on the vestibular contour’ oc-
clusal surface of the vestibular distal cusps. The depth
of the dental arch was measured from the frontal ves-
tibular point located on the vestibalar surface between
the medial incisors of the upper or lower jaw, and up
the line connecting the vestibular distal points of the
second molars along the projection of the median
palatal suture. The arch form was defined through arch
index (the ratio between its depth and widch).
Estimation of the tecth size implied using the
mean module of the molar crowns (half-sum of the
first and second molar crowns modules). The crown
module was calculated as half-sum of vestibular lingual
and mesial distal diameters of the tooth crown. The
mean module of the molar crowns of 10.6 to 11 mm
was accepted as normal teeth size. Reduced value was
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typical of microdontia, while an increase in the same
value revealed macrodontia of the permanent molars.

The outcomes have shown that physiological
occlusion of permanent teeth came along with three
major forms of dental arches identified in accordance
with the arch index.

With the dental arch index of 0.74+0.03 the arch
form was defined as mesognathic. In case of an index
below 0.71, the arch form was viewed as brachygnath-
ic, while an index going beyond 0.77 pointed at the
dolichognathic form (Fig. 2).

Individuals with physiological occlusion of
permanent teeth mostly demonstrated the mesog-
nathic type of the dentoalveolar arch, which was found
in 5614.5%. The dolichognathic type was found in
36+4.5%, while the brachygnathic type in 28+4.5% of
all the patients studied.

In the cases with the normal size of the perma-
nent teeth combined with the mesognathic arch, the
length of the dental arch (the sum of mesial distal
diameters of 14 teeth) averaged 112.6+3.62 mm, the
width of the arch between the second permanent mo-
lars was 57.5+2.8 mm, while the depth of the arch was
aslong as 43.1+2.8 mm. The arch index was 0.75+0.03.
The mean module of the molar crowns was 0.8+0.2
mm. The average measure of the frontal distal diagonal
was 51.8+2.8 mm. In the brachygnathic type com-
bined with the normal size of the permanent teeth,
the dental arch length (which is the sum of the mesial
distal diameters of 14 teeth) averaged 110.2+2.87
mm, the width of the dental arch between the second
permanent molars being 62.23+2.8 mm, and the depth
of the arch was 42.1+2.8 mm. The arch index proved
to be significantly lower than that in patients with
mesognathic type of the dental arch and was equal to
0.68+0.03. The mean module of the molar crowns was
10.750.15 mm. The frontal distal diagonal was, on av-
erage, 52.2+2.8 mm. The dolichognathic dental arches
typically revealed enlarged sagittal sizes, and reduced
transversal sizes, if compared with the mesognathic
type of the arch. The width of the dental arches was
59.83+2.8 mm, the depth being 47.45+2.8 mm. Given
that, the arch index was 0.82+0.03.

In microdontia of the permanent teeth, the
typical point making it different from normal sized
arches was that the arch length (the sum of the mesial
distal diameters of 14 teeth) was significantly lower
in all forms of the dental arches surveyed. In mesog-
nathic type the arch length was 103.22+2.8 mm, in
the brachygnathic type — 100.78+2.8 mm, while in
the dolichognathic it was 105.3+2.8 mm. Due to that,
there was a significantly smaller size in the frontal dis-
tal diagonal, which in case of mesognathia was equal to
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Fig. 2. Major types of dental arches: mesognathic (a), dolichognathic (b), and brachygnathic ()
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Radiation methods for studies of various organs
and systems continue to be one of the decisive factors
in setting the final clinical diagnosis at the carliest
stages possible. The latter acquires particular impor-
tance when the pathology deals with such a multifunc-
tional organ like the heart.

The task of a clinician is to select the desired set
of diagnostic approaches that best reflect the state of
the test body both in the anatomical and functional
meaning,

The entire arsenal of modern methods used in
cardiology is divided into ionizing (x-ray computed
tomography with all varieties, coronary angiography,
radionuclide methods of research) and non-ionizing
(echocardiography and magnetic resonance imaging).

The selective coronary angiography (CAG) is still
considered the only reliable method for studying the
anatomy of the coronary bed to quantify the degree of
stenosis, and myocardial revascularization [1, 25, 18,
10].

Nevertheless, the method has several limitations:
invasiveness, radiation exposure, the risk of complica-
tions and high costs. However, the negative side of
the CAG is purely anatomical and methodological
feature: the method is limited only by the assess-
ment of the intraluminal loop of the coronary vessels,
not allowing to study the condition of the walls and
the functional significance of the stenosis. This fact
contributes to inadequate assessment and diagnosis of
carly manifestations of atherosclerosis.

The following clinical situation occurs: athero-
sclerosis plaque that does not cause narrowing of the
vessel lumen, leads to underestimation or overestima-
tion of the extent and / or severity of atherosclerotic
lesions. In these cases, the results of intravascular ulera-
sound are much more demanded, especially in patients
with multiple, but intermediate stenoses [42].

The most reasonable way is to combine the
capabilities of modern radiation diagnosis — from the

visualization of the coronary arteries to detection of
hidden perfusion abnormalities or acute myocardial
infarction with silent clinic. In recent clinical situations
in tandem CAG and echocardiography (ECHO CQG)
the third method, radionuclide imaging (SPECT or
PET), is added.

However, there are certain inherent difficulties
of conducting any diagnostic procedure, especially for
ECHO CG. They include: anatomy peculiarities of
the coronary arteries (CA), small diameter, hyperkine-
sis, respiratory excursions of the lungs and chest. [7].

But the method of ECHO CG has undeniable
advantages: non-invasive, low cost, availability, the
possibility of dynamic studies. In turn, the variety of
technologies and techniques allow us to study various
functions of the heart (hemodynamics, contractility)
and the state of the coronary arteries. From a clinical
point of view, the following methods: are mostly de-
manded direct visualization of acherosclerotic plaque,
determination of the rate and nature of coronary
blood flow evaluation of coronary reserve in the main
vessels, state of hemodynamics in the central circula-
tion, the state inotropic function of the heart muscle,
the presence of zones of akinesia and hypokinesia.

However, even with these multifunctional capa-
bilities of the method, there are some difficulties in
evaluating each of these advantages.

For example, direct imaging of atherosclerotic
plaque in CA is possible with considerable calcium
component [1], more frequent at the mouths of the left
and right coronary arteries. Naturally, the diagnosis of
stricture formation or stenosis is primarily based on the
use dopplerographic color mapping methods [3, 31].

Without going into details of technical and
methodological conditions of ECHO CG, it should
be noted that there are 2 access pathways: the tran-
sthoracic and transdermal.

If we consider percutaneous ECH CG, this tech-
nique allows to qualitatively visualize the proximal and
middle portions of the main coronary arteries [4], but
with the damage of the middle and distal parts of the
coronary bed, it becomes impossible, because they do
not fall into the plane of the ultrasound slice.

Sensitivity and specificity of transesophageal
ECHO CG in the diagnosis of proximal coronary
stenoses and occlusions, according to different
authors, ranges between 32 and 91% at stenosis, and
from 76 to 100% — at occlusions [4, 3, 31, 30].
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In recent years, for non-invasive study of coro-
nary blood flow and coronary reserve, the method of
transthoracic ECHO CG is used [32,33].

In contrast to transesophageal ECHO CG, the
transthoracic approach allows visualization of the mid-
dle and distal portions [32-36]. For clinicians, of the
greacest interest is the opportunity to study coronary
flow reserve in the distal parts, as the latter occurs not
only in the area of constriction, but also along the
distal vessel. A limitation of the method is the dura-
tion of the investigation, qualification of a radiologist,
variability of location window in individual patients.

Another extensive branch of radiation diagnostics
used in cardiosurgical practice is presented by methods
of computed tomography (CT), especially the multi-
slice spiral computed tomography (MSCT).

The dynamics of development and CT research
findings, which had the following trends and direc-
tions, are extremely interesting. In particular, if at the
carly stages of studying the role of CT in the diagnosis
of coronary artery atherosclerosis the presence and
degree of calcification were considered, the results
of further investigations showed the opposite. The
presence, localization and degree of calcification do
not always correspond to the location and degree of
stricture formation or stenosis revealed during invasive
coronary angiography.

The most interesting one was the clinical observa-
tion that acute coronary complications more fre-
quently occur due to spontaneous rupture of non-cal-
cified plaque that are not visible on the native images.

Identifying non-calcified (tender) plaques is pos-
sible using CT angiography. At intravenous bolus of
nonionic iodine-containing contrast there is an oppor-
tunity to study coronary bed anatomy, malformations,
ancurysms of the coronary arteries, to diagnose and
evaluate the degree of stenosis, as well as to assess the
patency of aortocoronary mammocoronary shunts.

The sensitivity and specificity of the method for
diagnosis of stenosis and occlusion of shunts reaches
83-100 and 88-98%, respectively [9, 29, 38].

The disadvantage of the method is radiation load
dose to the patient and the possibility of allergic reac-
tions [8, 37].

To our mind, another more significant disad-
vantage is the fact that it is impossible to study at
multislice spiral CT (MSCT) the flow velocity char-
acteristics of the coronary flow and, therefore, only
anatomical but not functional assessment of stenoses
and occlusions significance is conducted. The presence
of causal artifacts (pronounced calcification, heart rate
greater than 65 beats/min, arrhychmias) also decreases
both the use and quality of the obtained images [28,
17,23,24].

Another modern imaging technique for coronary
vessels visualization is a magnetic resonance imaging
(MRI).

A technical advantage of the method is the lack
of exposure to the patient, not using iodinated contrast
agents [2].

The method allows to estimate the structure of
the atherosclerotic plaque with the determination of li-
pid and fibrous components, to conduct angiography.
However, the ability of MRI for detection of coronary
calcification is limited [37].

Visualization of the coronary arteries, taking
into account the new generations of MRI, is of higher
quality, but limited by the size of visible vessels. Upon
the study for the detection of stenoses and occlusions
contrast material - gadolinium chelates is injected
intravenously.

The sensitivity and specificity of this method
in detecting coronary artery stenosis ranges between
65-82%(sensitivity) and 82-89% (specificity) [14].

Disadvantages of MRI include: due to the
complexity of the implementation, diagnosis and as-
sessment of stenotic coronary artery remains unsatis-
factory for practical medicine. Unlike MSCT these
circumstances are linked to the complexity of cardiac
and respiratory movements suppression, inadequate
suppression of the signal from epicardial fac and myo-
cardium, limited spatial resolution and overlapping of
layers in the research area of the heart [43].

There are also relative and absolute contraindica-
tions to MRI: as absolute ones pacemakers, hemostatic
clips on the vessels are considered, metal brackets
on the sternum, stents and artificial heart valves are
ranked to be relative contraindications. The investiga-
tion is also limited by the risk of the implant displace-
ment, its dysfunction and heating at the investigation
[1].

Another large group of radioionizing research
methods are radionuclide methods of research: myo-
cardial tomography imaging to determine myocardial
perfusion and metabolism. Currently, two methods -
SPECT and PET imaging — are widely used.

SPECT, or single photon emission computed
tomography has expressed functional tendency as
non-alternative method for the study of myocardial
perfusion and the possibility of reversibility of these
changes; most commonly such radiopharmaceuticals
as radioactive 99mTc with a set of MIBI (technetium
sestamibi) or radioactive thallium-citrate as analog of
sodium are used.

Effective and timely reperfusion contributes to
the restoration of myocardial contractility, reversibly-
injured cardiomyocytes, but this process is only pos-
sible after the normalization of energy production and



reduction of the intracellular calcium concentration.
This recovery occurs more slowly in later periods after
the direct reduction of the coronary bed.

Such a situation is possible at hibernating (stuz-
ning) myocardium (Sokolova R. et al., 2002; Bolli R,
1990; Braunwald E, Kloner RA, 1982). The phenom-
enon of “stunned” myocardium, especially in the last
10-15 years, is the subject of intense studies [5, 22, 15,
16,21,26,27].

Myocardial scarring is not the only outcome of
coronary stenosis and subsequent myocardial ischemia
(cardiomyocytes).

In some cases disorder of the inotropic function
is accompanied with the preserved viability of car-
diomyocytes. Clinical manifestation of such states is
ventricular dysfunction (systolic and diastolic).

By the early 1980s, Rahimrtoola described a syn-
drome characterized by reversible damage of the local
myocardial contractility at rest with signs of severe
prolonged silent ischemia and suggested that the term
hibernation or hibernating myocardium |39, 40] for
the characterization of foci of reduced contractility,
located in the basin of the stenotic artery [41] .

In our opinion, these studies have had revolution-
ary significance in cardiology and cardiac surgery, as
well as other disciplines, especially in terms of radia-
tion diagnostics.

The author and his followers showed that a de-
crease of contractile function even though it is a major
factor in predictions of deteriorating condition of
the patient, may be temporary transient. Hibernating
myocardium state may be asymptomatic both clini-
cally and paraclinically.

Diagnosis of stunned myocardium is possible only
upon using radionuclide techniques — SPECT and
PET tomography.

PET investigations allow studying metabolic
processes in myocardium, especially the metabolism of
fatey acids (FAs) and glucose.

Although the first studies were carried out in
1954. [11], especially for the FAs metabolism, they are
invaluable till now. It was shown that FAs are a major
source of energy in cardiomyocytes.

Another important source of energy for the heart
is glucose, which is metabolized through glycolysis
[19]. Under normal physiological conditions, the FAs
and glucose utilization is balanced and depend on
their delivery. It is believed that the contribution of
glycolysis to the total amount of energy production in
the myocardium under acrobic conditions is no more
than 10%. Ischemia of the heart muscle increases the
efficiency of the process.

Compared with glucose FAs are less profitable:
upon their oxidation for the production of the same
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amount of ATP by 10% more oxygen is necessary
(required) [11]. About 60-70% of oxygen consumed
by a man is used for FAs oxidation.

But this proportion might change dramati-
cally during different pathological processes [20].

The authors noted that during hypoxia there occurs
inhibition of both glucose and lactate oxidation, as
well as the FAs with the simultancous formation and
alteration of energetic process and its deficiency. This is
precisely what happens in myocardial ischemia.

To assess glucose and FAs metabolism 11C
acetate radiopharmaceutical is used; to study metabo-
lism of glucose — 11R-fluorodeoxyglucose.

The opportunity to study energetic processes in
the myocardium by tracing the FAs and glucose is pro-
vided by PET imaging method. We have presented the
fundamentals and the basics of this radiation diagnos-
tics method in detail, as it has no alternative.

In conclusion, we should like to note that the
comparative analysis of radiological methods of ex-
aminations in cardiology and cardiac surgery indicates
that cach method has its place in the whole complex
of surveys, however, international protocols clearly in-
dicate to the triad of methods: coronary angiography,
echocardiography, SPECT/PET tomography.
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ABSTRACT

INTRODUCTION AND OBJECTIVE: The Karachaganak oil and

gas condensate field (KOGCF) is one of the largest in the world,
located in the Republic of Kazakhstan (RoK),Central Asia, and

is surrounded by 10 settlements with total population of 9,000
people. Approximately 73% of this population constantly mention
a specific rotten eggs odor in the air that is typical for hydrogen
sulfide emissions and the occurrence of low-level concentrations
of hydrogen sulfide around certain industrial installations (ex.: oil
refineries) is a well known fact. Therefore human health impact, as
well as economic damage to the country due to H,S emissions were
determined.

MATERIALS AND METHODS: Dose-response dependency between
H_S concentrations in the air and cardiovascular morbidity using
multiple regression analysis was applied in this research. Economic
damage from morbidity was derived with a newly developed
method with Kazakhstani peculiarities taken into account.
REsULTs: Hydrogen sulfide air pollution due to the KOGCF
activity cost the state almost $60,000 per year. Moreover, this is the
reason for over 40% rise of cardiovascular morbidity in the region.
ConcrusionN: The reduction of hydrogen sulfide emissions into
the air is recommended, as well as successive constant ambient

air monitoring in future. Economic damage evaluation should be
made mandatory, on a legal basis, whenever an industrial facility
operations result in associated air pollution.

KEYWORDS — hydrogen sulfide, human health, economic damage,
air pollution, oil field, Kazakhstan

INTRODUCTION

Today, secondary to continuous industrialization
of the society the anthropogenic environmental im-
pact has increased manifold, which cannot help affect-
ing the health of the exposed population. According
toWHO reports, globally only 3.7 million deaths were
attributable to ambient air pollution in 2012. About
88% of these deaths occured in low and middle in-
come countries [1]. Former Soviet republics, including
the Republic of Kazakhstan (RoK, Central Asia), just
can be attributed to those middle-income countries,
where the health care services desperately need to har-
monize the existing post-Soviet legal documentation
with the international practices. In this connection,
the main goal is to identify the main risk factors for

occurrence of additional morbidity and mortality in
various environmentally disadvantaged areas, includ-
ing oil and gas facilities, like the Karachaganak field
(KOGCEF) discovered in 1979 on the territory of the
western Kazakhstan.

Being one of the largest oil and gas condensate
fields in the world it has an estimated 1.2 billion tons
of oil reserves. In view of continuous emissions of
combustion products from the field, for more than 20
years the air quality and human health have been con-
tinuously monitored in the nearest villages (5-15 km)
with a total population 0f9,000 people. Moreover the
health status of the exposed population was compared
with that of Alexandrovka village which is similar to
the exposed villages according to the climate, geo-
graphic position, socio-economic, gender and age
parameters but is situated at a significant distance (50
km) from the field [2-4].

The sociological survey made by Alikeeva in 2009
in the nearest village Berezovka (5 km from the field)
showed that over 90% of respondents have mentioned
a specific odor in the air: oil products (12%), ammonia
(12%), and especially rotcen eggs (73%) [5]. As ex-
plained by Hirsch et al., rotten eggs odor is typical for
hydrogen sulfide (H,S). Inhalation of air containing
a small amount of hydrogen sulfide causes dizziness,
headache, and nausea whereas significant concentra-
tions lead to coma, convulsions, pulmonary edema
and even death [6].

In 2006 Erzhanova with the use of a multiple
regression analysis between morbidity and concentra-
tions of chemical elements in the air of Berezovka
village confirmed the influence of hydrogen sulfide
chronic exposure on appearance of additional cardio-
vascular morbidity cases [7].



Human health risk assessment from the KOGCF
emission, based on modeled data (Kenessariyev et al. in
2011) did not include hydrogen sulfide into the air pol-
lutants priority list due to insufficient share (less than
1%) from total emissions and low expected chronic
concentrations of chemical that led to insignificant
health risk (HQ<1) [8]. However due to numerous
complaints from the habitants of the nearby villages a
decision was made to include hydrogen sulfide into the
list of chemicals to be constantly monitored.

MATERIALS AND METHODS

The data on H,S was collected using the envi-
ronmental monitoring stations (EMS) installed in the
above mentioned villages.

Brief description of the EMS

Continuous monitoring of ambient air was done
with the help of 14 EMS that automatically collected
data for every 10 seconds. The data from EMS may be
averaged for any length interval. The minimum detec-
tion limit is less than 0.00056 mg/m?’. The stations are
connected to the emergency response services thus
permitting timely alert of the local governments (aki-
mats) and population when excessively high concen-
trations of pollutants, hazardous for health and life of

population, are detected [9)].

Determination of additional cardiovascular morbidity

According to Erzhanova A. [7] an increase in the
daily average concentration of H,S by 0.001 mg/m’
increases by 1.1 times the cardiovascular morbidity (if
by 0.002 mg/m”, then 2.2 times, respectively). In chis
case 2 times increase means that 50% of general mor-
bidity (A7) is an additional morbidity due to increased
concentration of H,S (Ma). Therefore additional
morbidity in percentage (Ma%) is a multiplication of
quantity of times of increase (k) by 50% and divided
by 2 times. So, additional cardiovascular incidence
(Ma) was calculated with the next formula:

Ma=M"Ma% /100%
Ma%=k*50% /2

Economic damage evaluation
Economic damage from morbidity is a sum of
multiplication of a single case morbidity cost (Mc )
and additional morbidity risk (Mr ) calculated scpa—
rately for each age group (y) - children, adolescents,
adults, and seniors.
EDm= ZMcy *Mry

Single case morbidity cost is a sum of a cost of a

treated case (7°C), sick-pay (SIC), disability benefits
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(88C) and loss of tax revenue to the budget and extra-
budgetary funds (7RL):

Mcyz TC+SIC+SSC+ TRL

Treated case cost is equal to the medical-econom-
ic tariffs, officially approved by the state in 2011 [10].

Sick pay cost was calculated by multiplying the
cost of one day of disability according to the sick list
(s), number of lost days of work (d) and coefficient of
employed people share in the study group (k ).

Disability benefits cost was not calculated due
to the lack of data on disability from the explored
diseases.

Loss of tax revenue to the budget due to sickness
was calculated by multiplying & to £ and average value
of the total income tax attributable to spent man-day
(t). This t-value consists of corporate income tax rev-
enues (t_), personal income tax revenues (t p) and single
social tax revenues (t ) and is calculated in a next way:

t=(t,+t,+e)/(d, Q)

where dw — quantity of working days in a year; Q,—
quantity of working people in Kazakhstan for 2012.

RESULTS

Maximum average monthly concentrations of hy-
drogen sulfide in some of the selected villages exceeded
the reference point concentrations in the range of
0.001-0.002 mg/m?, as shown in Table 1.

Therefore it became necessary to quantify the de-
gree of negative health impact from excess H,S. Calcu-
lated additional cardiovascular morbidity cases caused
by the increase in the maximum monthly average
concentrations of H,S equaled 67.1 cases out of total
166, including 57.2 additional cases of discases among
the working population (out of 141), 8.8 cases among
seniors (out of 23) and 1.1 cases among adolescents
and children (out of 2). The results of the calculations
are shown in Table 2.

Economic damage from additional cases of
cardiovascular diseases due to excess concentrations
of H,S equaled $59,610 and was highest among the
Kiziltal habitants — $37,613 (Table 3).

Although the economic damage evaluation
methodology used in this study might have similarities
all around the world, the peculiarities of Kazakhstani
health care system, taken into consideration while
designing this exact specific method, have a number
of differences. In particular, we used medical and
economic tariffs (MET) [11] to calculate the cost of
treatment instead counting the price of one day of

hospitalization multiplied by the length of staying as
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Table 1. H2S monthly average highest concentrations in selected villages
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Table 3. Economic damage from additional cases of circulatory system

disease due to excess concentrations of HZS

Maximum
?gllji;;et?emrg:iﬁﬂ])?gkaf(e monthly average g;ﬁ:ttciﬂ ;Zf:rcir:]c_e Selected rural ambulance Berezovka
named by the location g%qczfr::]r;\m? I centration, mg/m? Age groups 1 2 3|4
Berezovka (EMS 13-14) 0.002 0.001 Quan'.tlt.y ofhlnhabltants, Q 1923 1359 132 |52
- Morbidity risk, Mry 12 N 1 0
Priuralny (EM58) - - 0.002 0.001 Economic damage, EDm 11279 10679 599 |0
%Eg;s;ztlég\/ﬁ 7) lincluding 0.002 0.001 Single case morbidity cost , Mcy n/c 947 547 | 547
Kiziltal (EMS 10-11) 0.003 0.002 Cost?fatreated fase,‘TC n/c 547 547 | 547
Medical-economic tariff n/c 547 547 | 547
QE?}%” drovka RA (reference 0.001 Sic-pay cost, SIC 733 367 n/c |n/c
Cost of one day of disability , s=3I1/dw n/c 53 n/c | n/c
Number of lost days of work, d n/c 10 n/c | n/c
» ) . Coefficient of employed people share , kw n/c 0.7 n/c |n/c
Table 2. Additional cardiovascular morbidity Loss of tax revenue to the budget, TRL 66.05143 | 3.3E+01 |n/c |n/c
= Average value of the total income tax,, t 9.480516 | 4.7E4+00 | n/c |n/c
£ Corporate income tax revenues, tci n/c 6.94E+09 | n/c | n/c
§ . Personal income tax revenues, tpi n/c 2.92E+09 | n/c |n/c
Selected Rural ambulance _'z: = T;f ,—% Single social tax revenues, tss n/c 2.27E+09 | n/c |n/c
E '_5" % g % Quantity of working people in a studied group, qw | 939 939 n/c | n/c
& £ RN = Quantity of working days in a year, dw n/c 301 n/c | n/c
H2S concentrations (C), mg/m*> | 0.001 |0.001 |0.001 |0.002 Quantity of working people in Kazakhstan , Qw n/c 8.51E+06 |n/c |n/c
32]5:; response dependence (k) 1.1 1.1 1.1 2.2 Comments: 1— total number of people, 2— adults, 3 — seniors,
4 — adolescents, 5 — children; n/c — no need to be calculated.
Percentage of Ma out of M 275 275 1275 |55 Total cost denominated in the national currency tenge (KZT)
(Ma%), % was converted into USD at the exchange rate set by of the National
Total 45 16 27 78 Bank of Kazakhstan: KZT150 / USD1. Source: references [9, 20-25]
General adults 41 12 21 67
morbidity | seniors 4 4 6 9
(M), cases | adolescents 0 0 0 1 data concerning longer-term exposures are still limited.
children 0 0 0 1 Before the 1990s the main regulatory assumption was
Total 124 |44 |74 429 that if an exposure to H.S is not fatal, there are few, if
- adults 3 134 59 1367 any, lasting health effects. But thl.S view bc.camc medi-
Additional cally outdated due to numerous investigations.
morbidity | seniors 1.1 1 15 |51 According to the research by Kilburn et al. symp-
(Ma), cases adolescents 0 0 0 0.55 toms of chronic exposure to H,S include pronounced
. deficits in balance and reaction time, dizziness, insom-
children 0 0 0 0.55 . . . . .
nia, and overpowering fatigue [12]. These investigators

made in the Russian Federation. These tariffs already
include the cost of payment for the medical workers,
social taxes, nutrition and drugs. The cost of MET in
our exact case is the arithmetic mean of the arterial
hypertension and coronary heart disecase MET, since
in more than 90% of cases the above were diagnosed
upon first visits of the Burlin district patients with
cardiovascular diseases.

DISCUSSION

Although the negative impact of acute H,S ex-

posure is already known for decades, epidemiological

stated that H,S poisons the brain, and the poisoning is
irreversible.

Legator et al. [13] determined that over 86% of
the population under chronic exposure to H,S expe-
rienced central nervous system impairment similar
to that described by Kilburn et al. vs. only 26% of a
reference point population (20 miles away from the
plant). Tarver et al. also stated that people living near
an industrial plant demonstrated attention deficits and
an inability to process information quickly [14].

Teams of researchers at separate institutions have dis-
covered evidence that H,S even damages DNA [15-18].

The occurrence of low-level concentrations of
H.,S around certain industrial installations is a well
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Priuralni Zharsuat Kiziltal

5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

380 1232 667 204 |38 33 2001 1263 329 |67 342 3768 2165 303 [ 160 | 1140

0 4 3 1 0 0 7 6 2 0 0 43 37 5 1 1

0 3944 3381 564 |0 0 6774 5934 840 |0 0 37613 | 33994 2808 |301 | 510
947 n/c 1003 547 | 547 | 1003 n/c 1007 547 | 547 1007 n/c 927 547 | 547 927
547 n/c 547 547 | 547 | 547 n/c 547 547 | 547 | 547 n/c 547 547 | 547 | 547
547 n/c 547 547 | 547 | 547 n/c 547 547 547 | 547 n/c 547 547 547 | 547
367 837 418 n/c |n/c |418 844 422 n/c n/c 422 697 348 n/c n/c |348
53 n/c 53 n/c n/c |53 n/c 53 n/c n/c |53 n/c 53 n/c n/c 53

10 n/c 10 n/c n/c |10 n/c 10 n/c n/c |10 n/c 10 n/c n/c 10

0.7 n/c 0.8 n/c n/c |08 n/c 0.8 n/c n/c |08 n/c 0.7 n/c n/c 0.7
33E+01 |7.5E+01 |3.8E+01 |n/c |n/c |3.8E+01 |7.6E+01 |3.8E+01 |n/c n/c |3.8E+01 |6.3E+01 |3.1E+01 |n/c n/c | 3.1E+01
47E+00 |9.5E4+00 |4.7E4+00 |n/c n/c |47E+00 |n/c 4.7E4+00 |n/c n/c | 47E+00 |n/c 47E+00 | n/c n/c | 4.7E+00
n/c n/c 6.94E4+09 | n/c n/c |n/c n/c 6.94E+09 | n/c n/c | n/c n/c 6.94E+09 | n/c n/c n/c
n/c n/c 2.92E+09 | n/c n/c |n/c n/c 2.92E+09 | n/c n/c |n/c n/c 292E+09 |n/c n/c n/c
n/c n/c 2.27E4+09 |n/c  |n/c  |n/c n/c 2.27E+09 | n/c n/c | n/c n/c 2.27E+09 | n/c n/c | n/c
n/c 526 526 n/c n/c |n/c 1005 1005 n/c n/c | n/c 1422 1422 n/c n/c n/c
301 n/c 301 n/c n/c |301 n/c 301 n/c n/c | 301 n/c 301 n/c n/c 301
n/c n/c 8.51E+06 | n/c n/c |n/c n/c 8.51E+06 | n/c n/c |n/c n/c 8.51E+06 | n/c n/c n/c

known fact. Low-level concentrations may occur con-
tinuously in certain industries, such as in viscose rayon
and pulp production, in geothermal energy installa-
tions and at oil refineries, where there is a high risk of
exposure for the general population. A large accidental
release of H2S into the air surrounding industrial
facilities can cause very severe effects, as at Poza Rica,

Mexico, where 320 people were hospitalized and 22
died [19].

As seen from the research on the impact of

chronic H,S exposure has been underestimared for
along period of time. People in countries with weak
environmental protection regulations are constantly
under chronic exposure to numerous chemicals, in-
cluding H,S that is an important chemical for Kaza-
khstan, since oil mining is one of the driving forces in

the country’s economy.

CONCLUSION

Hydrogen sulfide air pollution due to the

KOGCEF activity costs Kazakhstan budget almost
$60,000 per year. Moreover, this is the reason for over
40% rise of cardiovascular morbidity in the affected
villages. In this regard the reduction of hydrogen sulfide
emissions into the air is recommended, as well as suc-
cessive constant ambient air monitoring in future.

We suggest that evaluation of economic damage
should be made mandatory, on alegal basis, whenever

an industrial facility operations result in associated air
pollution.

The results of this research should be included as

detcrmining an expense item in the statutory payments

made by an enterprise to the government, in order
to rehabilitate the health of the exposed population,
within the framework of the Free Public Health Care

system.
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EINLEITUNG

Ein absoluter oder relativer Insulinmangel fithre
zu Diabetes mellitus, wobei der relative Mangel an
Insulin ( Diabetes Typ II) schr viel haufiger auftritc
als der absolute Insulinmangel und in den heutigen
Industriestaaten einen vorderen Platz in den Mor-
bidititsstatistiken einnimmt. Auswirkungen des
relativen Insulinmangels sind Hyperglykamic und Hy-
perlipidimic und deren Folgen : Advanced Glycation
Endproducts AGE, Gefiffwandschidigungen, Durch-
blutungsstérungen, Retinaschidigungen, diabetische
Nephropathie, arterielle Hypertonie u.a.m. In schr
vielen Fillen leiden Patienten mit Diabetes Typ Il an
Fetestoffwechselstérungen und arterieller Hypertonie
(Metabolisches Syndrom) mit den bekannten Folgen :
myokardiale Effekee, Polyangioneuropathie, arteriosk-
lerotische Gefifswandschidigungen sowie diabetische
Mikroangiopathie. Das Metabolische Syndrom sollte
daher zutreffender Metabolisch-vaskulires Syndrom
genannt werden.

Kérperliche Betitigung (Sport) ist cine wirksame
Therapiemafinahme bei Diabetikern mit ihrer er-
hohten Blutglukosekonzentration, da bei kérperlicher
Aktivitit Glukose auch ohne Insulin in die Muskel-
zellen zur Energiegewinnung im Zellstoffwechsel

Dr.med. Rainer Klopp
Institut fiir Mikrozirkulation
Berliner Str. 25

16321 Bernau bei Berlin

Prof-Dr.med. Jorg Schulz
Campus Berlin-Buch
Robert-Rissle-Str. 10
13125 Berlin

gelangen kann, wodurch die Konzentration von Glu-
kose im Blut gesenke wird. Bei korperlicher Akeivitie
benétigen Diabetiker weniger Medikamente (orale
Antidiabetika, Insulin), wobei Kohlenhydratzufuhr,
korperliche Aktivitit und Medikamentendosierung
individuell aufeinander abgestimmt sein miissen, um
cine Hypoglykamie zu vermeiden.

In Abhingigkeit vom Aktivititszustand des
Organismus erfolgt die Energiebereitstellung in den
Zellen im Wesentlichen tiber die Oxydation von
Kohlchydraten und Fetten. Ob im Organismus zu
cinem bestimmten Zeitpunke cher Kohlehydrate oder
Fette verbrannt werden, lif3t sich aus den Verhilenis
der Kohlendioxydabgabe und der Sauerstoffaufnahme
bestimmen (respiratorischer Quotient RQ). Da bei der
Verbrennung von Fetten bekanntlich mehr Sauerstoft
benotige wird als bei der Verbrennung von Kohlehy-
draten, ist der RQQ bei der Fettverbrennung niedriger
als bei der Kohlehydratverbrennung. Bei korperlicher
Betitigung wird somit durch eine erhéhte Sauerstoft-
zufuhr (Bewegung unter hyperoxischen Bedingungen)
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die Fettverbrennung begiinstigt, was fiir die zumeist
iibergewichtigen Diabetiker von grofier Bedeutung ist.

Basierend auf Erfahrungen und Untersuchungen
der russischen Raumfahrtmedizin haben SCHULZ et
al. [13] das adjuvante Behandlungsverfahren ,BioKor-
rekeur vorgeschlagen und erprobre, bei dem eine
individuell angepafite (RQ-gesteuerte) Bewegungsbe-
handlung mit definierten Belastungsbedingungen am
Laufband unter hyperoxischen Umgebungsbedingun-
gen (Raumluft mit 26 Vol.% Sauerstoff) Anwendung
findet. Die Untersuchungsergebnisse von zwei Pilots-
tudien mit Stichproben aus Diabetes-Patienten Typ 11
wurden von SCHULZ et al. im Jahr 2013 mitgeteilt,
wobei anhand systemischer laborklinischer Befunde
therapierelevante Wirkungen insbesondere auf Param-
eter des Fetescoffwechsels nachgewiesen wurden. [13]

Eine therapeutisch wirksame Anwendung der
BioKorrektur-Bewegungsbehandlung bei Patienten
mit Metabolisch-vaskulirem Syndrom ist jedoch nur
dann gegeben, wenn die Regulationsmechanismen der
Organdurchblutung eine stoffwechseladiquate Realis-
ierung der Transportphinomene des Stoffaustausches
zumindest annihernd gewihrleisten. Es ist davon aus-
zugehen, dafd bei Patienten mit Diabetes mellitus Typ
Il insbesondere verschiedene vaskulire Schidigungen
und mehr oder weniger eingeschrinkte Regelbreiten
lokaler und iibergeordnet angesteuerter Mechanis-
men der Organdurchblutung vorliegen. Es stelle sich
die Frage : Ist unter den Bedingungen der definierten
Bewegungsbehandlung cine weitgehend stoffwechse-
ladiquate Durchblutungsregulation insbesondere der
akeivierten Skeletemuskulatur gewihrleistet ? Hierzu
haben KLOPP et al. im Jahr 2014 [9] Mefidaten aus
ciner orientierenden Studie an einer kleinen Patien-
tenstichprobe (n = 8) vorgelegt, bei der sich anhand
reprisentativer Merkmale zum Funktionszustand der
Mikrozirkulation ein Stimulierungseffekt der Durch-
blutungsregulation bei den behandelten Diabetes-
Patienten zeigte.

Die biorhythmisch unterschiedlichen Vasomo-
tionen in grofikalibrigen Arteriolenabschnitten und
in den nachgeschalteten kleinkalibrigen Arterio-
lenabschnitten, welche unmittelbar in die kapilliren
Netzwerke miinden, determinieren die Entmisc-
hungsphinomene zwischen Blutzellen und Blut-
plasma im Bereich der MikrogefifSe und damit den
Verteilungszustand des Plasma-Blutzell-Gemisches
in den kapilliren Netzwerken, wobei die Vasomo-
tionen im grof3kalibrigen Arteriolenabschnitt iiber-
geordnet, d.h. nerval und humoral, geregelt werden,
die Vasomotionsschwingungen im kleinkalibrigen
Arteriolenabschnitt jedoch spontan, autorhythmisch
erfolgen und einer lokalen Regulierung im Rahmen
der schubspannungsabhingigen endothelvermit-

teltelen Tonusregulation dienen [3, 4, 11, 12, 14]. Es ist
bekannt, dafd defizitire arteriolire Vasomotionen, ins-
besondere die spontanen Vasomotionen, durch cinen
spezifischen biometrisch definierten Signalkomplex

in einem gewissen Ausmaf$ stimuliert werden kénnen
(Physikalische Gefifitherapic BEMER) [5, 6,7, 8]. Ein
gemeinsamer adjuvanter Einsatz von BioKorrekeur
und Physikalischer Gefiftherapie erscheint daher
erfolgversprechend.

Die Autoren der vorliegenden Studie haben sich
die Aufgabe gestellt, im Rahmen einer placebokon-
trollierten, verblindeten Untersuchungsreihe an einer
hinreichend grof$en Patientenstichprobe cinen Beitrag
zur Klirung folgender Fragen leisten :

1. Lassen sich die von SCHULZ et al. [13] und
KLOPP etal. [9] mitgeteilten Untersuchungs-
ergebnisse zu Wirkungen der BioKorrektur an
einem gr(")fgerem Patientengut bestétigen ?

2. Kann durch einen zuitzlichen Einsacz der Physi-
kalischen GefifStherapie BEMER eine Steigerung
des Behandlungserfolges der BioKorrekeur erziele
werden ?

AUFGABENSTELLUNG,
MATERIAL UND METHODEN

Im Rahmen einer placebokontrollierten Unter-
suchungsreihe war an ciner weitgehend homogenen
Stichprobe aus 20 ambulanten Patienten mit Diabetes
mellitus Typ II durch valide Messungen reprisenta-
tiver Merkmale des Funktionszustandes der Mikro-
zirkulation mit hochauflésenden Untersuchungsmeth-
oden zu priifen, ob und in welchem Ausmafd durch die
Anwendung der adjuvanten Bewegungsbechandlung
,BioKorrekeur® eine effektive stoffwechseladiquate
Stimulierung mikrozirkulatorischer Durchblutung-
sregulationen realisiert wird und ob die von SCHULZ
ctal [13] erhobenen systemischen Stoffwechseldaten
im Einklang mit den von KLOPP ¢t al. [9] erhobenen
mikrozirkulatorischen Befunden an ciner grofieren Pa-
tientenstichprobe funktionsdiagnostisch anhand von
Merkmalen der Mikrohimodynamik in reprisenta-
tiven Targetgeweben bestitigt werden konnen. Des
weiteren ist zu priifen, ob und in welchem Ausmaf$
cine zusitzliche Anwendung der Physikalischen Ge-
fafstherapie BEMER den therapeutischen Erfolg der
BioKorrekeur zu steigern vermag,

In die Untersuchungen war eine Stichprobe
aus 20 ilteren mannlichen und weiblichen Patienten
mit Diabetes mellitus Typ II cinbezogen (ambulante
Rehabilitanden mit eingestelltem Diabetes, mifsig
adipos, geringe arterielle Hypertonie, GCP-konforme
Definition der Ein- und Ausschlusskriterien). Die
Tabelle 1 informiert iiber die Konstitutionsdaten der
untersuchten Patienten.



Tabelle 1. Konstitutionsmerkmale der Patienten
(Mittelwerte und Standardabweichungen)

Geschlecht
109,108

Alter (Jahre) | Kbrpermasse (kg) | Kdrperldnge (cm)
549+291 |79,8+527 172,6 £4,13

Alle 20 Patienten absolvierten 3 Behandlungs-
ginge (Kontrolle, Verum 1, Verum 2) mit je einer tigli-
chen Behandlung von 60 Minuten in einem Zeitraum
von 10 Tagen, wobei zwischen den drei 10-tigigen
Behandlungsgingen cin Zeitintervall von 1 bis 2 Wo-
chen lag. Die Reihenfolge der Absolvierung der drei
Behandlungsginge wurde fiir jeden Patienten durch
cinen Zufallsgenerator festgelegt. Die jeweilige Behan-
dlungsmodalitit war fir die Patienten verblindet.

Die drei Behandlungsmodalititen sind der
Tabelle 2 zu entnehmen.

Tabelle 2. Behandlungsgdinge

Bewegungshehandlung, BioKorrektur” mit
definierter Laufbandbelastung

(Zeitdauer 60 min an den Behandlungstagen
1.d bis 10.d) unter

Kontrolle (Placebo) | normoxischen Raumluftbedingungen

n=20 (Sauerstoffanteil der Raumluft 20,9 Vol.%).
Vor Behandlung 2 x 10 min simulierte
Physikalische GefdBtherapie

BEMER Classic (Matte) im Abstand von 90 min
(Gerdt nicht eingeschaltet).

Bewegungshehandlung, BioKorrektur” mit
definierter Laufbandbelastung

(Zeitdauer 60 min an den Behandlungstagen
1.d bis 10.d) unter

hyperoxischen Raumluftbedingungen
(Sauerstoffanteil der Raumluft 26 Vol.%).

Vor Behandlung 2 x 10 min simulierte
Physikalische GefaBtherapie

BEMER Classic (Matte) im Abstand von 90 min
(Gerdt nicht eingeschaltet).

Verum 1
n=20

Bewegungshehandlung, BioKorrektur” mit
definierter Laufbandbelastung

(Zeitdauer 60 min an den Behandlungstagen
1.d bis 10.d) unter

hyperoxischen Raumluftbedingungen
(Sauerstoffanteil der Raumluft 26 Vol.%).

Verum 2
n=20

Vor Behandlung 2 x 10 min
Physikalische GeféBtherapie BEMER Classic
(Matte, Stufe 3) im Abstand von 90 min.

Zur Laufbandbelastung :

Dauer 60 Minuten am jeweiligen Behandlung-
stag, Laufbandneigung 5%, mittlere Laufbandge-
schwindigkeit 0,8 bis 1,0 m/s (beginnend mit geringer
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Laufbandgeschwindigkeit, im Verlauf der 60-miniiti-
gen Behandlung in Stufen alle 10 min um 0,1 bis 0,2
m/s gesteigert ).

Zur Physikalischen Gefaf$therapic BEMER :

Eingesetzt wurde das handelsiibliche, zertifizierte
Geriat BEMER Classic der Fa. BEMER International
(FL - Triesen), bei dem cin elekeromagenisches Feld
geringer magnetischer Flufdichte zur Ubertragung
cines komplexen biometrisch definierten Stimulations-
signals zur Anregung defizitirer arteriolirer Vasomo-
tionen Anwendung findet. [5, 6,7, 8]

Die Mefiwerterhebungen erfolgten zu dquidis-
tanten Zeitpunkeen jeweilsam 1., 2., 3., 4., 5., 6., 7., 8.,
9. und 10. Behandlungstag unmittelbar unmittelbar
nach dem Ende der 60-miniitigen Laufbandbelastung.
Die Ausgangswerte, auf die sich die Mef3daten vom 1.
bis zum 10. Tag als prozentuale Anderungen bezichen,
wurden am 0. Tag ermittelt.

Die Erhebung der Mefswerte erfolgte unter kon-
stanten Randbedingungen:

bequemes Sitzen unter konstanten makrozirku-
latorischen und temperaturregulatorischen Rand-
bedingungen. Zwei Stunden vor den Untersuchungen
kein Alkohol, kein Kaffee, Tee oder Cola-Getrink.
Mindestens 6 Stunden Schlaf tiglich, keine biotrope
Wetterlage im Beobachtungsintervall.

Zur Erfassung von Funktionsmerkmalen der
Mikrozirkulation wurde die Wadenmuskulatur als
reprisentatives Targetgewebe ausgewihlt :

Definierte Geweberegion am rechten dorsalen
Unterschenkel in der Mitte der Projektionsfliche des
Musculus gastrognemius (Subkutis, Skelecemusku-
latur).

Eindringtiefe ~ 8 mm.

Im begrenztem Umfang erfolgten vitalmikrosko-
pische Referenzmessungen in der entsprechenden
Subkutis (Eindringtiefe 2—-3 mm).

Die Untersuchungen erfolgten nicht-invasiv
mit einem hochauflésenden Untersuchungssystem
zur kombinierten Laser-Doppler-Mikrofluss-Mes-
sung und Weifllicht-Spekeroskopic (LEA, GiefSen,
Deutschland), welches die Bestimmung spekerom-
etrischer und mikrohimodynamischer Merkmale
in Mikrogefifinetzwerken mit Gefiffdurchmessern
7ums<d<200 pm ermoglicht. Angaben zur Validierung
und zu den MefSvorschriften sind der Literatur zu
entnehmen. [2, 3, 4, 10, 14, 15, 16]

Technische Daten des angewendeten MefSsys-
tems : Lightguide Separation 2000 um und 8000 um,
Wavelengthrange 500-630 nm (Separation 1 nm) und
650-795 nm (Separation 1 nm), Laser Wavelength
830 nm.
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Zusitzlich wurde in begrenztem Umfang cine
Intravitalmikroskopische Untersuchungseinheit
mit computergestiitzter Bildverarbeitung eingesetzt
(OLYMPUS, ZEISS, KONTRON / Japan, Deutsch-
land, USA). [3]

Die Erhebung der Mefsdaten erfolgte zu jedem
Mefzeitpunke in der gleichen Geweberegion (exakee
Markierung der Mefiregion auf der Hautoberfliche
und entsprechende Justierung der MefSsonde).

Am jeweiligen Behandlungstag wurden die
Mefwerterhebungen kontinuierlich in einem Gesa-
mezeitintervall von 80 min (10 min Ausgangswerte
vor Behandlung, 60 min Behandlung, 10 min nach
Behandlung) alle 20 ms vorgenommen. Zur com-
putergestiitzten Auswertung der Mef3daten dienten die
international anerkannten Datenanalyse-Programme.
Im Rahmen der vorliegenden Abhandlung sind von
den Autoren jene MefSdaten ausgewihlt worden, die
cinen Vergleich der MefSdaten vor Behandlungsbeginn
und nach erfolgter Behandlung am jeweiligen Behan-
dlungstag gestatten (Angabe jeweils als prozentuale
Anderungen).

Im ausgewihlten Targetgewebe wurden folgende
Merkmale des Funktionszustandes der Mikrozirkula-
tion gemessen :

— Relative Hb-Sittigung im Bereich des mikrov-
askuliren Netzwerkes, rHb.

Angegeben als prozentuale Anderung im Ver-
gleich mit dem jeweiligen Ausgangswert, der gleich
Null gesetzt wurde.

— Mittlerer Seréungsflufl der roten Blutzellen im
mikrovaskuliren Netzwerk, QRBC.

Angegeben als prozentuale Anderung im Ver-
gleich mit dem jeweiligen Ausgangswert, der gleich
Null gesetze wurde.

— Venolenseitige Sauerstoffausschopfung ApO,
(Differenz der Sauerstoffsictigung des Himoglobins in
den zufithrenden Arteriolen und abfithrenden Venolen
des mikrovaskuliren Target-Netzwerkes ).

Angegeben als prozentuale Anderung im Ver-
gleich mit dem jeweiligen Ausgangswert, der gleich
Null gesetze wurde.

— Anzahl der blutzellperfundierten Knote-
npunkte nNP im mikrovaskuliren Netzwerk cines
definierten Gewebevolumens (V = 1200 um?).

Angegeben als prozentuale Anderung im Ver-
gleich mit dem jeweiligen Ausgangswert, der gleich
Null gesetze wurde.

Die Definitionen und MefSvorschriften fiir die
untersuchten Merkmale sind der Literatur zu entneh-
men. [3, 10, 14]

Zur statistischen Auswertung der erhobenen
Messdaten fand ein parameterfreies Priifverfahrens
fir kleine Stichproben Anwendung. Eingesetzt wurde

der WILCOXON-Rangsummentest auf dem Signi-
fikanzniveau a = 5%. Die kritischen Werte fiir T sind
der Literatur zu entnehmen. [1]

Im Rahmen der vorliegenden Abhandlung wer-
den die biometrischen Prifresultate fiir jeden MefStag
zu jedem Merkmal betreffs Ausgangswerte vor Be-
handlungsbeginn versus Mefswerte nach Behandlung
mitgeteilt. Ferner erfolgt ein Vergleich der Mef3daten
zwischen den drei Behandlungsgingen (Kontrolle,
Verum 1, Verum 2) zu gleichen MefSzeitpunkeen.

ERGEBNISSE

Bei der Auswertung der erhobenen MefSdaten
traten aussagefahige Resultate im Sinn der Aufgaben-
und Zielstellung zutage, wobei vergleichsweise geringe
Streuungen der Mefidaten um die Mittelwerte (Stand-
ardabweichungen) festgestelle wurden. Die Graphen in
den Abbildungen 1 bis 4 zeigen die zusammengefafSten
Mefergebnisse der untersuchten Merkmale.

Der Abbildung I sind die Mef3daten fiir das
Merkmal ,Relative Hb-Sattigung rHb® bei den drei
untersuchten Behandlungsgingen zusammenfassend
vom 1. bis zum 10. Behandlungstag zu entnehmen.

In der Kontrollgruppe treten nur geringe Merk-
malinderungen auf, die am 5. Tag mit 2,1 % (+3,8)
ihren hochsten Betrag erreichen und sich nur an
diesem Tag signifikant von den Ausgangswerten am
0. Tag unterscheiden. Bei den Behandlungsgingen
Verum 1 und Verum 2 unterscheiden sich die Mef3-
daten vom 1. bis zum 10. Tag signifikant von ihren
jeweiligen Ausgangswerten und signifikant sowohl
von der Kontrolle als auch signifikant untereinander.
Bei beiden Behandlungsgingen werden am 10. Tag die
grofiten Merkmalinderungen festgestelle ( Verum 1 :
14,2 %(%5,1); Verum 2 19,4 % (+7,1).

In der Abbildungen 2 veranschaulichen die
Graphen das Merkmalverhalten ,Mittlere Stromungs-
geschwindigkeit der roten Blutzellen vRBC ,, im
Targetnetzwerk bei den drei Behandlungsgingen vom
1. bis zum 10. Behandlungstag. Vom 1. bis zum 10.
Behandlungstag unterscheiden sich die MefSdaten bei
allen drei Behandlungsgingen signifikant von ihren
jeweiligen Ausgangswerten (0.d), jedoch mit unter-
schiedlichen Betrigen der Merkmalinderungen. Sig-
nifikante Unterschiede treten vom 1. bis zum 10. Tag
auch zwischen den drei Behandlungsgingen auf. Die
grofien festgestellten Merkmalinderungen in den drei
Behandlungsgingen sind : Kontrolle am 3. Tag 21,2%
(¢6,6); Verum 1 am 4. Tag 40,6 % (+7.2); Verum 2 am
4. Tag 55,9% (£10.8).

Das Verhalten des Merkmals ,Venolenseitige Sau-
erstoffausschopfung ApO, ,, in den mikrovaskuliren
Netzwerken des Targetgewebes ist vom 1. bis zum 10.

Behandlungstag fiir die drei Behandlungsginge als



Abbildung 3 dargestellt. Im Vergleich mit den jeweili-
gen Ausgangswerten treten bei Kontrolle signifikante
Merkmalunterschiede vom 1. bis zum 8. Tag auf; bei
Verum 1 und Verum 2 vom 1. bis zum 10. Tag. Ein
Vergleich der drei Behandlungsginge untereinander
lafle vom 1. bis zum 10. Tag signifikante Unterschiede
erkennen. Die grofSten Betrige der ermittelten Merk-
malinderungen in den drei Behandlungsgingen sind :
Kontrolle am 1. Tag 9,5% (+2,7); Verum 1 am 10. Tag
23,8% (+6,0); Verum 2 am 10. Tag 37,6 % (+7,4).

Der Abbildung 8 ist das Verhalten des Merkmals
»Anzahl der blutzellperfundierten Knotenpunkte nNP
im definierten Targetnetzwerk® fuir die drei Untersu-
chungsginge vom 1. bis zum 10. Behandlungstag zu
entnehmen. Die statistische Analyse der erhaltenen
Mefidaten ergab beim Datenvergleich Ausgangswerte
versus MefSdaten zu den Zeitpunkeen 1. bis 10. Tag
folgende signifikante Unterschiede : Kontrolle — signi-
fikante Merkmalunterschiede zu den Ausgangswerten
nur vom 1. bis 4. Tag und am 10. Tag ; Verum 1 und
Verum 2 jeweils vom 1. bis zum 10. Tag. Die Mef3daten
zu allen drei Behandlungsgingen unterscheiden sich
vom 1. bis zum 10. Tag signifikant voneinander. Bei
den cinzelnen Behandlungsgingen waren die grofSten
im Behandlungszeitraum festgestellten Merk-
malinderungen : Kontrolle am 1. Tag 5,3% (+2,6);
Verum 1 am 10. Tag 19,3% (+5,4); Verum 2 am 10. Tag
33,6% (£7.8).

Zur Veranschaulichung ciner Anderung des
Verteilungszustandes des Blutes in den mikrov-
askuliren Netzwerken (Merkmal nNP) zeige die
Abbildung 5 cin vitalmikroskopisches Befundbeispiel
als Pseudofarbtransformation von einem Patienten aus
dem Behandlungsgang Verum 2 am 10. Tag aus einer
tiefen subkutanen Gewebeschicht der Targetregion.

In der Abbildung 5a ist der Ausgangszustand (0. Tag)
dargestellt, Abbildung 5 b lifSt die deutliche Zunahme
blutzellperfundierter Mikrogefifse am 10. Tag in der
gleichen Netzwerkregion erkennen.

Man beachte, daf$ die mikrovaskuliren
Netzwerke der tieferen Subkutis mit jenen der darunt-
er liegenden Skelettmuskulatur kommunizieren.

Merkmalunterschiede zwischen minnlichen und
weiblichen Patienten konnten bei keinem Behand-
lungsgang festgestellt werden. Hinweise auf unerwiin-
schte Wirkungen wurden bei keinem Behandlungs-
gang erhalten.

DISKUSSION

Eine gesteigerte korperliche Aktivitit durch
cine Laufbandbelastung hat cine hohere Energie-
bereitstellung, insbesondere in den Zellen der Skel-
ceemuskulatur, zur Voraussetzung. Eine stoffwechse-

ladiquate Regulation der Organdurchblutung mit
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entsprechender Regelbreite (Mobilisierung mikro-
zirkulatorischer Reserven) ist fiir die notwendige Real-
isierung der Transportphinomene zwischen Blut und
Gewebe hierfiir unerlifSlich. Patienten mit Diabetes
Typ Il verfigen jedoch iber mehr oder weniger defiz-
itire mikrovaskulire Regulationsmechanismen der Or-
gandurchblutung, welche durch geeignete Kondition-
ierungsbehandlungen und StimulierungsmafSnahmen
therapeutisch wirksam beeinflufSt werden kénnen.

Wie der Abbildung 1 zu entnehmen ist, tritt im
Gegensatz zur Kontrolle bei der Laufbandbelastung
unter hyperoxischen Raumluftbedingungen (Verum
1, Biokorrekrur) eine deutliche Zunahme der Himo-
globin-Sittigung im Behandlungszeitraum auf. Dies
bestitigt Untersuchungsergebnisse von SCHULZ
ctal. [13], die an ciner kleineren Patientengruppe
gewonnen wurden. Eine zusitzliche Anwendung der
Physikalischen Gefifitherapic BEMER (Verum 2)
bewirke eine weitere Erhohung der Himoglobin-
Sattigung, die sehr wahrscheinlich auf eine wirksame
Stimulierung defizitirer Regulationsmechanismen der
Organdurchblutung, insbesondere der lokalen arte-
rioliren Vasomotion, zuriickzufiihren ist. [9, 14] Das
Verhalten des Merkmals Mittlerer Stromungsflufd der
roten Blutzellen im Targetnetzwerk Q,, . (Abbildung
2) spricht fiir diese Annahme. Die MefSdaten zu Q, -
zeigen, daf$ bei einer Bewegungsbehandlung unter
normoxischen Raumluftbedingungen (Kontrolle) der
anfinglichen leichten Steigerung der Mikroperfusion
bis zum 3. Behandlungstag ab dem 4. Behandlungstag
cine Verringerung der Betrige der Merkmalinderun-
gen folgt, wobei am 10. Behandlungstag die Ausgang-
swerte nahezu wieder erreicht werden. Hieraus wird
der Schluf$ gezogen, dafs cine Bewegungsbehandlung
der Patienten unter normoxischen Raumluftbedin-
gungen cines weitaus lingeren Behandlungszeitraumes
bedarf, um therapeutisch effekeiv zu sein (vergl. hierzu
auch Abbildung 3 und 4).

Eine erhohte Hb-Sittigung bedeutet nicht zwin-
gend auch cinen erhohten Sauerstofftransport vom
Blut in das Gewebe. Von herausragender Bedeutung
ist daher das Verhalten des Merkmals ,Venolenseitige
Sauerstoffausschopfung ApO,* (Abbildung 3). Es zeigt
sich, daf§ durch die BioKorrekeur-Behandlung (Verum
1) eine deutliche Steigerung des Sauerstofttransportes
ins Gewebe bewirkt wird, wobei etwa ab dem 6. bis 7.
Behandlungstag die Funktion des Merkmalverhaltens
cine grofSere Steilheit (Anstieg der Funkeion, tan a)
annimmt. Die Funktion zum Merkmalverhalten von
Verum 2 (BioKorrekeur + Physikalische GefifStherapie
BEMER) zcigt cinen dhnlichen Verlauf wie Verum
1, jedoch mit deutlich héheren Merkmalbetrigen.
Durch die zusitzliche Stimulierung vasomotorischer
Regulationsmechanismen (BEMER-System) kann
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cine Optimierung des therapeutischen Erfolges der
BioKorrekeur-Behandlung erziele werden.

Fragt man sich, woraufletztlich der erhéhte
Sauerstofftransport ins Gewebe , wie er bei Verum 1
und Verum 2 festgestellt wurde, zuriickzufithren ist, so
kommt den Anderungen des Verteilungszustandes des
Blutes in den mikrovaskuliren Netzwerken die entsc-
heidende Bedeutung zu. Ein Maf3 fiir den Verteilung-
szustand ist die ,Anzahl der blutzellperfundierten
Knotenpunkete im mikrovaskuliren Targetnetzwerk
nNP* (Abbildung 4).

Storungen der Mikrozirkulation, Einschrinkun-
gen der lokalen Regelbreiten der Organdurchblu-
tung und Verringerungen der mikrozirkulatorischen
Reserven sind weniger durch Limitationen der
Gesamtperfusion eines Gewebes oder eines Organes
charakeerisiert als vielmehr durch Einschrinkungen
der Verteilung des Plasma-Blutzell-Gemisches in den
kapilliren Netzwerken. Mikrozirkulationsstorungen
stellen daher in der Regel Verteilungsstorungen dar,
wofir die Diffusionsstérung geradezu ein Paradigma
ist. Die Verteilung des Plasma-Blutzell-Gemisches in
den kapilliren Netzwerken wird durch verschiedene
Entmischungsphinomene zwischen Plasma und Blut-
zellen im Bereich der MikrogefifSe determiniert, wobei
regulativ die Mechanismen der arterioliren Vasomo-
tionen von entscheidender Bedeutung sind (lokal,
spontan im kleinkalibrigen Teil der Arteriole sowie
nerval und humoral angesteuert im groffkalibrigen Ar-
teriolenabschnite). [3, 14] Hierdurch erkliren sich die
hoheren Betrige der Merkmalinderungen der mikro-
zirkulatorischen Funktionsgrofie DpO2 bei der Verum
2-Behandlung (BioKorrekeur + Physikalische Gefif3-
therapie) im Vergleich zur Verum 1 —Behandlung.

Im Folgenden werden die Ergebnisse von Korrela-
tionsanalysen gemifS y = f(x) vorgestellt. Von beson-
derem Interesse sind die Korrelationen von Q. und
ApO,, Qe und nNP, sowie nNP und ApO,. Ermit-
telt wurden die linearen und nicht-linearen Funktio-
nen und ihre zugehorigen Regressionskoefhzienten
R’. Die Ergebnisse sind in der Tabelle 3 dargestell.
Man erkennt, dafd Quac und ApO, sowie Q. und
nNP nicht-linearen Gleichungen mit Korrelationskoef-
fizienten R* > 0,9 folgen. Eine besondere Beachtung
verdient der Zusammenhang von nNP und ApO, :

Sowohl bei der Kontrolle als auch bei Verum 1
und Verum 2 werden die Zusammenhinge von nNP
und ApO, niche-linear wie auch linear mit Korrela-
tionskoeffizienten R* nahe dem Wert 1 beschrieben.

Kontrolle: y = -0,01 15x°+0,2x*~0,2367x-0,7277
(R*=0,9719).

Verum 1:y = 0,0112x*+0,5577x-0,0485 (R*=0,9991).

Verum 2:y = 0,0051x*+0,7044x-0,0193 (R*=0,9998).

In den Abbildungen 6 bis 14 sind die wichtig-
sten Ergebnisse der Korrelationsanalysen graphisch
dargestellt.

Man beachte: Die angegebenen Gleichungen
gelten streng genommen nur fiir das untersuchte
Patientenguc. Sie werden jedoch als prinzipiell giiltig

angeschen (Tabelle 3).

Die ermittelten MelSdaten und deren Analyse erlauben
folgende zusammenfassende Einschditzung:

Dic insbesondere bei ilteren Diabetikern (niche
nur im dekompensierten Zustand) auftretenden
Regulationsdefizite der Organdurchblutung betref-
fen im Wesentlichen die spontane autorhythmische
arteriolire Vasomotion (Reduktionen der Schwin-
gungsamplituden und Verringerungen der Anzahl der
Schwingungsweiten pro Zeiteinheit im kleinkalibrigen
Arteriolenteil) mit den Folgen mehr oder weniger aus-
geprigter Restriktionen der Entmischungsphinomene
zwischen Blutplasma und Blutzellen in den mikrov-
askuliren Netzwerken, wodurch eine stoffwechseladi-
quate Verteilung des Plasma-Blutzell-Gemisches und
damit den Stoffaustausch zwischen Blut und Gewebez-
cllen behindere wird (Diffusionswege !). Des weiteren
sind Verinderungen der Basalmembran, Permeabil-
ititsinderungen der Mikrogefiflwinde und cine Reihe
enzymatischer und metabolischer Verinderungen zu
beachten (diabetische Mikroangiopathie). Je linger cin
manifester Diabetes besteht, umso ausgeprigter sind
die vasomotorischen und die mikroangiopathischen
Verianderungen. [3, 11, 14]

SCHULZ et al [13] wiesen anhand von spiro-
ergometrischen MefSdaten und laborchemischen
Untersuchungsergebnissen (Blutzucker, C-Peptid,
HbAIC, Cholesterin, Triglyceride, HDL, LDL, Insu-
lin, antioxydativer Status, HOMA-Index, Cgl) cinen
therapierelevanten metabolischen Effeke der Bewe-
gungsbehandlung ,BioKorrekeur nach. Fiir den Fall,
daf$ diese metabolischen Wirkungen durch eine ex-
treme Belastung ohnehin defizitirer Regulationsmech-
anismen der Organdurchblutung zustande kimen,
wire ein gesteigertes Risiko hypoxischer Zustinde im
Gewebe, verursacht durch die Bewegungsbehandlung,
die Folge. In diesem Fall ist mit Anderungen rheolo-
gische Merkmale und Hyperkoagulabilitit zu rechnen,
die sich letztlich als weiter verstirkte Mikrozirkula-
tionsstdrungen mit den bekannten Folgen auswirken.
Im Rahmen ciner orientierenden Studie an einer
kleinen Patientenstichprobe konnte von KLOPP et
al. [9] gezeigt werden, daf$ ein derartiges Risiko nicht
besteht. Die Bewegungsbehandlung unter hyperox-
ischen Raumluftbedingungen (BioKorrekeur) geht
mit einer Stimulierung der kérpereigenen vasomotor-
ischen Durchblutungsregulation einher, wie anhand



Table. 3. Ergebnisse der Korrelationsanalysen
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) Behandlungs- | - . Korrelations-
Korrelation qang Gleichung Koeffizient
linear
Kontrolle y=1,3783x+5,6131 R*=0,4672
nicht-linear R?=10,9219
y=-0,061 +0,3554%* 2,8563x + 1,9334
linear
Verum 1 y=0,879x + 20,102 R?=0,2684
-A
Qo= 200, nicht-linear R? = 0,9834
y=0,0138x*- 0,6453%* + 8,9833 - 0,0284
linear
Verum2 y=1,1693x + 17,061 R?=0,6119
nicht-linear R?=10,9928
y=-0,0679%* +3,861x +0,0175
linear
Kontrolle y =1,6524x+9,0701 R?=10,331
nicht-linear R?=0,7769
y=-0,333x* + 1,1034x* + 3,6259x + 7,4684
linear
Verum 1 y=0,8362x + 23,759 R?=0,1757
QRBC —nNP
nicht-linear R?=10,9859
y=0,0277% - 1,0287x* + 11,298x — 0,0345
linear
Verum 2 y=1,2042x + 20,636 R*=0,5372
nicht-linear R?=10,9938
y=0,0016x>-0,173x* +5,5256 — 0,1122
linear
Kontrolle y=0,6821x— 1,433 R?=0,9438
nicht-linear R?=10,9719
y=-0,0115+0,2%*- 0,2367x — 0,7277
linear ,
y = 0,8445x — 1,3934 R?=0,9859
NP - Dpo, Verum 1
nicht-linear R?=0,9991
y=0,0112¢* +0,5577x — 0,0485
linear
Verum 2 y=0,907x - 1,3022 R?=10,9939
nicht-linear R?=10,9998
y = 0,0051x* +0,7044x — 0,0193

reprisentativer Merkmale des Funktionszustandes der Mikrozirkulation

zu erkennen ist. Diese Aussage wird durch die Resultate der vorlieg-
enden Arbeit, die an einem umfangreicheren Patientengut gewonnen
wurden, bestitigt. Die von SCHULZ et al erhobenen metabolischen

Daten und die in der vorliegenden Arbeit mitgeteilten mikrozirkulator-
ischen MefSergebnisse bezeugen cine adjuvante therapeutische Wirkung

der ,BioKorrektur®

Die Mef3daten, welche bei einer
Bewegungsbehandlung unter normox-
ischen Raumluftbedingungen erhoben
wurden (Kontrolle), lieferten im
10-tagigen Behandlungsintervall keine
relevanten Hinweise auf eine Stimuli-
erung vasomotorischer Regulations-
mechanismen. Diese sind offenbar erst
bei lingerzeitiger Bewegungsbehand-
lung zu erwarten, wahrscheinlich mit
geringeren Merkmalbetrigen.

Der therapeutische Erfolg ciner
BioKorrektur-Behandlung kann du-
rch eine zusitzliche Stimulierung der
arterioliren Vasomotionen (Physika-

lische Gefifitherapic BEMER) deut-
lich gesteigert werden.

ZUSAMMENFASSUNG

Untersucht wurde eine Stich-
probe aus 20 ambulanten ilteren
Patienten mit Diabetes mellicus Typ
II, an der mittels valider Messungen
reprasentativer Merkmale des Funk-
tionszustandes der Mikrozirkulation
mit hochauflésenden Methoden
gepriift wurde, ob die nachgewi-
esenen metabolischen Wirkungen
ciner Bewegungsbehandlung unter
hyperoxischen Raumluftbedingun-
gen (,BioKorrekeur®) mit einer
entsprechenden scoffwechseladi-
quaten Stimulierung mikrozirkula-
torischer Durchblutungsregulationen
cinhergehen.

Die Ergebnisse der Untersuc-
hungen lassen den Schlufl zu, daf§
durch die BioKorrektur-Bewe-
gungsbehandlung eine weitgehende
Stimulierung der vasomotorischen
Durchblutungsregulation mit ihren
therapierelevanten Auswirkun-
gen auf den Verteilungszustand
des Blutes in den mikrovasuliren
Netzwerken und auf die venolenseit-
ige Sauerstoffausschopfung erzielt
wird.

Eine zusitzliche Anwendung der
Physikalischen Gefifitherapie BE-
MER bewirke im Bereich der Mikro-
zirkulation eine deutliche Steigerung
des therapeutischen Erfolges der
BioKorrektur-Behandlung.
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Abb. 1. MelBwerte zum Merkmal , Relative Hb-Sdittigung rHb” (Mit-
telwerte und Standardabweichungen) im muskuldren Targetgewebe
bei Kontrolle, Verum 1 und Verum 2. Ordinate: Prozentuale Anderungen
im Vergleich mit den Ausgangswerten. Abszisse: MelSzeitpunkte; 0. Tag
(Ausgangswerte gleich Null gesetzt); 1., 5. und 10. Behandlungstag.
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Abb. 3. Melwerte zum Merkmal , Venolenseitige Sauerstoffausschdp-
fung Ap0,” (Mittelwerte und Standardabweichungen) im muskuldren

Targetgewebe bei Kontrolle, Verum 1 und Verum 2. Ordinate : Prozentuale

Anderungen im Vergleich mit den Ausgangswerten. Abszisse: MeBzeit-
punkte; 0. Tag (Ausgangswerte gleich Null gesetzt); 1. bis 10. Behand-
lungstag.

Qggc ( Muskel 8 mm ) / Onderungenin % | _5 kontrolle

—&—Verum 1
—-Verum 2
70
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Abb. 2. MeBwerte zum Merkmal , Mittlerer Stroungsflul8 der roten
Blutzellen im mikrovaskuldren Netzwerk, QRBC” (Mittelwerte und Stand-
ardabweichungen) im muskuldren Targetgewebe bei Kontrolle, Verum

1 und Verum 2. Ordinate: Prozentuale Anderungen im Vergleich mit den
Ausgangswerten. Abszisse: MelSzeitpunkte; 0. Tag (Ausgangswerte gleich
Null gesetzt); 1. bis 10. Behandlungstag.

nNP ( Muskel / Subkutis 4 - 8 mm )
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Abb. 4. MeBwerte zum Merkmal ,, Anzahl der blutzellperfundierten
Knotenpunkte im definierten Targetnetzwerk nNP” (Mittelwerte und
Standardabweichungen) im muskuldren Targetgewebe bei Kontrolle,
Verum 1 und Verum 2. Ordinate: Prozentuale Anderungen im Vergleich
mit den Ausgangswerten. Abszisse: MeBzeitpunkte; 0. Tag (Ausgang-
swerte gleich Null gesetzt); 1. bis 10. Behandlungstag.
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Abb. 6. Nicht-lineare Korrelation der Merkmale ,Mittlerer
Strdmungsflul$ der roten Blutzellen QRBC” und ,Venolenseitige
Sauerstoffausschdpfung Dp02” bei Kontrolle Ordinate und
Abszisse: jeweilige prozentuale Anderungen.
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Abb. 8. Nicht-lineare Korrelation der Merkmale ,Mittlerer
Stromungsflul$ der roten Blutzellen QRBC” und ,Venolenseitige
Sauerstoffausschdpfung Ap0,” bei Verum 2. Ordinate und
Abszisse: jeweilige prozentuale Anderungen.
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Abb. 5. Ainderung des Verteilungszustandes
des Plasma-Blutzell-Gemisches in den
mikrovaskuldren Netzwerken des Target-
gewebes bei einem Patienten am 0. Tag (a)
und am 10. Tag (b) der Behandlung Verum
2. Vitalmikroskopisches Befundbeispiel (tiefe
Subkutis, Wade / Arteriolen, Venolen und
kapilldre Netzwerke): Pseudofarbtransforma-
tion der PrimdrAbb.en (die blutzellperfundi-
erten MikrogefdlSe sind griin/gelb/orange
markiert.
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Abb. 7. Nicht-lineare Korrelation der Merkmale ,Mittlerer
Strdmungsflul$ der roten Blutzellen QRBC” und ,Venolenseitige
Sauerstoffausschdpfung Dp02” bei Verum 1. Ordinate und
Abszisse: jeweilige prozentuale Anderungen.
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Abb. 9. Nicht-lineare Korrelation der Merkmale ,Mittlerer
Stromungsflul$ der roten Blutzellen QRBC” und , Anzahl der blut-
zellperfundierten Knotenpunkte nNP“ bei Kontrolle. Ordinate
und Abszisse: jeweilige prozentuale Anderungen.
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Abb. 10. Nicht-lineare Korrelation der Merkmale ,Mittlerer
Stromungsflul$ der roten Blutzellen QRBC” und , Anzahl der
blutzellperfundierten Knotenpunkte nNP” bei Verum 1. Ordinate
und Abszisse: jeweilige prozentuale Anderungen.
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Abb. 12. Lineare Korrelation der Merkmale ,Anzahl der
blutzellperfundierten Knotenpunkte nNP” und ,Venolenseitige
Sauerstoffausschopfung Dp02* bei Kontrolle. Ordinate und
Abszisse: jeweilige prozentuale Anderungen.

Abb. 14. Lineare Korrelation der
Merkmale , Anzahl der blutzellper-
fundierten Knotenpunkte nNP* und
JVenolenseitige Sauerstoffausschop-
fung Ap0,” bei Verum 2. Ordinate
und Abszisse: jeweilige prozentuale
Anderungen.
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Abb. 11. Nicht-lineare Korrelation der Merkmale , Mittlerer
Stromungsflul8 der roten Blutzellen QRBC” und , Anzahl der
blutzellperfundierten Knotenpunkte nNP“ bei Verum 2. Ordinate
und Abszisse: jeweilige prozentuale Anderungen.
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Abb. 13. Lineare Korrelation der Merkmale ,Anzahl der
blutzellperfundierten Knotenpunkte nNP” und ,Venolenseitige

Sauerstoffausschdpfung Ap0,” bei Verum 1. Ordinate und
Abszisse: jeweilige prozentuale Anderungen.
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EFFECT OF NICKELIDE TITANIUM IMPLANT
ON THE DEHYDRONENASE ACTIVITY OF LYMPHOCYTES
OF REGIONAL LYMPHATIC NODE

A.G. Loginov, V.N. Gorchakov

Novosibirsk State University, Institute of Clinic and Experimental
Lymphology, Novosibirsk, Russia

ABSTRACT — The dehydrogenase activity of lymphocytes of
lymphatic node has been studied under the intraosreal nickelide
titanium implantation. Obtained data show nickelide titanium
implantation has caused the changes of energetic status of
lymphocytes with essential differences in activity of redox ferment
systems. The moderate increase of SDG activity and decrease of
NAD-dependent dehydrogenases have manifested a disturbance
of the main path of energy providing of cells; the activity of
shuttle system (a-GPDG) coordinating interaction between
processes of respiration and glycolysis is increased; a tendency

of anaerobic path of energy production through activation of
glycolysis (LDG) is observed. Immune processes have the central
place in biocompatibility problem so observed change of energetic
metabolism of lymphocytes may be regard as a sign of immune
reconstruction of organism.

KEYWORDS — lymphatic node, lymphocyte dehydrogenases,
nickelide titanium implantation

The study of mechanisms of interaction between
construction materials and biological media is actual.
This problem is very import because of dental implanta-
tion methods are used in practice. Successes of the last
years connecting with the creation of new implanta-
tion materials on the base of nickelide titanium [4]
demand their verification in the tissue structures. The
lymphologic development permits to appreciate the
effect of implantation material on organism with a new
methodological approach. The interest of biologists and
clinicians to the fermentative activity of intracellular
metabolism of lymphocyte is explained, from the one
side, phylogenetically fastened lymphocyte ability to
react to any homeostasis changes, and, from the other
side, the fact that the change of lymphocyte ferment
activity is appeared earlier than the quantitative changes
of leukocyte formula, blood serum proteins etc.

The study of R.P. Narcissov and collaborators
(1969-1980) has showed the lymphocyte is an “en-
zyme mirror” reflecting the state of metabolic process-
es in internal organs which can’t be studied directly. So
R.P. Narcissov [5] has named the cytological analysis
of lymphocyte ferment status an “indirect biopsy”

Vladimir N. Gorchakov
Dr., professor, head of laboratory
vgorchak@yandex.ru

Aleksandr G. Loginov

Dr., professor of department
of surgical diseases
psz2008@mail.ru

permitting to estimate the state of metabolic processes
of organs and systems. Lymphocyte cytoenzymology
gives notion about quantitative changes in lymphocyte
populations, subpopulation reconstructions, prognosis
and character, hardness and affectivity of discase treat-
ment, dynamics of adaptative process [8, 9].

The aim of this work is to study the effect of intra-
osteal nickelide titanium implantation on the change
of dehydrogenase activity of lymphocytes of regional
lymphatic node in experiment.

MATERIAL AND METHODS

100 Wistar breed white rac males with body
mass 180-200 g grown in the vivarium of Scientific
Research Institute of Cytology and Genetics of SB
RAMS have been used. Animals have been divided
into two groups: the first group of pseudooperated
animals is control; the second group with nickelide
titanium implant is experimental. Implantation bed
has been formed in the alveolar process of low jaw in
the molar teeth region with ball-shaped dental drill
under ether narcosis. Nickelide titanium alloy (NT-10)
has been introduced. Operative wound is stapled.

Pseudooperated animal group has been included
animals with formed implantation bed without in-
troduced nickelide titanium. Lymphocytes have been
studied on smears-impressions made from incision of
surfaced neck lymphatic nodes located on the upper
pole of the under low jaw salivary gland on the 7, 14,



30, 60 and 120 days after implantation. The same
smears-impressions of pseudooperated animals have
been used as controls. Animals have been decapitated
under the ether narcosis. Not less than 10 animals in
cach group have been used.

The cytochemical indexes of activity of important
intracellular ferments such as lactate dehydrogenase
[L-lactate NAD-oxidoreductase, (KP 1.1.1.27), LDG]
catalyzing the final stage of glycolysis namely reverse
reaction of pyruvate reduction into lactate; succinate
dchydrogenase [succinate; (acceptor) — oxidore-
ductase, (KP 1.3.99), SDG ] catalyzing the reaction
of succinate oxidation into fumarate in the Crebs’
cycle: NADH- diaforase (KP 1.6.99.1), NADH-R);
mitochondrial glycerophosphate dehydrogenase [L-
glycerol-3-phosphate:acceptor]-oxidoreductase, (KP
1.1.99.5), a-GPDG(m)], cytoplasmatic glycerophos-
phate dehydrogenase [L-glycerol-3-phosphate: NAD-
oxidoreductase, (KP 1.1.1.8) a-GPDG(c) have been
estimated as key ferments of electron carrier.

The ferment activity has been estimated with
quantitative method of R.P. Narcissov [5] in MV. Rob-
inson’s modification [9] based on the counting of vis-
ible formasane granules formed in 30—-50 lymphocytes
after dyeing with n-nitrotetrasole violet. Reliability of
results has been estimated with Student’s t-criterion.

RESULTS AND DISCUSSION

This study has shown the specific change of ener-
getic metabolism of lymphocytes of regional lymphat-
ic node under endoosteal implantation of nickelide
titanium in various period of a study.

DG

Nickelide titanium implantation has lead to the
change of ferment activity of SDG lymphocytes of
regional lymphatic node (fig.1). At the 7" day of study
SDG activity hasn't reliably differed from control
value. At the 14™ day ferment activity has increased
up to 16,68 + 1, 01, that is more than control value on
25,03%. At the 30* day SDG activity has increased up
to 17,33 + 0, 58 and is reliably more than control value
on 28,45%. At the 60 day SDG activity has decreased
to 15,21 + 0,54, but this value is reliably more than
control value of corresponding period of study on
16, 92%. Dynamics of decrease of SDG activity has
remained at the 120" day of study. Ferment activity is
14,92 + 0,55, that is reliably more than control value
on 9,79%. It should be note that SDG activity is in-
creased during the study period reaching the maximal
value at the 30" day. SDG is metabolically important
because it is supposed that lactate isn't accumulated in
the cells rich in this ferment and the complete oxida-
tion of glucose may be expected through the cycle of
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Fig. 1. The change of SDG activity of lymphocytes of regional lymphatic
node at experimental implantation with nickelide titanium (the left
column is pseudooperated animals; the right column is implantation with
nickelide titanium. On the vertical axis shows the value of the ratio of
granules at one lymphocyte)

tricarbon acids with big quantity energy release under
the main acrobe type of lymphocyte metabolism

[9, 10]. And the increase of SDG activity is exactly
accounted for this fact. The increase of energetic
potential of cell through the SDG activity increase is
possible to be a manifestation of adaptive reaction of
cell to the nickelide titanium implant and its biologic
action. Decreased SDG activity at the 60™ and 120*
day may be explained with passive action of alloy

observed after 30 days [2].

LGD

The change of LDG activity has phase character
during the experiment: maximal ferment activities
have been observed at 7" and 30™ day (14,88+0,35 and
14,5+0,92), accordingly, minimal ferment activities
have been observed at 60 and 120* day (10,9+0,73 and
9,43+0,31). LDG activity in experimental group is higher
than in control group during the first 60 days and lower
than control value at the 120" day of experiment (fig. 2).

NADH-R activity is different in various peri-
ods of study (fig.3). Minimal NADH-R activity has
been observed at the 7% day is 18,4240, 63 (control
value is 22,82+1,48). At the 14™ day activity is in-
creased on 16,42% and is 21,50+0,84 (control value
is 24,32+0,76). At the 30" day ferment activity in the
experimental group is increased on 24,32+0,76 in
comparison with 14™ day of experiment. Because of
this dynamics the statistically relevant differences of
NADH-R activity in control and experimental groups
haven't been observed at the 30™ day of experiment
(26,36+1,56 1 25,67+1,05), accordingly. At the 60
day ferment activity is increased still more on 3,47%
in animal group with nickelide titanium implant and
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Fig. 2. The change of LDG activity of lymphocytes of regional lymphatic node at
experimental implantation with nickelide titanium (the left column is pseudooper-
ated animals; the right column is implantation with nickelide titanium. On the
vertical axis shows the value of the ratio of granules at one lymphocyte)
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Fig. 3. The change of GPDG (mitochondrial) activity of lymphocytes of regional lym-
phatic node at experimental implantation with nickelide titanium (the left column is
pseudoaperated animals; the right column is implantation with nickelide titanium.
On the vertical axis shows the value of the ratio of granules at one lymphocyte)

decreased on 3,2% in control group and is 26,64+0,65
and 25,54+1,23, accordingly. At the 120™ day the
change of NADH-R activity is observed as a tendency:
increase in the group of pseudooperated animals,
decrease in the group with nickelide titanium implant.
Because of this dynamics at the 120" day of experi-
ment the statistically relevant differences of NADH-R
activity in control and experimental groups haven't
been observed. NADH-R together with SDG play the
most important role among the flavine dependent de-
hydrogenases. They catalyze the carrier of NAD-H elec-
trons to acceptor, one of protein of respiratory chain
containing nongemine iron. Flavoproteids play the role
of intermediate carrier of electrons between dehydro-
genases and cytochromes. Molecules being the carrier

of electrons are grouped into supramolecular structures
so named respiratory ensembles. These ensembles
containing strictly defined number of molecules of each
carrier of electrons are included in the structure of inner
mitochondrial membrane. The dynamics of NADH-R
activity change permits to analyze the state of mecha-
nisms providing the dynamic balance of redox reac-
tions in lymphocytes under implantation. Respiratory
accept looks like a cascade device bringing free energy
portions convenient for cell. Reactions of oxidation
phosphorilation preserve about 40% energy releasing in
the process of electron carrier.

The study of dynamics of NADH-R activity of
lymphocytes of regional lymphatic node under condi-
tions of experimental nickelide titanium implantation
permits to note the decrease of ferment activity at the 7%
and 14™ day of experiment. Statistically relevant differ-
ences of NADH-R activity in control and experimental
groups haven't been observed at the 30", 60 and 120™
day of experiment. Intramitochondrial 47Fand ADF
pool is separated from cytoplasmatic pool, but exchange
between them is possible through the carrier. The very
complicate exchange of tricarbon acids cycle products
and phosphate takes also place between cytoplasm and
intramitochondrial compartment. Reduction equivalents
of cytoplasmatic NAD-H may indirectly introduce into
mitochondria with the help of glycerophosphate shuttle
mechanism. Because of existence of this mechanism
clectrons releasing at the oxidation stage of glycolysis in
cytoplasm are included in electron carrier in mitochon-
dria that leads to the form of pyruvate as a final product of
anacrobe reactions. There are special shuttle mechanisms
carrying the reduction equivalents from mitochondria
(where they formed) into cytoplasm. Glycerophosphate
shuttle mechanism is the most important.

a-GPDG (mitochondrial)

a-GPDG mitochondrial activity is reliably higher
than in control group during the experiment (fig. 4).
Maximal ferment activities at the 7% and 30™ days are
higher than control values on 32,95% and 28,74%,
accordingly, at the 14™ day — on 16,43%, at the 60™
day — on 9,17%, at the 120™ day a tendency of increase
of a-GPDG mitochondrial activity has been observed.
High amplitude change of a-GPDG mitochondrial
activity under the nickelide titanium implantation is un-
favorable prognostic sign which significantly overtakes
the other possible immune and clinic manifestations [6].

a-GPDG (cytoplasmatic)
The most high a-GPDG cytoplasmic activity ob-
served at the 7" day (30,83+1,2) is higher than control
value on 24,51%. At the 14™ day activity is decreased
to 26,48+0,89, that is higher than control value on



14,03%. From 14" to 30™ days it is observed the fol-
lowing decrease of a-GPDG cytoplasmic activity, and
at the 30™ and 60 day staistically reliable differences
haven't been observed. At the 120™ day «-GPDG
cytoplasmic activity is increased once more up to
25,91+0,58 that reliably is higher than control value on
11,7% (fig.5). Described dynamics shows the intensifi-
cation of coordinating role of glycerophosphate shunt
and intensive cooperation of various ferments for
energy providing of cell that permits cell to use protein
catalysts more economically [1, 7].

CONCLUSION

Experimental nickelide titanium implantation
has caused the change of energetic status of lympho-
cytes of regional lymphatic node. Essential differences
in dynamics of oxidative-reductive ferment systems
have been observed. The moderate increase of SDG
activity and decrease of NAD-dependent dehydroge-
nases have manifested a discurbance of the main pach
of energy providing of cells. At those conditions the
significance of reserve paths is increased: a tendency
of anacrobic path of energy production [activation of
glycolysis (LDG)] is observed, and activity of shuttle
systems (2-GPDG) coordinating interaction between
processes of respiration and glycolysis is also increased.

Immune processes have the central place in bio-
compatibility problem so observed change of energetic
metabolism of lymphocytes may be regard as a sign of
immune reconstruction of organism. Obrained data
show expediency of correction of energetic metabolism
of immune competent cells being in the state of ener-
getic tension under the nickelide titanium implantation.
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MEDICAL NURSE STAFF EMOTIONAL INTELLIGENCE
QUOTIENT STUDY
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The work of medical nurse staff is characterized
not only by hard physical labor, but also by a big emo-
tional tension. Nurses are exposed to many stressful
demands, their constant contact with people pain, fear,
anxiety, suffering leads to an emotional burnout syn-
drome. Medical care efhiciency could be significantly
improved by paying special attention to the medical
staff emotional state which is based on the formed
emotional intelligence.

Emotional Quotient (EQ) — is a number of
mental abilities that help perceive and understand one’s
own emotions and surrounding emotions (Abilicy
Pattern). In the context of the emotional intelligence
study, we can distinguish the following hierarchically
organized abilities: perception and expression of feel-
ings, thinking efficiency improvement with the help of
emotions, understanding of one’s own emotions and
emotions of the others, emotional control [7].

The theoretical and methodological basis of the
study were the Emotional Intelligence Model by P.
Salovey/ J.Mayer (1990r.) and psychological emotional
models (by K. Langhe, A.N. Leontiev, S.L. Rubenshe-
ein and others).

The study looked into the emotional intelligence
components in different spheres of activity (Psychiatry,
Hospital Admission, Outpatient Clinic, Paramedics, On-
cology, Anesthesiology Critical Care, Surgical Nurses).

The study was carried out at the premises of the
Advanced Training Unit of Vladimir Medical College.
324 medical officers from the city of Vladimir and
from Vladimir Region took part in the study.

The following methods and techniques were used:

— theoretical analysis of published surveys;

— Emotional Intelligence level detection method
(N. Hall);

— personality emotional burnout diagnostic
method (VV.Boiko);

— diagnostic method for «troubles» in establishing
emotional contact (VV.Boiko);

— mathematical statistics method (correlation
analysis).

The practical and theoretical importance of the
study is that its results and materials can be used in the
formation of emotional competence and in the preven-
tion of emotional burnout syndrome in nursing staff.

The scientific novelty of this research is in the
study of nursing staff emotional intelligence com-
ponents, and comparison of EQ level and degree of
manifestation of emotional burnout syndrome.

Interpretation of the results:

1. The results of the study show that 37,8 % of the
nursing staff have low EQ. It means that the problem is
significant, as it affects both patients and wellbeing of
the medical staff icself.

2. Regarding the EQ component called Emo-
tional self-control — the results are below the norm
in all activity spheres. Inability to cope with one’s
internal tension leads to the state of emotional and
intelligent dead-end. This is confirmed by the results
of the correlation analysis. There exists a signifi-
cant direct negative correlation with the emotional
burnout syndrome called Being driven into a cage
(r=-0,34p < 0,01;n=125)).

3. Regarding the EQ component called Self-mo-
tivation — the results are average in all activity spheres
of the nursing staff. If people do not know their emo-
tional capacities they might become aware of stressful
factors in their profession and as a rule it will make
them either change their job or transfer to another
department with less stressful activity. This is con-
firmed by the results of the correlation analysis. There
exists a significant direct negative correlation with the
emotional burnout syndrome called «Getting through
stressful situations» (r=-0,32 p <0,01; n 2125).

4. Regarding the EQ component called Empa-
thy — the results are below the norm in the spheres
of Hospital Admission, Anesthesiology Critical Care and
Paramedics:

—Working conditions in the Hospital Admission
are characterized by stressors, constant contact with
physical and psychological suffering of the patients
and big flow of patients during one shift, which leads
to reluctance to perceive emotions, necessaries and
anxieties of other people. And there comes an obstacle
to establishing an emotional contact Reluctance to be-
come emotionally closer to people. For the sphere Hospital
acceptance, a developed phase of emotional burnout
syndrome called Exhaustion is a distinctive feature.
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Fig.1. EQ level in average nursing staff

—In the spheres Anesthesiology Critical Care and
Paramedical, it can be explained by brevity of contact
duration but at the same time maximum responsibility
for a patient life. Obstacles to establish a contact are
considered to be inflexibility and emotional inexpressive-
ness. This is confirmed by the resules of the correlation
analysis. There exists a significant direct negative rela-
tion between the component Recognition of other people
emotions and the above mentioned obstacle in establish-
ing emotional contact (r = -0,35, p<00L;n= >125).

5. It is also necessary to point out that in the
course of the study there has been discovered a signifi-
cant correlation between the following factors: the
obstacle to establish an emotional contact Inability to
control one’s emotions and symptoms Getting through
stressful circumstances and Expansion of the sphere of econo-
my of emotion, which furthermore leads to a formation of
Emotional burnout syndrome phases (r =0,45, r =0,43,
r=0,43 p <0,01; n 2125). Inability to control one’s own
emotions leads to the fact that getting through the
stressful situations becomes more acute, and this in its
turn leads to Emotion burnout syndrome.

The following conclusions have been made to
summarize the results of the study:

1. Emotional components have been studied in av-
erage nursing staff in different spheres of medical
activity.

2. Obstacles to establishing emotional contacts have
been defined in average nursing staff (the main
of them are Inability to control ones own emotions,
Inflexibility and inexpressiveness of emotions, Reluc-
tance to get emotionally closer to people).

3. Correlation between the low level of emotional
intelligence and formation of the emotional
burnout syndrome has been shown.

4. Recommendations on work arrangement for the
nursing staff have been presented:

— acourse of lectures on «Emotional intelligence

components in nursing staff work> has been
developed;
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— atraining course Emotional intelligence devel-
opment in nursing staff has been created;

— atimely EQ diagnosis in nursing staff is nec-
essary;

— psychological follow-up is necessary for nurs-
ing staff at any stage of their work in medical
institutions.

If we speak about health care in general, it is
necessary to pay attention to the development of the
emotional intelligence in nursing staff to increase
the quality of the rendered services. In the study, an
obvious correlation between the development of
the emotional burnout syndrome and a low level of
emotional intelligence quotient had been shown,
which does affect the life quality of the medical staff.
A broader view on usage of psychological knowledge
in health care system is necessary as well as its practical
application.
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ABSTRACT — In the present study, we have attempted to systematize
the possibility of Doppler sonography as a non-invasive diagnostic
tool for monitoring the development of the central nervous system
in the fetus with congenital heart disease. The detailed analysis of
fetal hemodynamic changes in fetuses with hypoplastic left heart
syndromes at different gestation stages was performed. The dynamic
study of intrafetal hemodynamics was clearly demonstrated to help
professionals to organize a more thorough prenatal care the fetuses
of which have congenital heart diseases with obstructive lesions

of the main arteries, and to predict the initial manifestations of
developing the central nervous system pathologies, as well as to
choose the optimal method of treatment to reduce complications

in the postnatal period. Comprehensive assessment of the intrafetal
hemodynamics in fetuses with congenital heart disease allows clearly
identifying the stages of a pathological condition in the central
nervous system and the degree of their severity.

Maria N. Bartagova,

Olga A. Pitirimova, MD
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KEYWORDS — congenital heart disease, dopplerometry,
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INTRODUCTION

Hypoplastic left heart syndrom includes a group of cardiac
pathologies characterized by underdevelopment (hypoplasia) of
the left heart cavities, atresia and/or stenosis of the aortic and/or

mitral valves, and aortic hypoplasia.

Reliable diagnostic criteria of hypoplastic left heart syn-

drome are:

— Deviation from the norm of all linear parameters of the

fetal heart at all gestation stages;

— Assignificant reduction in linear indices of the left heart
combined with compensatory increase in similar parameters of

the right hear;

— Predominant (atypical) hypertrophy of the left ventricle

myocardium over the right ventricle at all gestation stages;

— Diameter of the patent ductus ar-
teriosus is 1.5—2 times more than the norm
during pregnancy, especially after the 30th
week of gestation.

— Great variability of blood flow na-
ture and its velocity parameters, and a signifi-
cant difference from the standard values for
all studied gestational subgroups in all cases
of hypoplastic left heart syndrome.

— In pulsed Doppler blood flow mode
in mitral valve stenosis, single-phase flow is
recorded, it is high-velocity in the case of a
moderate narrowing of the valve ring, and
low-velocity in apparent stenosis.



— Retrograde filling of the ascending aorta
through a patent ductus arteriosus is recorded in
atresia of the mitral valve and aortic valve in color
Doppler mapping.

Peculiarities of hemodynamics of the hypoplastic
left heart syndrome before birth are such that the right
ventricle provides blood flow in the descending aorta
through the pulmonary artery and patent ductus arte-
riosus and retrogradely in the aortic arch, the ascend-
ing part and in the coronary vessels.

Fig. 1a. Scheme of the 4-chamber heart section: RA — the right atrium,

LA — the left atrium, RV — the right ventricle, LV— the left ventricle, PFO
— patent foramen ovale. The LV cavity is dramatically reduced compared to
the RV cavity, being compensatory dilated, PFO diameter is increased

Fig. 1b. 23 gestation weeks. HLHS. Scan is in gray scale mode Projection
of four chambers of the heart. Hypoplastic left heart syndrome. The left
ventricle (LV) is dramatically hypoplastic, has a characteristic spherical
shape (borders are shown in dotted lines). The cardiac apex is formed by
the myocardium of the right ventricle (RV) - indicated by the arrow
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According to popular opinion, the expressed
overload of the right heart, reducing blood flow in the
aorta and coronary arteries leads to the development of
tissue hypoxia, decreased myocardial contractility, and
congestive heart failure only after the child's birth. [1]

However, neonatologists face problems on the
part of the central nervous system development from
the first week of life of children with congenital heart
discase against functioning fetal communications
[2-8].

So, according to Mahle WT data, the third of
138 examined school-aged children with various con-
genital heart diseases and operated in early childhood
visits correctional educational insticutions, the intake
of various drugs was prescribed to 64% of patients to
support the central nervous system work, and 18%
of children demonstrated mental retardation; all chis
indicates the high percentage of patients with con-
genital heart diseases with signs of mental retardation
[9]. Pathological phenomena on the part of the central
nervous system development are determined in 50%
of children with congenital heart disease before the
heart defect correction [10-12] and persisted after the
Ist and 2nd stages of surgical treatment. But the most
dangerous is that patients undergo the great risk even
in the preoperative period. This is confirmed by nu-
merous reports of our foreign colleagues studying the
influence of congenital heart diseases on the develop-
ing brain of fetus and newborn [13-18].

Priority of the nervous tissue in regulating all
kinds of the organism vital activity depends directly
on the features of its development and blood supply
[19]. Several theories about the etiology of intrauterine
growth retardation of the central nervous system in fe-
tuses with congenital heart disease were proposed. As a
result, scientists have unanimously concluded that the
probable factor influencing this is the change in the
circulation resulting from certain structural cardiac ab-
normalities, and which, in turn, may affect fetal growth
and its brain development [20, 21, 22,23-24].

In the pathogenesis of impaired fetal hemody-
namics, the leading place belongs to chronic intrauter-
ine hypoxia, which may be caused by malformations
[25]. At the same time, the degree of disorder of the
central nervous system development has not yet been
sufficiently studied.

Nervous tissue is more sensitive to oxygen
deficiency, and the change of its blood supply nature
primarily affects the development of the brain [25].

Thus, studying the state of the fetal brain in
congenital heart diseases should be extended, and the
assessment of the functional state of the nervous sys-
tem in patients with congenital heart diseases should
become standard practice.
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The objectives of perinatologist should include
not only the identification of cardiac abnormality in
fetus, but also the determination of patients' risk group
for developing the central nervous system pathology.

Under hypoxic conditions, compensatory-adap-
tive mechanism for protecting the fetal brain (brain
sparing) the effect of which is aimed at strengthen-
ing the blood supply and maintaining the necessary
level of brain oxygenation is activated. Decrease in
sympathetic innervation of the vascular wall leading
to an expansion of the lumen of cerebral vessels is the
basis of this mechanism; arteriovenous anastomoses
not fully functioning under physiological conditions
and capillary network open, redistribution of blood
flow aimed at ensuring a vital organ occurs. As a
result, a reduction in brain vascular resistance occurs
[8, 25]. According to summarized data from the world
literature the method of antenatal diagnostics of fetal
hemodynamics — Doppler sonography may shed light
on the study of this problem [19]. In this regard, the
aim of our work was the Doppler sonography study of
the blood flow in the medial cerebral artery in fetuses
with the presence of one of more complex heart de-
fects — hypoplastic left heart syndrome

MATERIALS AND METHODS

The data of Doppler examination of blood flow
in the medial cerebral artery of 24 fetuses with hypo-
plastic left heart syndrome are in the basis of this work.
The control group consisted of 120 healthy fetuses. All
patients in the group of congenital heart discase with
obstructive lesions of fetal main arteries underwent a
comprehensive study including:

— Assessment of the obstetric and gynecological
history and extragenital pathology;

— The aimed comprehensive fetal Doppler echocar-
diography with the use of B-mode scanning and
Doppler flow mapping techniques;

— Complete obstetrical ultrasound examination
including fetometry as well as aimed examination
of fetal anatomy;

— Doppler examination of fetoplacental and intrafe-

tal blood flow.

To clarify the etiological factors of the develop-
ment of intrafetal hemodynamic disorders, to identify
intrafetal hypoxia and exclude fetal genotypic abnor-
malities, as well as to exclude the presence of maternal
burdened gynecological and obstetric history, ad-
ditional examinations were performed in pregnant
women of this group:

— Cardiotocography;
— Immunologic examination
— Genetic testing of the fetus

— Clinical and laboratory examination of pregnant
woman (to exclude somatic pathology).

Resulting from the data obrtained, cases with
gestational age of pregnancy being less than 30

weeks, cases of concomitant cardiac pathol-
ogy in a fetus with intrauterine growth retardation,
echographic signs of intrauterine infection of the
fetus, chromosomal abnormalities, cardiographic and
echographic signs of intrauterine hypoxia, congenital
cerebral brain defects, in addition, the cases with the
presence of maternal hypertension, anemia, urogenital
infections, cardiovascular, respiratory or endocrine
systems diseases were excluded from the scudy.

The age of pregnant patients did not exceed 35
years, the average one was 27,6 + 5,4 years.

The standard values of Doppler indices of intrafe-
tal circulation at different gestation stages (gestational
standards) including the registration of the spectrum
profiles of blood flow in the medial cerebral artery
proposed by the staff of the Department of ultrasound
diagnostics of RMAPO were used for comparative
analysis. To assess the state of blood circulation, an-
gular independent indices were used. Resistance index
(RI) is calculated by the formula (SD)/S, and systolic-
diastolic ratio (SDR) with the calculation formula -
S/D, where S is a maximal systolic velocity, and D is an
end-diastolic velocity.

In order to monitor changes of intrafetal hemo-
dynamics, dynamic Doppler examination of intrafetal
blood flow on the 30-32, 32-35, 35-39 gestation
weeks as well as fetal echocardiography carried out on
methodological advanced algorithm developed at the
Perinatal Cardiology Center of SCCVS named after
AN Bakulev of RAMS was performed in all women
to exclude cases of changes in the initially diagnosis of
CHD.

All cases of fetal congenital heart diseases that are
included in this study were followed throughout the
third trimester of pregnancy. The diagnosis was veri-
fied postnatally, intraoperatively during autopsy. This
series of observations was carried out on the apparatus
GE VOLUSON 730 Pro with the use of duplex sensor
3.5-5 MHz. When scanning in Doppler modes of the
study, regulation of the Doppler angle «Doppleran-
glerotate» was used to obrtain the optimal insonation
angle, and frequency filter of 50 Hz was applied.

STUDY RESULTS AND DISCUSSION

At the initial stage of the study the analysis of
specific measurements of fetal hemodynamics during
uncomplicated pregnancy was performed. The study of
fetuses without hypoxia, signs of intrauterine growth
retardation and without congenital heart diseases was



necessary for further comparative analysis of quantita-
tive parameters characterizing the fetal hemodynamics
with various cardiac abnormalities, and identification
of more important indicators in the diagnostic and
prognostic aspects.

For this purpose, fetal echocardiography and
study of intrafetal blood flow velocity curves were
carried out in the dynamics in 30 women with physi-
ological pregnancy on the 30-32, 32-35 and 35-39
gestation weeks.

Table 1 shows the total number of observations of
Doppler sonography parameters in the medial cerebral
artery at each &cstational period in norm.

SUMMAR

Table. 1. Indices of fetal Dopplerometry in the medial cerebral artery
estimated in the group of norms (N = 120)

parameter Age | Values !:lDe:iaI cerebral arter)é |

iddl 4,89+0,91 0,80 + 0,04
30-32 weeks z:n _ fnax 3,6-6,9 0,73-0,87
e T
36-39 weeks 2::dlfnax ;ii;_r 41 A g?ij)(;;m

Analysis of velocity curves in the middle cerebral
artery of the fetus in norm showed:

— The increase in the diastolic component of blood
flow in the fetal middle cerebral artery was deter-
mined during the third trimester of pregnancy

— The indices of vascular resistance in the fetal me-
dial cerebral artery increased in direct proportion
to the gestation age until the middle of the third
trimester of pregnancy and remained constant to
the end of the third trimester (it should be noted
that in the very late stages of pregnancy, 38-39
weeks, we have seen a slight decrease in peripheral
resistance indices, but given that the latter group
includes a wide range of studied periods, this
feature is not so obvious).

— There was no registration of zero and negative
values of end-diastolic blood flow in the fetal
medial cerebral artery. Our data obtained do not
contradict the data obtained by researchers previ-
ously [25].

This is explained by decrease in the partial oxygen
pressure in the fetal blood leading to a compensatory
increase of blood flow in the brain vessels resulting

archiv euromedica | 2014 | vol. 4 | num. 2

47

from increasing volume blood flow and decreasing per-
fusion capabilities of the placenta during these periods
[25].

Given that our data of Doppler indices in the
fetal medial cerebral artery fit into the norm, the study
of blood flow in the descending aorta and the CM
(BIT) did not make sense.

At the second stage, we performed dynamic
study of blood flow in the fetal medial cerebral artery
in fetuses with hypoplastic left heart syndrome. While
analyzing our own data, we found that fetuses with
hypoplastic left heart syndrome on the 30-32, 32-35
gestation weeks have no deviations in the numerical
values of Rl and SDR below standard indicators in the
middle cerebral artery, there were no zero and negative
values of end-diastolic blood flow, as well as the signs
of circulatory centralization.

However, at the age of 35-39 weceks reliable
anomaly in peripheral resistance indices was found in
the medial cerebral artery, while the blood flow nature
in the aorta did not show increase in the numerical
values of RI and SDR above the norm, there was no
registration of zero and negative values of end-diasto-
lic blood flow, as well.  The study of blood flow in the
ductus venosus also did not reveal velocity reduction
into the late diastole phase below the normative values;
zero and negative parameters were not detected respec-
tively. It is possible that abnormalities in the oxygen
transport to the fetal brain were caused by oxygen
deficiency arising due to the fetus hypoplastic left heart
syndrome. We have concluded that in the presence of
this heart pathology in the fetus, deviations in brain
development can be expected taking into account the
changes in hemodynamic parameters in the medial
cerebral artery caused by the cerebral [9, 25].

Thus, timely fetal monitoring and carrying out
standard maintenance microcirculatory therapy (in
particular, the use of drugs improving blood rheology
and oxygen transport to the tissues) prior to delivery
can improve the child’s condition at birth and reduce
the risk of functional disorders of the central nervous
system.

Today, there are a large number of neuroimag-
ing. The brain assessment is performed using US
(neurosonography) and by magnetic resonance
tomography. Preoperative neurosonography may reveal
abnormalities in 15-59% of patients with congenital
heart disease [3]. Magnetic resonance imaging also
shows a high level of detection of preoperative brain
abnormalities. Using these methods, it is possible to
determine whether this deviation is of acquired nature
or congenital.

The results of our study show that the evaluation
of fetal hemodynamics using Doppler sonography
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Table 2. Dopplerometry indices of the fetal medial cerebral artery, the aorta and ductus venosus evaluated in the group of fetuses with hypoplastic left
heart syndrome (N = 24)

Age Parameter | 30—32 weeks 33-35 weeks 36—39 weeks P
MCA SDR 5,04+1,39 518+1,78 2,4+0,49 p <0,05
RI 0,77 + 0,04 0,78 +0,05 0,59+ 0,08 p <0,05
Aorta SDR 572+0,85 584+0,57 573+0,84 NS
RI 0,82+0,02 0,83+0,02 0,82+ 0,04 NS
DV SIE 1,15+0,04 1,14£0,04 1,13£0,03 NS
S/A 1,99 £ 0,24 1,93+0,18 1,97 +£0,15 NS

NS — no reliable statistical differences in parameters values.

should be carried out targeting in the presence of
hypoplastic left heart syndrome in fetus. Performing at
the age of 35-39 gestation weeks is more appropriate
and informative, while the method is not enough reli-
able in carlier periods.

CONCLUSIONS

1.

Changes of intrafetal blood flow in the medial
cerebral artery are characteristic of fetuses with
hypoplastic left heart syndrome, which is a diag-
nostic criterion in predicting the development
of neurological abnormalities after birth in this
group of patients.

. In the presence of fetal hypoplastic left heart syn-

drome, evaluation of intrafetal blood flow should
be a standard diagnostics method in predicting
the occurrence of neurological abnormalities

. The change of intrafetal hemodynamics accord-

ing to Dopplerometry is a risk factor for neuro-
logic abnormalities in fetuses with hypoplastic
left heart syndrome.
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ANTITOXIC PROTECTION OF THE BODY USING ANTIDOTES,
ANTIOXIDANTS AND OTHER MEMBRANE PROTECTORS

V.A. Myshkin', D.A. Enikeyev?, D.V. Srubilin

"Ufa Institute of Occupational Health and Human Ecology
“Bashkirian State Medical University,
Ufa, Russia

ABSTRACT — Results obtained in the experimental study on further
possibilities of the body’s palliative protection against chemical
exposures (occupational toxicants) using antioxidants — derivatives
of pyrimidine, benzimidazol, succinate-pyrimidine complex
compounds, a-tocopherol, ionol and other drugs are presented.
Marked antioxidant, hepatoprotective actions of 5-hydroxy-6-
methyluracil (oxymethyluracil) and its complex combination with
succinate and glycyrrhizinic acid have been determined. Cytolytic
and membrane protective effects are confirmed by reduced
enzymatic activity of urokaninase, AlAt, AsAt compared with
control indicators. The data obtained also allow us to conclude

that a disturbance in the lipid peroxidation processes is a common
toxigenesis link in the chain: metabolic disturbance — cytolysis

and requires adequate correction by an antioxidant regardless its
character: primary or secondary. The models of the body damage
caused by the action of ethanol, dichlorethanol, polychlorbiphenils,
nitrates, chlorphenols and phosphororganic antidotes are used.

KEYWORDS — intoxication, pathogenesis, lipid peroxidation,
pyrimidine derivatives, antioxidants, membrane protectors,
antidotes.

At present, an important trend of research into
chemical safety is associated with “therapeutic protec-
tion” [20, 21]. Current knowledge linking advances in
molecular and cell biology, general pathology, neu-
rochemistry and neuro-endocrinology to integrated
efforts of toxicologists and representatives of other
medico-biological disciplines has opened possibilities
for identification of fundamental mechanisms underly-
ing cellular toxicity, analysis of hypoxic and free radical
mechanisms of cellular necrobiosis [1, 5], develop-
ment ofa methodological concept - the theory of
general mechanisms of toxicity [1]. While considering
this concept, we used the differentiation and integral
approaches to assess toxic effects of the substances
studied at different levels of structural and functional
organization of living systems: at the whole-organism,
organism-tissue and molecular-cellular levels. One of
general mechanisms of toxic effects of hepatotropic
poisons is activation of lipid peroxidation (LPO) and
reduced antioxidant activity, particularly in the liver
[1]. Ethanol, dichlorethan (DCE), polychlorbiphenils
(PCB), chlorphenols, tetrachlormethan (TCM) and
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phosphororganic compounds were experimentally
used in our trials.

The purpose of the present study is to review
major results of experimental studies on further possi-
bilities of the body’s palliative protection against toxic
damage caused by occupational toxicants based on
patho-physiological significance of lipid peroxidation
processcs.

Complex studies on LPO processes in alco-
hol intoxication, eflicacy of antioxidant correction
performed along with assessment of efficiency of
correction of survival, metabolic disturbances and
the condition of biological membranes show LPO
advantages in its pathogenesis. This is confirmed by a
high protective effect of antioxidants — ionol, mexidol
and certain pyrimidine derivatives in mice intoxication
with ethanol at a dose of 8g/kg, a 1.5-fold increase in
LPO activity in the liver and erythrocytes of rats after
a single administration of the toxicant at a dose of 6 g/
kg as well as daily administration of alcohol for a week.
It is noteworthy that LPO activation in the liver is
preserved during the post-intoxication period at 2-3,
7-8 and 14-15 days following severe intoxication and is
accompanied by marked hyperenzymotemia, disorders
in erythrocyte membrane permeability. LPO activa-
tion and reduced superoxide dismutase (SOD) activity
in erythrocytes can be observed within 2 hours after a
single ethanol administration to rats [16, 18].

With two-week alcoholization, another sequence
of metabolic changes is seen. These changes accom-
pany LPO activation: the period of LPO intensity and



antioxidant enzymes activity stabilizaton is followed
by the period of their enhancement. In alcoholiza-
tion, LPO activity is accompanied by hepatocyte
membrane damage and a decrease in mitochondrial
energy formation. This is confirmed by a fall in Na-, K-
ATPhase, NAD H-dehydrogenase and succinated hy-
drogenase (SDG) as well as an increase in the amount
of TBK-reacting products. We failed to identify a
significant change in the number of dien conjugates in
the liver and cerebral cortex exposed to alcoholization
[18].

With dichlorethan-induced liver damage, imbal-
ance in the liver pro-oxidant-antioxidant is detected.
A hepatoprotective effect of pyrimidine derivatives in
acute and sub-acute dichlorethan intoxication was first
studied. Positive effects of 1,3,6-trimethyl-5-hydroxy-
uracil and 5-hydroxy-6-methyluracil (oximethyluracil)
on cells, metabolic processes, LPO activity and rats’
longevity were shown.

The model of sub-acute intoxication by poly-
chlorbiphenils (PCB) demonstrated that LPO
activation process in the liver is due to a reduction in
natural antioxidant factors — superoxide dismutase
and glutathione peroxydase. A certain advantage of
oxymethyluracil over a-tocopherol was revealed. In
comparative experiments, a higher hepatoprotective
efficiency of oxymethyluracil compared with carsil — a
standard hepatoprotector — as well as other referent
agents — methyluracil, tykveol, Liv-52, methionin and
heptral was shown. In contrast, essentiale increased
PCB hepatodamaging effect [8, 12, 15, 19].

To provide strong evidence that LPO activation
is a leading pathogenesis link of chemically-induced
liver damage by PCB (except for a significant decrease
in LPO activity following administration of great toxi-
cant doses to the body) trials were performed. Anti-
oxidants (a-tocopherol and ionol) were profilactically
administered (before intoxication) and simultancously
with the toxicant for 4 weeks. The data obrained have
shown that a-tocopherol and ionol unlike carsil (sily-
marine) not only stabilize LPO but prevent lethality.
This fact confirms pathogenetic significance of LPO
processes in PCB intoxication. By inhibiting LPO
activity, the antioxidants under discussion significantly
prevent enzymotemia and necrobiotic changes in
hepatocytes [12, 18].

Meanwhile, despite differences at the beginning
of the free-radical mechanism of hepatocyte damage,
its final stages are similar and interconnected with
a breakdown in bioenergetic mechanisms. This is
confirmed by a progressing reduction in liver ATPh
content under conditions of long-term PCB intoxica-
tion [17]. That is why we think that for the purposes
of restorative correction of toxic hepatopathia, agents
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combining antioxidant and antihypoxic properties are
more preferable. To implement this research trend, an
experimental study on their hepatoprotective activ-
ity and related pharmacologic properties of the above
agents was launched. Preliminary promising results
were obtained [16, 19].

The next few experiments showed that in some
forms of intoxication by phosphororganic compounds
(POC) there was a dysregulation of free-radical
oxidation processes resulting in oxidative stress
[19]. Oxidative stress is a poorly studied link in the
pathogenesis of FOC severe intoxications. The most
significant for POC toxigenesis are cytrochrom P-450-
dependent monooxygenase reactions, contributing
to the generation of reactive oxygen species (ROS),
formation of free-radical xenobiotics with subsequent
LPO activation. We may suppose that with POC
intoxication having a high level of hydrophobicity
(carbophos, mercaptophos), oxidative stress mecha-
nisms are involved before their own biotransformation
in the liver monooxygenase system and interaction
with active acetylcholiesterase (ACE) centres. Mean-
while, armin or phosphacol being more hydrophil
and rapidly metabolizing poisons, interact selectively
first of all with ACE with subsequent development of
hypercholinergic effect and circulatory hypoxia as a
leading pathogenesis link. With the current intoxica-
tion forms, the possibility of oxidative stress develop-
ment and discurbance of LPO process activity should
be further explored.

Using models of acute carbophos and armin
intoxication the antioxidant system (AOS) state,
LPO reactions in target organs during toxigenic and
somatogenic intoxication phases, ACE activity and
some integral indicators of the experimental animals’
organism condition (survival/death) were studied.
Acute carbophos intoxication was induced by a single
enteral administration to rats of the poison at a dose of
0,9 LD50 (320mg/kg), acute armin intoxication — by a
single intramuscular toxicant administration at a dose
of 0,75 mg/kg (0,9LD50). LPO products: dien (DC),
trien conjugates (TC) and shif bases (SB) were deter-
mined in lipid extracts of the cortex and myocardium
using the spectrophotometric method. Superoxide
dismutase (SOD) activity was determined by the V.N.
Chumakov method, acetylcholinesterase — the El-
man method. A variety of variation statistics methods
were used for the analysis of the data obrained.

It has been shown that in rats with acute carbo-
phos intoxication SOD activity fall in the cerebral
cortex, LPO process activation in the brain and heart
occur within 2 hours after the poison administration.
In the brain, the amount of DK increases after 2-24
hours and by 214 days it exceeds control indicators
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by 1,5 and 3,3 times. In the myocardium, during the
same period DK content increases by 1,4-3,8 times and
by 28-30 days it becomes within norm as well as in the
brain. However, in this particular case normalization
is not veritable since by 42 post-intoxication day DK
amount in brain lipids falls reaching negative values
and accounts for only 33,3% compared with control.
The level of secondary LPO-SO products increases

by 1,6-2,5 times, respectively compared with control.
Imbalance detected between SOD activity and the
number of LPO products occurring between 41 and
43 experimental days [6] precedes the time of rats’
mass death [8,18].

The antidote treatment of the intoxicated rats
by atropine or atropine and dipiroxyne (dietixymom)
does not produce practical effect on intoxication
clinical manifestations and biochemical indicators.

So, with the first intoxication signs, intramuscular
administration of atropine M-cholinomimetic (5

and 10 mg/kg) is not effective similar its long-term
use. Co-administration of atropine (10 mg/kg) and
dyperoxyme cholinesterase (or dietixim) reactivator at
adose of 25 mg/kg does not impact on the indicators
studied, either, including brain and erythrocyte ACE
activity. So, after 5 hours, minimal residual ACE activ-
ity in erythrocytes of rats intoxicated by carbophos
accounts for 32,0+2% while in antidote treated rats it
is 36,7+ 6% (P>0,1). Meanwhile, addition of antidotes
to antioxidants — tonarol or emoxypin (50 mg/kg) is
beneficial for SOD activity, DK and SO content in the
brain, intoxication clinical symptoms and significantly
prevents lethal outcome by 41-43 post-intoxication
day [6]. Free-radical oxidation reaction inhibitor —
oxymethyluracil as well as benzimidazole derivatives

— bemithyl, etomersol and 2-(3,4-dihydroxifenacylsio)
having antiradical and antihypoxic activity produce
antioxidant effect under conditions of monotherapy
[8,18,19]. Since under conditions of mortal carbophos
intoxication the use of antioxidants prevents organ
LPO/AQOS imbalance and mass death of the animals
in the post-intoxication period we may conclude that
oxidative stress is an important pathogenetic link in
carbophos intoxication and demands appropriate
pharmacological correction by agents having an anti-
oxidant effect. With acute carbophos intoxication, one
of the most possible causes of atropine low efficiency is
associated with structural changes in erythrocytes and
related microcirculation impairment.

To identify pathochemical mechanisms of eryth-
ron damage and to determine methods of its pharma-
cological correction, rat experiments were conducted.
Morphofunctional specificities of erythrocytes under
acute carbophos intoxication were studied. An as-
sessment of erythrocyte membrane state, AOS, LPO

process activity was performed. The number of eryth-
rocytes and reticulocytes, hemoglobin concentration,
hematocrit index, blood colour index (CI), hemoglob-
in average concentration (HAC), hemoglobin average
volume (HAV), hemoglobin average concentration
(HAC) in 1 erythrocyte and electric charge of eryth-
rocyte membranes were determined. It has been shown
that carbophos at a dose 0f 0,9 LD50 causes death of
30% of rats during a day and produces a marked toxic
effect on the erythron system. In intoxicated rats, an
increase in blood reticulocyte content, a decrease in
osmotic resistance and electric charge, AOS activity
suppression and an increase in concentrations of pri-
mary (DC) and secondary LPO products (SO) were
identified [13]. Atropin administration prevents death
of 30% of rats during the first day, and development
of reticulocytosis and limits accumulation of DC in
erythrocytes. However, atropinazition doesn’t influ-
ence on the erythron antioxidant system, the amount
of TBA-reacting products, osmotic resistance and
membrane electric charge.

The use of actoprotectors — benzimidazole
derivatives (bemethyl, tiamazol) having antioxidant,
membrane stabilizing effects along with atropine and
their subsequent administration to rats under condi-
tions of monotherapy produces marked therapeutic ef-
fects on the majority of disturbed indicators including
reticulocyte content, SOD and catalase activity, the
amount of LPO products, osmotic resistance and an
electric charge of erythrocyte membranes. The current
study indicates that morphofunctional state distur-
bance including pro-oxidant-antioxidant balance in
erythrone subjected to acute carbophos intoxication is
an important disturbance mechanism of erythrocyte
membranes. Bemithyl or tiamazol involvement into
the treatment regimen prevents pro-oxidant and mem-
brane toxic action of erythron poison [13].

In acute and chronic intoxication by sodium
nitrate, there are certain prerequisites for oxidative
stress development. They are oxidant properties of
the toxicant itself, its methemoglobinuri effect sup-
plemented by inhibiting effect on enzymes of mito-
chonderia respiratory chain [9, 18, 19]. Sodium nitrate
in toxic doses brings about methemoglubinemia,

LPO process enhancement and metabolic process
disturbance in erythrocytes. This is confirmed by a
significant increase in methemoglobin, DK amounts, a
decrease in enzyme activity of AOS-SOD, catalase and
glucose-6-phosphatdehydrogenase (G-6-PDG). An
increase in DK content is also observed in the cerebral
cortex and liver of nitrite mice and rats. Maximum DK
accumulation is seen after 6 hours following sodium
nitrate administration (0,9 LD50). It exceeds control
indicators by 75,8% in the cerebral cortex and 67,2%



— in the liver. An elevated DK level is preserved in
both organs after 12-24 hours and by 7-14 days dur-
ing post-intoxication period. The same regularity is
revealed in rat experiments during the first 48 hours. A
maximum DK increase in the cerebral cortex and liver
occurs after 6 hours following toxicant administration.
In erythrocytes, this shift in LPO activity is observed
in 2 experimental hours: DK amount in intoxicated
animals exceeds as much as 2 times control indicators.
However, SO amount in the brain and liver is pre-
served at the control level. This is probably due to the
fact that the toxicant under current experiment condi-
tions does not cause stitching in amino-phospholipid
membranes underlying the reversible character of their
damage [14].

Antioxidants — pyrimidine derivatives
(oxymethyluracil) as well as cystamine limit methemo-
globin accumulation in blood of intoxicated mice. The
above agents as well as bemithyl and mexidol decrease
DK level in mice brain and liver during the first 24
hours and by 7, 14 days following sodium nitrate
administration.

In rat experiments, oxymethyluracil prevents a
decrease in activity of catalase, SOD, G-6-PDG and
reduces the elevated number of DK in erythrocytes
to the normal limits. Cytoprotective and antioxidant
effects of oxymethyluracil are also detected under
conditions of long-term nitrite intoxication.

Thus, the results of the present study suggest that
in experimental intoxications by hepatotrope poisons
— ethanol, dichlorethan, PCB, as well as POS and so-
dium nitrate — the major consequences of disturbances
in pro-oxidant-antioxidant balance are:

— oxidative stress;

— LPO disturbance (activation or activity suppres-
sion);

— permeability disturbance and electric charge
change in biological membranes;

— enzyme activity disturbance;

- methemoglubinemia and hypoxia;

— bioenergetic process disturbance;

— disruptions in the body state integral indicators

(lethal effect).

The use of certain pyrimidine and benzimidazole
derivatives with antioxidant, antihypoxic, actoprotec-
tive activity as pharmacological correctors in mono-
therapy or in combination with antidotes is beneficial
for pro-oxidant-antioxidant balance in the toxically
damaged organs and tissues. It significantly limits or
prevents development of hazardous consequences
of this damage. Taking into account the complex
character of pro-oxidant-antioxidant imbalance dur-
ing different intoxication stages we may conclude that
pharmacological agents with a broad spectrum of
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protective-restorative activity influencing on basal cel-
lular processes, determining cell resistance and ability
to reparation, increasing the body’s general adaptation
possibilities are necessary for their correction.

The results of studies on hepatoprotective effects
of the agents under conditions of chemically-induced
liver pathology demonstrate that agents referring to
different pharmacological groups having antioxi-
dant activity are effective (Table). Effects of acetyl-
cysteine, oxymethyluracil and its derivatives as well as
a-tocopherol are well marked on liver damage models
accompanied by a high level of LPO activity (models
1,2, 3). Mexidol, the well known antioxidant, produc-
es marked hepatoprotective effect on ethanol-induced
hepatosis-hepatitis model (model 2), liver fibrosis
induced by a combination of sovtol and alcoholiza-
tion (model 3) [2, 11, 17] as well as age differentiated
models of tetrachlormetan hepatitis (models 4, 5).
Synthetic analogues of purine based nucleic acid - ben-
zimidazol derivatives (bemithyl, thyetazol, ethomer-
zol) as well as cytomak - an agent with an antioxidant
action mechanism are effective on chlorphenol and
trichlormetaphos-induced hepatitis models (models
6,7) [3, 4, 19]. With the liver injured by high doses
of tetrachlormetan, ethanol, polychlorbiphenyls,
dichlorethan, POS, the liver damage accompanied
by suppression of LPO activity and liver functional-
metabolic state develops. Antioxidant monotherapy is
less effective. Co-administration of antioxidants and
antioxidants with direct energizing activity is benefi-

cial [19].
CONCLUSIONS

1. The data obtained allow us to conclude that a
change in the lipid peroxidation processes is a
common toxigenesis link in the chain: metabolic
disturbance — cytolysis and requires adequate
pharmacological correction by an antioxidant
regardless its character: primary or secondary.
Not only the lipid peroxidation activation but its
suppression may be of pathogenetic value.

2. With intoxication, the most important condition
for the lipid peroxidation activation in the organs
(cissues) is the weakening of natural antioxidant
factors — an impairment of the antioxidant sys-
tem enzymatic link activity. Among intoxication
pathogenesis factors, hypoxia, energetic defi-
ciency, direct membrane-toxic effect are of great
importance.

3. Effective therapy for chemical types of pathol-
ogy is possible if to take into account the basic
(specific) and co-factor (nonspecific) pathogen-
esis. Examples of practical implementation of this
trend include new derivatives of benzimidazol,
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Table. The differentiation approach to pharmacological correction of chemically-induced liver pathology due to lipid peroxidation processes disturbance

[2-4,8,10-12, 15-19]

Experimental model, pathogenesis

Correction methods

Hepatitis induced by dichlorethan with
LPO high level activity, reduced amount of restorative
glutathione and SH- protein group

Acetylcysteine,
oxymethyluracil, 1,3,6-
trimethyl-5-hydroxyuracil,
a-tocopherol

2. Hepatosis-hepatitis induced by ethanol, with LPO high level activity, elevated volume of
fat dystrophy, high level of transaminase activity

Oxymethyluracil,
mexidol, silymarin, a combination of oxymethyluracil
with mexidol, sodium succinate

3. Hepatitis-fibrosis induced by combination of sovtol and excessive alcohol, with LPO high
level activity, antioxidant deficiency, suppression of Krebs cycle enzyme activity

Oxymethyluracil, its combinations with sodium
succinate, mexidol, succinate-pyrimidine complexes

4. Hepatitis-cirrhosis in young and elderly rats induced by TCM, with moderate and high
LPO activity level, severe cytolysis and cholestasis events, liver dysfunction

Bemithyl, ethomerzol, thyetazol, mexidol, succinate-
pyrimidine complexes

5. Hepatitis-cirrhosis in old rats induced by TCM, with LPO phase dynamics, ATP deficiency,
the body reduced general resistance to high-altitude hypoxia

Mexidol, sodium succinate-oxymethyluracil,
antihypoxicants, phytopreparations

6. Hepatitis induced by chlorphenils, with moderate LPO activation, suppression of
bioenergetic and metabolic processes, oxidation separation and phosphorylation

Thyetazol, cytomak + vitamin B, C, E
supplementations; oxymethyluracil

7. Hepatitis induced by trichlormetaphos, with moderate LPO activation, suppression of

antioxidant defense system, activation of lysosomal hydrolases

Bemithyl, ethomerzol, thyetazol, antihypoxicants

8. Toxic hepatalgia induced by high doses of TCM, ethanol, PCB, DCE, POS occurring with

suppressed LPO activity, liver functional-metabolic state

Desintoxified therapy, antidotes, antihypoxicants of
direct energizing action

pyrimidine, complex combinations of pyrimidine
derivatives with biologically active substances and
their combinations with antidotes.

4. The differentiated approach to metabolic correc-
tion of chemically-induced liver pathologies due
to lipid peroxidation process disturbances has
been developed. In the mechanism of oxymethy-
luracil protective-restorative action, antiradical
activity, an impact on the antioxidant protection
enzymes, bioenergetic processes and the biologic
membrane state are of great value.
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INTRODUCTION

Arsenal of radiological methods is the most
informative part of all the diagnostic methods of
clinical medicine; they allow the 77 vivo study on both
the anatomical and functional parameters of various
organs and systems. However, cach of the methods
(R-CT, NMR-tomography, ultrasound and radionu-
clide methods of research) has its positive and negative
aspects and limits of information value.

The latter is especially important for the study on
such multi-functional organs and systems, as the heart
is. Therefore, a physician has a very important task: to
choose clinically appropriate and methodologically
most informative method of investigation for a specific
clinical purpose and design of the final diagnosis.

In the available literature no data on SPECT-
tomography of the myocardium and its combination
with other radiation methods in the selected sub-
population (contingent) was identified.

TOPICALITY

Within this study, taking into account the specif-
ics of the work (the presence of positive and negative
accelerations/overloads, vibrations, noise) we have
chosen the method for heart tomography, which al-
lows the closest approach to the pathophysiological
mechanisms of myocardial perfusion disorders.

The state of myocardial perfusion in patients
without myocardial infarction, but with severe pains
of varying degrees of intensity, is a relevant and chal-
lenging clinical problem. It is even more complicated
because of the numerous ambiguous factors affecting
development of the pathological process occurring

in flight personnel with experience not less than 20
years.

Among the factors that may affect the state of
myocardial perfusion are additional loads to which the
aircrew is exposed.

GOAL AND TASKS

Based on the above, the purpose of the present
study was to evaluate myocardial perfusion in flight
personnel via identifying features of this disorder. To
achieve these objectives the following tasks were set
forth:

1. Detection of myocardial perfusion disorders,

2. Identification of the site of disorder and the total
area of myocardial damage;

3. The response of myocardium to pharmacological
tests and to determine the features of changes in
response to the stress factor;

4 Identification of general and specific patterns of
myocardial perfusion disorders of the left ventri-
cle at rest and under pharmacological stress and
their comparative characteristics.

5. Features of violations perfusion in flight person-
nel.

MATERIAL AND METHODS

The survey involved 16 people (pilots with experi-
ence of over 20 years) with no clinical or laboratory
signs of myocardial infarction.

Among the causes of visits to a doctor there
were: unstable angina, arrhythmias and blood pressure
disorders.

Method of research: perfusion scintigraphy with
radioactive technetium and MIBI kit (technetril).
Investigations were carried out on «SPECT> tomo-
graph («Mediso», Hungary). The tcomography step
was 5.6°, angle of detector circulation around the heart
— from 60° to 240°. The number of frames: 32. The
image made 5 mm in all three tomography axes. Inves-
tigations were carried out in 2 stages: the first stage was
performed an hour after intravenous administration of
Te-MIBI with activity 22-24 mCi, the second stage
occurred immediately after the first scan /tomography
taking with the intake of 2 pills of nitroglycerin. Final
evaluartion of the information received was done in the
form of a qualitative and quantitative assessment of



myocardial perfusion disorders in all three axes, all the
slices based on a «map of the heart» and the total per-
centage of left ventricular myocardial damage [1, 2, 4].

Then a comparative characterization of tomoscin-
tigrams was conducted before and after the loading test.

In order to optimize the interpretation of to-
mographic data we selected the following standards:
IAEA software package and IAEA recommendations
for evaluation of perfusion disorders.

Normal capture was estimated at diffusely
uniform redistribution of the indicator from 100% to
70% of the administered activity, slight reduction of
blood flow — 70-50%, average — 50-30%, significant
— 30-10%, the absence of perfusion — 0-10%.

Another point of reference for assessing the
extent of damage in the left ventricular myocardium
is the number of damaged segments in a 9-segment
model.

Upon the damage of 1-2 segments there was a
minor perfusion disorder, at involvement of 3—4 seg-
ments — moderate, at more than 5 segments — sig-
nificant impairment of perfusion.

RESULTS AND DISCUSSION

The following results were obrtained:

1. Varying degrees of perfusion disorders were found
in all subjects.

2. The most vulnerable areas were localized alon
the apex-septal and antero-lateral wall of the left
ventricle. The largest areas of damage were on the
back wall, in the direction from septum o lateral
parts. Accordingly, the degree of reduction was
50%, the number of segments made 3—4.

3. The 90% of patients showed signs of concentric
left ventricular hypertrophy, 10% — the signs of
eccentric hypertrophy; the degree of reduction in
the latter reached 70%, the number of segments
was 4-5.

4. Upon the comparative evaluation of the two-
stage study (rest and stress) mainly the signs of
activity redistribution (91%) were identified;
signs of latent defects made 57%, signs of steal
syndrome — 36%, improvement in overall per-
fusion was recorded only in two cases improving
local zones — in 36-38%. The latter fact (im-
provement of local zones) is the most important
clinical and pathophysiological feature of the
possible recovery of myocardial perfusion.

The analysis of tomoscintigraphy results suggests
that state of myocardium perfusion in the left ventricle
in flight personnel might serve a model of hibernating
myocardium described by Rahimtoola S.H. (1980)
and Narahara R.A. (1990).

archiv euromedica | 2014 | vol. 4 | num. 2

The main issue of this communication was
defining areas of reversible ischemia and unviable
myocardium areas, whereas disorders of the perfusion,
as presented by Narahara RA (1990) can be also
identified in the areas of viable but «hibernating>» or
stunned myocardium.

Perfusion single-photon imaging at rest and myo-
cardial scintigraphy in combination with nitroglycer-
ine test enabled using the quantitative analysis method
to specify the zones of increased accumulation of the
indicator. Myocardial viability (in different portions of
the left ventricle myocardium) was detected almost in
one third of patients.

The authors, Rahimtoola S.H. and Narahara R.A.
[6, 7], have identified the principal / fundamental
point of hibernation essence: «inhibition of myocar-
dial contractile function occurs in parallel» with the
ischemia degree. At the same time, reducing inotropic
function of hibernating myocardium appears as regula-
tory defensive reaction in response to an energy deficit
in cardiomyocytes. If at worsening of myocardial
perfusion the total ¢jection fraction remains high, it
is considered a good prognostic sign and vice versa: if
upon the worsened perfusion of myocardium there is
a simultancous decrease of both the total ejection frac-
tion and the local one, then it is a bad predictive sign.

All clinical states that can lead to hibernating
myocardium are met in the surveyed contingent due
not only professional, but also, and especially, noxious
continuing professional factors of work.

From a practical point of view, the presence of
hibernating myocardium is a significant predictor of
recovery in the impaired perfusion.

CONCLUSION

With a decrease in coronary blood flow to a
critical level or at the relative deficiency of myocardial
oxygen supply the hypoxia occurs at the level of «respi-
ratory chain». As a consequence of acrobic catabolism
termination, the glycogenolysis and anacrobic glycoly-
sis are increased; the volume of energy production is a
direct function of myocardial perfusion.

This latter emphasizes the importance to study
myocardial perfusion for determination of ischemia
degree of the heart muscle.

The effective perfusion helps to restore contractile
function of reversibly damaged cardiomyocytes only af-
ter normalization of energy production and reduction
of the intracellular calcium concentration. Sometimes
the recovery of contractile function of the heart after
the restoration of coronary blood flow occurs with
some delay («stunned myocardium») [3, 8].

In the absence of adequate reoxygenation cardiac
ischemic changes of intracellular metabolism lead to
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structural and morphological changes in cardiomyo-
cytes until their deach with post-infarction scar forma-
tion. The consequence of such disorder (damage)

is irreversible disturbance of myocardial contractile
function [3].

REFERENCES

KRrRAMER A.A. Radionuclide methods of investigation
of the myocardium. Moscow. 1982. 78p. (published in
Russian).

2. CHERNOV V.I, SALPAGAROV S.M. ET AL. Methodo-
logical aspects of using SPECT with Tc-99m- tech-
netril for prognosis of coronary heart disease course.
Medical Radiology and Radiation Safety. 2002, Ne1, p.
39-40 pubhsheg in Russian).

3. Lisamanov Yu.B., CHERNOV V.1, BABOKIN
V.E. ET AL. Scintigraphic, ultrasonic evaluation of
myocardial viability of hibernating myocardium upon
dopamine / Medical Radiology and Radiation Safety.
2002, N1, p. 46-53 (published in Russian)..

4. KuziN A.L, GaBBasova L.A., VAZHENIN A V. Clin-
ical and radiological analysis of myocardial scintigra-
phy with Te-99m - technetril / Vestnik rentgenologii I
radiologii (Bulletin of Roentgenology and Radiology).
1999, N1, p. 9-11 (published in Russian).

5. NARAHARA R.A., VILLANUEVA-MAYER J., THOMP-
soN C.J./ American Journal of Cardiology, 1990,
66(20), p.1438—1444.

6. RaniMTooLA S.H. Importance of diagnosing hiber-
nating myocardium: how and in whom./American

Journal of Cardiology, 1997, 30, p.1701-1706.

7.RaamMTOOLA S.H. The hibernating myocardium.
American Journal Hearth, 1989, 117, p.211-221.

8. Makarova EV., CHERNOV, V.I. ET AL. Radionuclide
diagnostics of the metabolic processes of the myocar-
dium in ischemic heart disease / Medical Radiology
and Radiation Safety, 2005, N3, -p.53—60.



archiv euromedica | 2014 | vol. 4 | num. 2

EPIDEMIOLOGICAL ASPECTS OF THE PUBLIC HEALTH
IN THE ZONE OF ECOLOGICAL DISASTER

OF THE ARAL SEA REGION

G.A. Tussupbekova’, S.T. Tuleukhanov’, N.T. Ablaikhanova’,
E.N. Kuandykov*

'al-Farabi Kazakh National University, Almaty, Kazakhstan
Nauchno-Prakticheskij Centr Sanitarno-Epidemiologicheskoj
Ekspertizy i Monitoringa, Almaty, Kazakhstan

RELEVANCE

In the past few years, the Aral Sea region has
received much attention in Kazakhstan. The complex
environmental situation in the area related to agro-
chemical pollution significantly worsened the physi-
cal and chemical properties of the water of the river
Syr Darya. That has been led to a change in climatic
conditions of the whole region and had a very negative
impact on the public health, physical sexual develop-
ment of the younger generation [1].

Currently, there are a great deal of research on
the negative effects of aridity of the region on the
public health. There are unresolved legal, social,
medical and organizational aspects of these problems
[2]. One of the ways to stabilize the health situation
in these conditions is to improve the governance
and organizational structure of the state sanitary and
epidemiological service in the field of active influence
on the habitat and the public health. A very important
factor is the adapration of the activity of the sanitary
and epidemiological service to the rapidly changing
cconomic conditions which suggests the most eflicient
use of available resources [3, 4]. In this regard, special
priority is improving the management and evaluation
of the services of the sanitary and epidemiological
supervision. The basis of evaluation of Sanitary-Epide-
miological Service should be indicators of efliciency
and effectiveness. It is necessary to develop estimates of
the efliciency indicators of Sanitary-Epidemiological
Service activity based on available resources and oppor-
tunities for their rational use. In ecologically adverse re-
gions, as is the lower of the river Syr Darya, the develop-
ment of such approach is the actual scientific problem,
so the search for the new methodological approaches,
the development of innovative management systems is
an extremely urgent task of the hygienic science.

Our study included the follow objectives: giving a
qualitative and quantitative description of the dy-
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namics of multicomponent hygienic water pollution,
drinking water in the Aral Sea region in the contem-
porary social and economic conditions of the region;
establishing a quantitative relationship between the
degree of contamination of drinking water and levels
of intestinal infections and noninfectious diseases in
order to draw up medium term hygiene forecasts.

MATERIALS AND METHODS

Natural ecological hygienic, sanitary and epide-
miological, medical and sanitary, sanitary and toxico-
logical studies. During the natural studies of sanitary
and hygiene water research of water bodies and tap
water were used standard methods of the laboratory
determinations. The total mineralization, acidity, the
presence of the heavy metals, oil products were deter-
mined by the in the water samples.

The real data of the materials of population treat-
ment for out-patient clinics from the “Development
hiscory” (£112 u) and “The individual card of outpa-
tient” (£25u) were recorded on a specially designed
“study map of the morbidity level of the population
treatment for out-patient clinics”

RESULTS AND DISCUSSION

Studying the dynamics of mineralization of the
Aral Sea region water sources has shown that the
level in the water dug wells for the period from 2007
t0 2012 rose to 1701.4 1902.1 mg/1. Moreover, there
is high content of calcium cations, magnesium and
sodium. Content of chloride anion also exceeded
the threshold limit concentration in 1 times. In this,
population of 10 settlements are supplied with water
from wells. And 18 settlements in the region use
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imported method of drinking water. In the content of
the imported water the level of sodium reached 48,4 +
5,2 mg/l and magnesium 42,1 + 3,9 mg/l. The mineral
content is at around 997,4 + 92,3 mg/1, that comes
close to its threshold limit concentration.

In accordance with the results of the sanitary wa-
ter quality assessment the Aral Sea region population
were divided into 2 groups: the first group use higher
mineralization water , the second group (control) use
optimal water salt composition water correspondin
Sanitary norms and rules 3.01.067-97 The Republic of
Kazakhstan.

Comparative evaluation of overall morbidity
indicators suggests that the highest level it had in the
first group of the population. In this group the level of
disease was in 1.9 times higher than in the second. One
of the most reasons for the treatment of the popula-
tion of the first group was hypertension (18,2 + 1,6 per
1000 population) that is almost in 2 times higher than
the morbidity incidence rate of the second group (9,5
+0,9 %o). In the first group compared to the second is
also high incidence of ischemic (7,3 + 0,7 vs. 3,8 £ 0,08
%o), cholelithiasis (6,1 + 0,6 vs. 1,6 + 0,1 %o ), urolithi-
asis (3,3 0,3 vs. 0,9 + 0,009 %o) disease. The differ-
ence in the levels of indicators for the above diseases
among population the first and the second groups
was credibly (P <0.001) and morbidity of the popula-
tion of the first group higher to 1.9 times than in the
second group.

We found a high level of functional depend-
ence of general morbidity of the population with the
chloride content (r=0,8), sulfate (r=0,7), the quantity
of dry residue (r=0,9). Hypertension, discases of blood
and blood-forming organs, diseases of the digestive
organs have an average relationship with the level of
mineralization, total hardness and chloride. The given
values of the correlation coeflicients are statistically
credibly as they exceed their mistake more than in
three times that is considered to be accepted in such
calculations. Unfortunately, such dependence is still as-
sessed without quantitative parameters, which did not
give specific ideas about the regularities of changes in
the public health status from the intensity of exposure
to the water factor in the studied conditions. Mean-
while, the parameters of the quantitative dependence
of changes in the health public indicators of the im-
pact of environmental factors allow selecting the prior-
ity circle of the significant available on the factors of
the evaluation indicators That can greatly simplify the
monitoring public health system. In the hot climate of
the arid zone, in contrast to other climatic zones, with
increasing hardness of the water increases the risk of
urolithiasis disease with more severe clinical course.

We have studied the effect of higher water min-

cralization and water on the optimal content on the
specific functions of the female body and gynecologi-
cal morbidity. According to the age studied women of
both groups was as follows: up to 20 years - from 2 to
5%, 21-30 years - from 25-30%, 31-40 years - from 36.9
to 44%, 41-50 years - 25.3 to 27%.

Most patients (95%) living in the arca permanent-
ly. Menstrual function of women was studied based on
inspections (conducted over 3 years), for this ques-
tionnaires were designed. The cellular composition
of the vaginal contents of 150 women with menstrual
disorders was investigated. The reproductive function
was studied by statistical data development of the ma-
ternity hospital, antenatal clinic. Neonates status were
evaluated on a hangar scale taking into account body
weight, growth of neonates, length of hospital stay and
recovery time of initial mass loss.

Comparative analysis of the menstrual function
among women indicates that the most disorders had
women among the first group who for along time used
the higher mineralization water. These women often
have cither a short menstrual cycle (less than 21 days; p
<0.01) or longer (more than 31 days; p <0.01), or irreg-
ular menstruation. Noteworthy in this group is more
frequent ovarian failure function in the form of heavy
and prolonged menstrual periods (p <0.01). Menstrual
disorders function had women in both groups, most
often in the first group (68,13 + 2,94%; p <0.001).
Individuals in this group had predominant disorder
type hyper menstrual syndrome (32,64 + 2,83%), while
in the control group (11,02 + 3,18%; p <0.001); As for
other types of menstrual pathology, they also detected
in women in the highly mineralized water.

When studying cytogram at women suffering
menstrual disorders it was detected a higher and pro-
longed maintenance of estrogens, which were deter-
mined also in the second phase of the menstrual cycle.
This indicates the formation of anovulatory cycles as it
seems cause menstruat disorders.

Data analysis of the reproductive function
showed that women who drank high mineralization
water has reduced number of pregnancies (p<0.05),
increased specific gravity of spontaneous abortion
(p<0.001), increased frequency of pregnancy patholo-
gy — toxicosis of the first and second half of pregnancy
(p<0.001).

During child-bearing among women who drank
higher mineralization water complicated untimely
amniorrhea, discoordination labor, abnormal bleed-
ing in the third stage of labor. This pathology was
observed in 2-3 times less among the women of the
second group.

Particular interest is the data on the evalua-
tion of neonates in the early neonatal period. Dur-



ing the analysis of the collected material was found
that women who drank higher mineralization water
gave birth to children in a satisfactory state (with an
estimate of 7-10 points), that is in 1.5 times less than
women using water on the optimal salt composition
(p<0.001). However, children with asphyxia mild and
moderate limits (56 points) were born almost in 4
times more often among women of the first group
than the control group.

High water mineralization has an adverse effect
on fetal development, as evidenced by a decrease in
body weight of neonates in women of the first group
compared with the control group. The significant
differences between the treatment groups is p<0.001.
The body length of neonates of women in both groups
were relatively equal. Thus, underweight at normal
growth of neonates among the second group can
be explained by a certain delay of fetal development
which is seems cause by the disturbed metabolism
and uteroplacental circulation due to morphological
changes in the placenta.

Among the children whose mothers drank high
mineralization water significantly reduced the adaptive
indicators: the dynamic weight of neonates, the maxi-
mum loss of their initial body weight of more than
10% were significantly higher in the first group (28,41
+4,11%), than in the control group. (1319 + 3,59%).
Analysis of gynecological morbidity showed that
68,7 +2,91% of women who drank higher mineraliza-
tion water had a variety of gynecological diseases, the
structure of which was dominated by inflammation
of the uterus and appendages. In the control group
of female gynecological disease was in 2 times lower.
Thus, higher mineralization water is a factor of high
intensity, have adverse effects on the specific func-
tions of the female body (menstrual and fertility), as
well as during pregnancy and child-bearing, the fetus
and neonate. In addition, higher mineralization water
increases gynecological morbidity which is in direct
proportion to the duration of such water consumption
(r=0,8).

Increased mineralization water significantly disor-
ders the specific functions of the female body. It is re-
vealed more frequent violation of ovarian function by
type hyper menstrual syndrome ( in 3 times), signifi-
cantly decreased the number of pregnancies, in 2 times
increased spontaneous abortions and other disorders
of pregnancy (toxicosis, nephropathy). Significantly
reduced the number of children with various degrees
of pathology ( in 4 times), reduced birth weight.

CONCLUSION

Thus, the results of the assessment of the public
health status in the Aral Sea region in such nosologi-
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cal forms of diseases like hypertension, cholelithiasis,
gastric ulcer show the importance of the salt compo-
sition of the water in the etiopathogenesis of these
discases. Drinking water with high mineralization and
hardness, increased content of some components of
the salt composition leads to various physiological
changes, especially in hot and dry climate of the Aral
Sea region.

Analysis of the many years results of the medi-
cal and hygiene studies in the Aral Sea region have
allowed us to improve the methodology for forecast-
ing the hygienic conditions of water use and the level
of morbidity associated with the water factor. Parts
of this prediction were: hygienic forecasting of water
quality of the river Syr Darya; hygienic drinking water
quality forecasting and levels of morbidity associated
with the water factor.
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EXPRESSION OF GLYCERALDEHYDE-3-PHOSPHATE
DEHYDROGENASE IN THE TUMOR TISSUE
OF BREAST CANCERS

E.A. Shliakhtunou

Vitebsk State Medical University,
Vitebsk, Belarus

ABSTRACT — Tumor proliferation of cancer cells requires a high
intake of oxygen by angiogenesis. Deep cancer cells suffer from
asphyxia and meet their energy needs through the enzymes of
glycolysis. The antiangiogenesis approach has been recognized

for therapeutic purposes, but the deep cancers, difficult to reach

by this therapy, could be targeted by inhibiting an enzyme of the
glycolytic cycle. Our work focused on the study of the expression

of GAPDH, a key enzyme of glycolysis, in breast tumor, for two
approaches: Fundamental and targeted therapeutics. 63 samples,
taken at the Anatomopathology laboratory of the Vitebsk

State Medical University, were examined histologically and
immunohistochemically, demonstrating the expression and cellular
localization of GAPDH. Breast organ have shown an overexpression
of GAPDH in tumor tissues. At the cellular level, the localization
of GAPDH in cancer tissue is diffuse but mostly nuclear whereas it
remains focused at the membrane and/or the cytoplasm in benign
tumor tissues. From these results we could assume that GAPDH is
involved in the cancer process and draws attention to a possible new
nuclear role that could be either specific to one form or different
isoforms of GAPDH enzyme.

KEYWORDS — Cancer; GAPDH; Immunohistochemistry;
Expression; Isoforms

INTRODUCTION

According to WHO, cancer is a disease that
affects over 10 million people worldwide. Due to its
potential severity, the disease affects the quality of the
patient’s life. It seems to affect people at random and
the treatment remains heavy expensive. Usually, Can-
cer is presented as a tumor mass which is the culmina-
tion of a series of transformations that can occur over
a period of several years. The understanding of cancer
natural history remains unclear/uneasy because of its
frequency, complexity, malignity and diversity of sign-
aling pathways and therefore, more diflicult to develop
new therapeutic strategies.

Oxygen plays a key role in the functioning of
healthy and cancer cells. Some studies estimate that
the tumor proliferation of cancer cells requires a high
intake of oxygen via angiogenesis. In the case of less ad-
vanced cancers, some antiangiogenic therapies seek to
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cause cell degeneration by preventing the proliferation
of blood vessels that feed oxygen. However, deep can-
cer cells escape this therapy, because they suffer from
asphyxia and instead rely on the conversion of glucose
to energy needs through the enzymes of glycolysis [1].
This is in accordance with the Warburg studies; which
demonstrated that tumor cells have an increased rate
of glycolysis [2].

The glyceraldehyde-3-phosphate dehydrogenase
(GAPDH), is described as a key enzyme of glycolysis.
It is considered one of the best characterized glycolytic
enzymes at the biochemical and structural level [3, 4].

It catalyzes the oxidative phosphorylation of
D-glyceraldehyde-3-phosphate (G3P) to 1.3 diphos-
phoglyceric acid (1.3 DPG).

In addition to glycolysis, this enzyme is also
implicated in the Krebs cycle and pentose phosphate
pathway, being in this way involved in all three lanes of
central carbon metabolism [5]. GAPDH is a ubiqui-
tous enzyme known among all living beings including
the three major evolutionary lineages; Archaebacteria,
Eubacteria and Eukaryotes. It is considered among the
best conserved proteins [5, 6].

The native protein is a tetramer with a molecular
mass of 140 kDa and 220 kDa depending on the type
of GAPDH. Each monomer consists of approximately
330—498 amino acids and has a molecular weight
between 35 and 50 kDa. [7].



Human GAPDH gene organization was exam-
ined using the selective loss of human chromosomes in
human-rodent somatic cell hybrids [8]. The GAPDH
gene was localized to chromosome 12 based on its
concordant expression with lactate dehydrogenase B
(LDH-B), with triosephosphateisomerase (TPI) as
well as the lack of such associations with 28 other hu-
man enzymes [9].

Apart from its glycolytic function, phosphorylat-
ing GAPDH presents a variety of activities depending
on its membrane, cytoplasmic or nuclear localization
[10]. Having in addition to its catalytic function other
roles in physiological processes, a series of studies has
shown the involvement of GAPDH in initiating the
cascade of hepatocyte apoptosis [11].

Further investigations have shown that cancers
have a metabolism based on glycolysis, comprising the
conversion of glucose into pyruvate and in the case of
oxidative stress; the accumulation of errors in the pot-
translational structure of GAPDH increases the aging
process [12].

Recently different teams have examined the
expression analysis of GAPDH in tumors and hu-
man cancer cell lines. Thereby in Ovarian cancer,
GAPDH expression increases mRNA stability of CSF,
an important cytokine in tumor progression [13]. In
Thyroid cancer, GAPDH undergoes S-nitosylation to
facilitate its trans- location to the nucleus in order to
activate the TRAIL (Tumor Necrosis Factor Related
Apoptosis Inducing Ligand) [14].

What about the expression of GAPDH in breast
cancers, representing an estimated 25% of the cancer
deaths in women [15].

MATERIALS AND METHODS
Patients

63 samples including breast were recruited at the
Anatomopathology laboratory of the Vitebsk State
Order of Peoples Friendship Medical University from
patients for diagnosing, were studied histologically and
immunohistochemically. We studied the expression
of GAPDH in both malignant (34) and benign (29)

lesions.

Methods. Histological Study

The Histological study was performed on
surgical specimens, collected by the specialist, fixed
in formalin, and then routed to the Laboratory of
Anatomypathology where they are listed. The samples
were then subjected to a macroscopic study and were
described by the pathologist. Then they were passed
through a series of intermediate liquids in a circula-
tion automaton before being embedded in parafhin
to obrtain blocks ready to be cut by microtome in
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order to obtain transparent ultrachin sections with a
thickness of about 4 to 5 micrometers. The biofilms
were delicately placed on slides previously treated with
distilled water and a drop of glycerine albumin that al-
lows the bonding of biofilm on the slide to be stained
with hematoxylin eosin (HE).

Methods. Immunohistochemical Study

Sections of 5 um were made from paraffin blocks
used for diagnosis. These sections were collected on
silanized slides and were dried overnight in a stove at
37° C. They were then deparaflinized in three toluene
baths: 5 min (x3), Rehydrated in decreasing degree
alcohol baths: Absolute ethanol: 5 min, Absolute etha-
nol: S min, 96° Ethanol: 5 min, 80° Ethanol: 5 min, 70°
Ethanol: 5 min. Washed with distilled water: 10 min.
Placed in 10% citrate buffer in a water bath preheated
to 75° C for 20 minutes to unmask specific antigenic
sites. The sections were then left to cool for 15 minutes
in the same buffer at room temperature and washed
with PBS (Phosphate Baffer Salin) for Sminutes. The
outline of each cut was dried with filter paper and
circled with Pap Pen. The endogenous peroxidase
activeity was inhibited by incubating the sections for 5
minutes in 3% hydrogen peroxide followed by rinsing
with two PBS baths for 5 min (x2). Tissue sections
were incubated in the presence of skim milk for 5 min
then for 45 minutes at room temperature with primary
antibody polyclonal anti human GAPDH [17] diluted
to 1:50, 1:80, 1:100, 1:500, 1:800, 1:1000 and 1:1500
in PBS buffer. After rinsing with PBS, sections were
incubated for 30 minutes at room temperature in a
humid chamber with secondary antibody linked to
peroxidase diluted to 1:1000 in PBS and then rinsed
with PBS. Before adding the substrate/chromogenic
solution, the slides were rinsed with distilled water and
stained with hematoxylin of Mayer. Negative controls
were obtained by replacing the primary antibody with
buffer. The immunostaining was performed through
slides observation at optical microscope in white light
using the objectives (x10) and (x40).

RESULTS AND DISCUSSION

The immunohistochemical resules were used to
estimate the expression level of GAPDH and its im-
munolocalization in different lesions of breast.

We found that the expression level of GAPDH
became more intense and diffuse in tumor tissues
compared with benign tissue. This applies to the breast
tissue (Figures 1-2). These results complement and
are consistent with those of Aparecida Corréa et al.
for breast cancer [16]. This result seems to prove the
involvement of GAPDH in the tumor process. It is
also clear that the localization of GAPDH in the three
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organs vary with the degree of tumor differentiation
(Table 1). Thus, in breast cancer, it was demonstrated
that the expression of GAPDH was dependent on the
stage of the disease so that it increased significantly in
the most advanced stages. It should be noted that it has
cytoplasmic or membrane localization in breast, cervix
and prostate benign lesions. Whereas the membrane
localization is probably related to its role as a carrier
and its ability to bind to the membrane, as described
by Sirover [9], the cytoplasmic localization can be
related to its pivotal role as glycolytic enzyme [10, 11].
Or it may be related to its role as kinase capable of
phosphorylating cytoplasmic proteins [9].

[17]. Although GAPDH seems involved in malignant
tumor process, until now, there is no certainty about
this likely role.

This could help to develop a gene therapy with
antisense oligodeoxynucleotides directed against the

mRNA isoform (s) in cancer cases involving overex-
pression of GAPDH.

CONCLUSIONS

Our study has shown that the in organ Breast
GAPDH showed an overexpression in malignant
tumor tissues. It has been shown that labeling was es-
sentially nuclear in malignant lesions.

Table 1. Identification of the immunolocalization of GAPDH in breast lesions by immunohistochemical study

(— Absent; + Scarce; ++ Abundant; +++ Excessive)

Lesions Licalization

Membrance Cytoplasmic Nuclear
Solitary cyst with sore + + _
Adenosis + + _
Fibroadenoma ++ ++ _
Carcinoma +++ +++ +++

Figure 1. Detection of GAPDH expression in benign breast lesion by immu-
nohistochemical analysis with the polyclonal anti human GAPDH (x40)

In breast cancer cases, we have found a membrane,
cytoplasmic and particularly a nuclear overexpression.
This overexpression suggests either its involvement
in the cancer process, and therefore, draws attention
to a new possible role of GAPDH in carcinogenesis
which can be added to those already described or it
suggests that GAPDH undergoes regulation in tumor
tissue, in relation to carcinogenesis, being involved in
other roles independently of its classical glycolytic role

Figure 2. Detection of GAPDH expression in malignant breast lesion by im-
munohistochemical analysis with the polyclonal anti human GAPDH (x40)

These results suggest GAPDH involvement in
cancer process and draw attention to a probable new
nuclear role. In addition to other functions already
described such as its implication in glycolysis, apopto-
sis or oxidative stress, GAPDH may be implicated in
DNA replication or repair.

Although GAPDH seems to be involved in
malignant tumor process, there is no certainty about
its specific role in the studied pathologies. Therefore it



would be very interesting to evaluate the expression of
the gene encoding this enzyme.

Moreover, it scems important to demonstrate
whether the new role of GAPDH remains specific to
asingle form, or it is related to different isoforms of
the enzyme, which can help to develop a gene therapy
with antisense oligodeoxynucleotides directed against
isoform(s) mRNA(s) in cases of cancer involving
overexpression of GAPDH.oligodeoxynucleotides di-
rected against isoform(s) mRNA(s) in cases of cancer
involving overexpression of GAPDH.
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The article is devoted to the subjects of basic oncology,
and highlights the study of the metabolism of the
tumor tissue of breast cancer and identifies new and
promising therapeutic approaches for the treatment
of this disease. The research was conducted in a
careful and objective way and can be recommended for
publishing in the medical Journal Archiv Euromedica.
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ABSTRACT — We present our experience in diagnosis of sensory-
predominant chronic inflammatory demyelinating polyneuropathy
(SP-CIDP), which utilizes unique approach, including computerized
pallesthesiometry and thermosensomtery, transcutaneous oxymetry
and stabilometry. We strongly emphasize the connection between
Herpes viridae infection and SP-CIDP. Attention to chief complaint
of patient and multimodal testing of superficial and deep sensation
is accentuated. We suggest our approach to diagnosis for wider
utilization considering high prevalence of SP-CIDP in general
population. We believe, that implementation of our diagnostic
approach in clinical medicine will clarify epidemiology of SP-CIDP.
Our system helps practitioner in differential diagnosis and further
management of patient with SP-CIDP.

KEYWORDS — sensory-predominant chronic inflammatory
demyelinating polyneuropathy (SP-CIDP), diagnosis, human.

INTRODUCTION

Chronic inflammatory demyelinating polyneu-
ropathy (CIDP) belongs to a group of dysimmune
neuropathies. The prevalence of CIDP varies between
0.5 in children [1] and 9.0 per 100000 of population
in adules [2, 3, 4]. In Krasnoyarsk krai the prevalence
of CIDP is significantly higher — 25.5 per 100000 of
population [5], which is thought to be due to climate
and higher prevalence of immunodeficiency among
the population of Siberia. Risk factors of CIDP are
immunodeficiency, diabetes and neurotrophic viruses
[6]. Antigens which trigger autoimmune response
are currently not known [4]. Interestingly, Herpes
viridae infection is found in 80% of CIDP cases [5].
Cellular and humoral immune response play major
role in pathogenesis of CIDP, where demyelination
transforms into axonal degeneration of peripheral
nerves [4, 7]. CIDP has diverse clinical presentation.
Classic CIDP is characterized by sensorimotor symp-
toms, including hyporeflexia, sensory disturbances in
distal segments of extremities with muscle weakness
appearing in later stages of disease [1]. Usually, the

diagnosis of CIDP is not difhcult. However, sensory-
predominant CIDP (SP-CIDP) is frequently under-
diagnosed in outpatient clinic. The reason for this is
that patient usually doesn’t have any complaints during
carly stage of discase. Underdiagnosis of SP-CIDP and
lack of adequate therapy results in further progression
of symptoms and worsening of patient’s condition.
Approximately 50% of polyneuropathies of unknown
cause may be attributed to SP-CIDP [8]. Diagnosis
suggested to be established by electromyography
(EMG), nerve biopsy, nerve ultrasound and cerebro-
spinal fluid (CSF) testing [1, 9]. Diagnostic criteria
for CIDP are not strictly specific in these methods,
but they verify the presence of demyelination. Unfor-
tunately, demyelination is universal process of dam-
age to nervous system, including peripheral nerves.
Because of this, these methods have low specificity
for CIDP. Similar presentation may occur in diabetic
polyneuropathy, Charcot-Marie-Tooth disease type 1,
parancoplastic and other forms of polyneuropathies.
Furthermore, nerve biopsy and CSF testing are highly
invasive methods which are only done in the setting
of inpatient departments. Thus, development of new
diagnostic approach to SP-CIDP in outpatient clinic,
which utilizes modern non-invasive neurophysiologi-
cal testing, is needed. Furthermore, implementation
of new diagnostic battery will improve epidemiologic
data on CIDP.

There are two stages in the diagnosis of SP-CIDP
in our clinic.

STAGE 1:
PHYSICAL EXAMINATION

New approach to diagnosis of SP-CIDP was
developed in the Neurological Center of Epileptology,
Neurogenetics and Brain Research of the University
Clinic of the Krasnoyarsk State Medical University
(UCKSMU) in 2013. It is suitable for initial diagnosis
of SP-CIDP with utilization of new algorithm. The
registry of patient with SP-CIDP has data collected
for 5 years. As of now, there are 176 patients in the da-
tabase. We expect significant increase in patients after
implementation of new neurophysiological algorithm
of SP-CIDP diagnosis in other clinics.

Analysis of subjective symptoms is done during
firse visit of patient to UC KSMU. The presence of
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distal paresthesia, numbness in hands and feet, pain in gastroc-
nemius muscle is noted. These symptoms may be suggestive of
other demyelinating polyneuropathies. Chronic Herpes virus in-
fection (e.g. orofacial and genital herpes) must be noted as well,
including family history of such infections; 28% of patients from
our study have had familial cases of Herpes virus infection. In our
clinic the multimodal evaluation of superficial and deep sensa-
tion is available. Interestingly, there is a hyperesthesia in form of
“gloves and stockings” during testing of pinprick sensation with
Wartenberg pinwheel. Distal hypesthesia is less common. Ther-
mosensation is evaluated with thermoesthesiometer (Tip-Term).
Electrothermometer allows measuring of local temperature on
the surface of skin. Distal hypothermia is commonly found in
polyncuropathies. Touch sensation is tested with monofilaments.
In most cases of SP-CIDP the symptoms are initially confined to
distal segments of extremities. Sensitive ataxia of varying degree
may be present during testing of balance.

STAGE 2:
NEW NEUROPHYSIOLOGICAL ALGORITHM
OF SP-CIDP DIAGNOSIS

Computerized pallesthesiometry (CPa) is developed for
evaluation of thick AB myelinated fibers of distal peripheral nerves,
which are responsible for conduction of vibrosense [10, 11]. The
vibration is provided in following frequencies — 8, 16, 32, 64, 125,
250 and 500 Hz. Reduced vibrosense may be revealed in preclini-
cal stage of SP-CIDP, when tuning fork test is negative. CPais a
screening method of diagnosis. If SP-CIDP is suspected, compu-
terized thermosensometry (CTh), stabilometry, transcutaneous
oxymetry (TCOx) and nerve conduction studies (NCS) follows
(fig. 1).

¢ Thinly myelinated fibers of peripheral nerves are responsible
for conduction of thermosense. CTh is designed for evaluation
of thermosense in distal parts of upper and lower extremities
(hands, forearms, feet and calves). Thermodynamic test is carried
out in order to evaluate sensation of cold and warmth, as well as
pain thresholds for these stimuli. Cold dysethesia is revealed in
70% of patients with SP-CIDP. Furthermore, slight reduction in
sensation of cold and warmth is also characteristic for SP-CIDP.
It must be noted, that similar findings may also be present in
diabetic polyneuropathy [5].

Sensitive ataxia is evaluated during stabilometry. Rhomberg
test on stabilometer is helpful in determination of type of ataxia;
it may differentiate between sensitive, cerebellar, cortical and
vestibular ataxias.

Our algorithm features TCOx, which measures the amount
of transdermal oxygen in lower extremities. TCOx was previ-
ously used for evaluation of patients with diabetic foot [12].
Reduction of transdermal oxygen in the presence of SP-CIDP
may suggest impairment of peripheral nervi vasorum of lower
extremities and may hint on the involvement of autonomic nerve
fibers.

Beside aforementioned tests we also do NCS for patients
with suspected SP-CIDP. NCS usually reveals axonal demyelina-
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Patient ?rgscnls to neurologist in University Clinic: clarification
of complaints, look for distal paresthesia, sweating, numbness of
feet, pain in gastrocnemius muscle and ankle

Neurological examination with multimodal evaluation of
superficial and deep sensation: presence of hyperesthesia and
hypesthesia in distal segments of extremities, distal hypothermia,
reduction of tactile sensation on feet, hypoactive deep
tendon reflexes, sensitive ataxia. Symmetrical sensory and/or
sensorimotor polyneuropathy with predominant involvement of
lower extremities

Herpes infection in the past and/or family history

Computerized pallesthesiometry of distal segments of extremities
(reduced vibrosense)

Computerized thermosensometry of distal segments of extremitics
(abnormal cold and warmth sensation / pain threshold for hot/cold
stimuli, cold dysesthesia)

Transcutaneous oxymetry of lower extremities (microcirculation
disturbances and other autonomous symptoms)

Stabilometry (imbalance due to proprioception abnormalities,
sensitive alaxia)

Signs of demyelination and/or axonal sensory and/or motor
polyneuropathy on NCS

Yes No

ELISA antiganglioside

__antibodies Negative Differentiate with
ELISA herpesviridae other polyneuropathies
antibodies

Immune status

Positive

Sensory-predominant chronic inflammatory demyelinating
polyneuropathy

Fig. 1. Diagnostic algorithm of sensory-predominant in our university

tion of motor (in the absence of motor weakness) and
sensory fibers. Similar results provided in Chin et al.
article [8].

Enzyme-linked immunosorbent assay (ELISA)
for IgG and IgM to herpesviridae viruses is done for
every patient, as well as immunological status tests [5].
For some patients, antiganglioside antibodies testing is
indicated.

If the diagnosis of SP-CIDP is confirmed, immu-
noglobulin treatment and antiviral therapy is initiated.

(ase report
31-year-old female patient complains of head-

ache, feeling of weightlessness and carfullness with
bouts of blurred vision for several seconds, weight gain
since last year and irregular periods, elevation of blood
pressure up to 130/... mmHg, which is accompanied
by vertigo and gait disturbance, slight clevation of
body temperature up to 37° C. Headache is dull and
monotonous, located in frontotemporal region, which
is present every day starting two months ago.

Medical history is noted for frequent nasal and
labial herpes since childhood.

Patient also complained of auditory hallucinations
presenting as if someone is calling her name, which
started in 2004 and were accompanied with inadequate
behavior and ambulatory automatism. Patient’s col-
leagues called ambulance and she was hospitalized.
Patient does not remember this occasion. In autumn
0f 2013 patient started to hear conversation of a man
and woman upon waking up. These hallucinations were
regularly experienced for up to two times a month.

Patient’s mother occasionally experienced visual
hallucinations and was evaluated for epilepsy with
negative results. She also had orofacial herpes. Her
father had relatives with epilepsy.

Patient links worsening of her condition with
recent change of residence — patient lived in Norilsk
for 2 years before moving back to Krasnoyarsk in May
2013. After that, patient had irregular periods and
rapid weight gain, as well as appearance of bilateral
xanthomas on lower eyelids.

Patient has artistic job, which is sedentary (work-
ing on PC) and accompanied with stress.

Also, patient’s history is notable for car accident
in 2010, in which patient sustained head trauma which
manifested as retrograde amnesia and spatial disorien-
tation for 2 months. Concussion was diagnosed and
patient was treated.

Patient was listed for annual anti-influenza vacci-
nation but because of slightly elevated body tempera-
ture she was unlisted and undergone an evaluation for
tuberculosis, which was negative.

On physical examination in the outpatient
clinic, the patient is oriented, in no acute distress, well
developed and overweight. Her skin is moderately
moisturized, with xanthomas on lower eyelids bilater-
ally. There are no edemas. Her eyes are reddish with
scant serous discharge. Submandibular lymph nodes
are enlarged, no tenderness. Tonsils are enlarged. Nasal
breathing is mildly obstructed. Her blood pressure is
90/60 mmHg. Diffuse enlargement of thyroid gland of
2-3 degree is noted.

On neurological examination in UC KSMU
revealed facial asymmetry presenting as uneven eye



slits and nasolabial folds on the left side. Mild con-
stitutional exophthalmos was noted. Mild myopia.
Eye movements were slightly restricted in extreme
horizontal deviations bilaterally. Horizontal nystag-
mus with moderate oscillations was present, which
slightly exacerbated upon left gaze. Reduced pinprick
sensation was present on left side of face. Mild tongue
deviation to the left. Palmomental reflex was present
bilaterally. Muscle tone was reduced in all extremities.
Deep tendon reflexes were normoactive and symmetri-
cal. Finger-to-nose test and heel-to-shin test were per-
formed with mild ataxia. Rhombergs test is negative.
Hypesthesia was present in distal segment of arms and
hyperesthesia was revealed in distal segment of feet.
Gait is normal. Arches of foot were high bilaterally.
Sweating was observed in hands and feet. No menin-
geal signs were found.

Complete blood count test revealed lymphopenia
and monocytosis. Inmunogram revealed elevation of
cytotoxic cells and reduction of CD16. ELISA found
IgG antibodies against herpes simplex viruses (HSV)

1 and 2, as well as cytomegaloviruses (CMV) and
Epstein-Barr viruses (EBV).

Visual evoked potentials (VEP) demonstrated
signs of axonal demyelination of optic nerves on pre-
and postchiasmal region, more prominent on the ride
side.

Brain magnetic resonance imaging (MRI) with
utilization of “epilepsy” program revealed shrinking
and deformation of right hippocampus (mesial tempo-
ral sclerosis). Video-EEG-monitoring demonstrated
prolonged interictal focal epileptiformic activity in
right temporal lobe.

Patient underwent evaluation using our new
algorithm of neurophysiological diagnosing of SP-CIDP,
which included CPa, CTh, stabilometry, TCOx and
NCS. All tests were done on upper and lower extremities.

NCS (“Neurosoft”, Ivanovo, Russia) revealed
significant slowing of conduction in both sensory and
motor fibers of medial nerve bilaterally, as well as in
sensory fibers of tibial and peroneal nerves bilaterally.

Stabilometry showed disturbance of general pos-
ture with involvement of visual proprioceptive system
(Fig. 2).

CTh (thermodynamic test with identification of
pain threshold to cold and warm stimuli) (MBN, Mos-
cow, Russia) did not reveal any harsh abnormality in
temperature sensation on upper extremities. However,
moderate elevation in pain threshold for cold stimuli
was noted, which was progressively getting more pro-
nounced in proximal segments of extremities. Temper-
ature sensation, both for cold and warm stimuli, was
slightly reduced on readings from lower extremities.
Pain threshold for cold stimuli was markedly elevated
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in lower extremities. These data is suggestive of cold
dysesthesia, signifying mild damage to non-myelinated
and thinly myelinated fibers of distal segments of lower
extremities.

CPa (MBN, Moscow, Russia), read from styloid
processes of ulnar bone, revealed reduction of vibro-
sense at frequencies 16, 32, 125, 250 Hz on the left side
and at 125 and 500 Hz on the right side. This data can
be interpreted as mild damage to thickly myelinated
AP fibers of distal segments of upper extremities
(Fig. 3).

CPa (MBN, Moscow, Russia), registered from
ankles, showed slight reduction of vibrosense in
wide range of frequencies on both sides with a more
pronounced reduction at frequencies 250, 500 Hz on
both sides and at 64, 125 Hz on the right side. This can
be interpreted as moderate to severe damage to thickly
myelinated A fibers of distal segments of lower
extremities (Fig. 4).

TCOx (“Radiometer TCM4”, Copenhagen,
Denmark) revealed slight reduction at all points of
interest on the right side and at the level of foot on the
left side.

Finally, the following diagnosis was made:
“Chronic persisting mixt-herpes (HSV-1, 2, CMV,
EBV) infection presenting as labial, nasal herpes with
frequent exacerbations, currently in remission (last re-
lapse on December 2013). Mild autonomous, sensory
type of CIDP, newly diagnosed. Mild sensitive ataxia.
Mild chronic bilateral inflammatory axonal demy-
elinating mononeuropathy multiplex of optic nerve,
newly diagnosed. Chronic parainfectious (herpes mix-
infection: HSV-1, 2, CMV, EBV) limbic encephalitis
presenting as mesial sclerosis. Symptomatic temporal
epilepsy of moderate frequency with simple sensory
seizures (in form of auditory and olfactory hallucina-
tions) and ambulatory automatisms, newly diagnosed.
Moderate lateral ventricular asymmetry. Diencephalic
syndrome with abnormalities in lipid and carbohy-
drate metabolism. Hypertension. Phobic anxiety
disorder. Secondary immunodeficiency with constant
hyperthermia and disruption of T-cell mediated im-
munity.

CONCLUSION

This diagnostic program was used in 147 patients
with SP-CIDP. They were all revealed starting since
2012 until September 2014. Chronic Herpes viridae in-
fection and secondary immunodeficiency was revealed
in the majority of patients, which confirms connection
between SP-CIDP and Herpes viridae infection. Distal
paresthesia and numbness, accompanied with distal
hypothermia are the main symptoms of SP-CIDP.
CPa, CTh, stabilometry, TCOx and NCS are strongly
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Fig. 2. Stabilometry (case report) — in Rhomberg’s position (EU standard)
with eyes open (A) and eyes closed (B)
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Fig. 3. Computerized pallesthesiometry (CPa), readings from styliod
process of elbow bone — reduction of vibrosense on the left at following
frequencies: 16, 32, 125, 250 Hz and on the right — 125, 500 Hz (Green
line — reference range, black line — actual readings)

/N Level (dB) Ankle, 1840 yrs (Schneider NA et al method)
29.3 +Right ankle
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-10.0
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Frequency (Hz)

Fig. 4. Computerized pallesthesiometry, readings from ankles — slight
reduction of vibrosense in wide range, with more pronounced reduction
at 250, 500 Hz bilaterally and 64, 125 Hz on the right side (Green line —
reference range, black line — actual readings)
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indicated in evaluation of SP-CIDP. In our experience,
these tests were very helpful in confirming SP-CIDP.
Furthermore, wide utilization of these tests may alcer
the epidemiological data available.
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MIKTIONSSTORUNGEN BEI M. PARKINSON

W.N. Vance

Funktionsabteilung Neuro-Urologie,
Neurologisches Fachkrankenhaus fiir
Bewegungsstdrungen/Parkinson,
Beelitz-Heilstdtten

ABSTRACT

Bladder dysfunction in Parkinson's patients are described in

the literature with an incidence 37-93 per cent. Nocturia and
urinary urgency usually are perceived as particularly disturbing.

A classification of bladder dysfunction based on anamnesis is
usually not sufficient because the symptoms can be caused by the
neurological disease, age-related changes in the urinary bladder,
concomitant diseases, medications, and urologic and urogynecologic
pathological changes. There is a need in treatment-resistant

cases, especially prior to the implementation of urologic and
urogynecologic surgery a differentiated diagnostic investigation of
complaints.

KEYWORDS — Parkinson's disease, bladder dysfunction.

EINFUHRUNG

Die in vielen Publikationen beschriebene
Diagnose einer zerebral enthemmten Harnblase
bei Parkinson-Patienten mit den Symptomen Pol-
lakisurie, Nykeurie, imperativem Harndrang und
Dranginkontinenz, bedarf ciner Basisdiagnostik. Die
Basisdiagnostik, im optimalen Falle bestehend aus
Miktionsprotokoll, Restharnprifung und Harnstrahl-
messung (Uroflow), lifit cine erste Differenzierung
zwischen ciner Harnblasenentleerungsstérung (z.B.
Restharnbildung) und ciner Harnspeicherstorung
(z.B. Dranginkontinenz) in nahezu allen Fillen zu.
Dic Therapie einer Harnblasenentleerungsstorung
unterscheidet sich von der einer Dranginkontinenz,
die empirische Gabe einer anticholinergen Medikation
fihre hier zu einer Verschlechterung der Harnblase-
nentleerung, bei der Dranginkontinenz eventuell zu
ciner Verlingerung der Miktionsintervalle.

In einem zweiten Schritt bedarf es der Ursachen-
suche. Eine Harnblasenfunktionsstérung kann neu-
rologische, urologische, urogynikologische, medika-
mentodse und organisatorische Ursachen haben.

W.N. Vance

Facharzt fiir Urologie,

Funktionsabteilung Neurourologie
Kliniken Beelitz GmbH, Paracelsusring 6a,
14547 Beelitz-Heilstdtten
vance@rehaklinik-beelitz.de

Das Gebiet der Neuro-Urologie bedarf einer
engen Zusammenarbeit mit der Neurologie, ander-
seits konnen neurologische Primirzicle, wie z. B.
Verbesserung der Lebensqualitit durch Verbesserung
der Motorik und Reduktion von Schlafstorungen, nur
dann erreicht werden, wenn urologische Beschwerden
reduziert werden konnen. Bei einer Nykeurie von 4-6
mal wird das Schlafdefizit ohne urologische Zusatzbe-
handlung nicht zu beheben sein, nicht zu vergessen ist
die hohe nichtliche Sturzgefahr. Eine stiindliche Pol-
lakisurie zwingt die Betroffenen und deren Angehorige
nicht selten zum Verzicht auf soziale Teilhabe.

Der Schwerpunke dieses Artikels liegt niche in
der Darstellung der therapeutischen Moglichkeiten,
sondern in der diagnostischen Differenzierung, da
die Therapie meistens in urologischen Praxen und
Kliniken erfolgt. In nicht wenigen Fillen bedarf die
differenzierte Abklirung der Miktions-beschwerden
ciner erweiterten Ausstattung, welche nicht immer in
urologischen Praxen vorritig sein dirfte.

Dem/r neurologischen Facharzt/-arztin soll jedo-
ch die Komplexitit der urologischen Beschwerden und
der Diagnostik vorgestellt werden. Im optimalen Falle
arbeiten niedergelassene neurologische Arzte/Arz-
tinnen, oder neurologische Kliniken eng mit neuro-
urologisch kompetenten, urologischen Arzten/-innen
oder Kliniken zusammen. Meistens lif3t sich hierdurch
cine urologische Unter- oder Uberversorgung der
Parkinson-Patienten vermeiden.

DIE NORMALE
HARNBLASENFUNKTION:

Sofern keine urologische, neurogene oder
altersbedingte Storung der Harnblasenfunktion
vorliegt gilt eine Frequenz von bis zu acht Miktionen
in 24 Stunden als normal. Die anatomische und die
funktionelle Blasenkapazitit betragen ca. 400 bis 500
ml. Eine Nykeurie zwischen 0 und 2 mal pro Nacht
kann als regelrecht bezeichnet werden. Die Harn-
blasenentleerung erfolgt nahezu restharnfrei und mit
cinem einphasigen Harnstrahl. Ein Nachpressen nach
Beendigung der Miktion hat keinen Krankheitswert.



Das nachfolgende Miktionsprotokoll iiber 24
Stunden (50-jahriger Patient) verdeutlich eine nor-
male Harnblasenfunktion.

Das Miktionsprotokoll (Abb.1) zeigt, dass eine
regelrechte Miktionsfrequenz, regelrechte Miktionsvo-
lumina, keine Nykeurie und regelrechte Trinkmengen
vorliegen. Das Miktionsprotokoll (z.B. iiber 2 Tage
durchgefiihre ) stelle cines der wichtigsten, kostengiin-
stigsten, zeitsparenden und beliebig oft reproduzier-
baren diagnostischen Screeningverfahren dar. Auch
kann z.B. eine Nykturie aufgrund einer deutlich tiber-
héhten nichdichen Urinproduktion Hinweise auf eine
internistisch zu behandelnde Herzinsuffizienz geben.

Miktionsmengen und Uhrzeit Trinkmengen und Uhrzeit
Uhrzeit Volumen Uhrzeit Volumen
6.00 450 ml 6.10 200 ml
11.10 360 ml 9.00 200 ml
15.05 350 ml 12.00 300 ml
18.10 390 ml 14.30 250 ml
22.05 300 ml 18.00 350 ml

20.20 250 ml
6.05 500 ml 6.30 200 ml
Gesamtmenge | 2350 ml Gesamtmenge | 1750 ml

Abb. 1.
ALTERSBEDINGTE
VERANDERUNGEN

DER HARNBLASENFUNKTION:

Mit zunechmendem Alter (oft ab dem 60. Leb-
ensjahr) kommt es altersbedingt zu anatomischen
und funktionellen Verinderungen der Harnblase und
ihrer Funktion. Die Kontrakeilitit des Harnblasen-
muskels nimmc ab, cine gewisse Restharnbildung ist
tolerabel und der Harnstrahl wird etwas schwicher.
Die Blasenkapazitit kann sich auf 300 bis 400 ml
reduzieren. Durch hormonelle Verinderungen (z.

B. veranderte Ausschiittung des Antidiuretischen
Hormons) kommt es zu vermehrter nichtlicher
Urinproduktion, so dafs eine Nykturie von zweimal

als normwertig angeschen werden kann. Zusitzliche
Erkrankungen wie z. B. Herzinsufhzienz, venése Er-
krankungen und Diabetes mellitus verindern ebenfalls
Verhilenis von Diurie und Nykeurie.

UROLOGISCHE
UND UROGYNAKOLOGISCHE
URSACHEN VON BESCHWERDEN:

Ab dem finfzigsten bis sechzigsten Lebensjahr
ist bei nahezu 50 Prozent aller Minner eine mehr oder
weniger deutliche ProstatavergrofSerung nachweisbar.

archiv euromedica | 2014 | vol. 4 | num. 2

Eine symptomatische benigne Prostatavergrofierung
geht hiufig, aber nicht immer mit deutlicher Restharn-
bildung oder einem schwachem Harnstrahl einher. Es
konnen auch ausschlieflich Symptome wie Pollakisu-
rie, Nykturie und imperativer Harndrang vorliegen.
Eine Restharnbildung kann auch medikamentése oder
neurologische Ursachen haben. Die Basisdiagnostik
reicht fiir eine Differenzierung nicht aus. Die erweit-
erte diagnostische Abklirung erfordert eine urodyna-
mische (Blasendruckmessung), radiologische (Mik-
tionszysturethrogramm, bzw. Videourodynamik) und
im Einzelfalle endoskopische (Urethrozystoskopic)
Abklarung. Eine der schwierigsten Aufgaben des Urol-
ogischen Facharztes ist die Abklirung einer subvesika-
len Obstruktion bei einem minnlichen Parkinson-Pa-
tienten. Es gilt cine Differenzierung zu treffen zwischen
ciner symptomatischen Prostatavergroferung, einer so
genannten Detrusor-Sphinkeer-Dyssynergie (unkoor-
dinierte Harnblasenmuskel- und SchlieSmuskelfunk-
tion, z.B. bei ciner Multisystematrophie) und ciner
passageren, medikamentés ausgeldsten Harnblasen-
muskelschwiche (Detrusorhypokontrakeilitit).

Bei jeder zweiten Frau finden sich im fortge-
schrittenen Alter mehr oder weniger Symptome einer
Belastungsinkontinenz mit Urinverlust beim Husten,
Niesen und Lachen, insbesondere nach einer Hysterek-
tomie. Eine weitere Gruppe von Patientinnen leidet
an einer kombinierten Drang- und Belastungsinkon-
tinenz. Hierbei tritt der imperative Harndrang beim
Lagewechsel vom Liegen zum Stchen, bzw. Sitzen auf,
nachts bestehen kaum Beschwerden. Auch hier bedarf
es einer umfangreichen Diagnostik. Eine der am
schwierigsten zu stellenden Diagnose stellt hier eine
Harnblasenhals-insufhizienz dar. Mittels Anamnese
und Basisdiagnostik kann selten eine Unterscheidung
zur zerebral enthemmten Harnblase getroffen werden.
Waurde eine neurogene Harnblasenfunktionsstorung
ausgeschlossen und eine urogynikologische Ursache
dokumentiert, bedarf es einer weiteren urogynikolo-
gischen Differenzierung um das geeignete konservative
oder operative Vorgehen festzulegen.

PATHOPHYSIOLOGIE
DER ZEREBRAL ENTH
HARNBLASE BEI PAR
SYNDROMEN

Dic in der Literatur am haufigsten angefiihree
neurogene Harnblasenfunktionsstrung ist die zerebral
enthemmte Harnblase. Die Symptome sind imperativ-
er Harndrang, Pollakisurie und Nykeurie, gegebenen-
falls mit einer Dranginkontinenz. Die Harnblasenkon-
trolle erfolgt durch die Zusammenarbeit des pontinen
und des sacralen Miktionszentrums. Das pontine
Miktionszentrum befindet sich im Bereich des Nu-
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cleus coeruleus des Tegmentums
im Mesencephalon. Neben den
vesicolumbalen Reflexbogen und
der Steuerungsfunktion der mes-
opontinen Struketuren ist auch
das GrofShirn an der Koordina-
tion der Miktion beteilige. Mit
Befall der diencephalen Kerne
und dem Auftreten von Stérun-
gen des limbischen Systems
entfille die zentrale Hemmung
der mesopontinen Regula-
tionszentren. Das Auftreten
urologischer Beschwerden ist
beim M. Parkinson u. a. auf die
Degeneration nigrostriataler
Neurone zuriickzufithren, der
entsprechende Schweregrad

der urologischen Beschwerden
wird durch die Degeneration
des Nucleus caudatus bestimmt.
Die Basalganglien haben cinen
koordinierenden und hem-
menden Einfluf$ auf das pontine
Miktionszentrum und somit
auf die Funktion des Harn-
blasenmuskels. Entfille dieser
hemmende Einfluff kénnen sich
die Symptome ciner zerebral
enthemmten Harnblase mit
plotzlichem, imperativem Harn-
drang, Pollakisurie und Nykturie
entwickeln, die Betroffenen
konnen die Harnblase allerdings
noch restharnfrei entleeren. Als
Folge tritt eine Detrusorhyper-
reflxie ohne Detrusor-Sphinc-
ter-Dyssynergie auf. Zusitzlich
kann eine Hypersensibilitit der
Harnblase bei geringen Blasen-
fillungsvolumina auftreten.
Werden im fortgeschrittenen
Erkrankungsstadium zusitzlich
die Neurone der Zona inter-
media des sacralen Riicken-
marks, bzw. der sacrale Nucleus
intermediolateralis befallen und
trite somit eine verminderte
Innervation der sympathischen
Efferenzen der Nn. Pelvici auf,
kann eine zusitzliche Blasen-
boden- und Sphincterschwiche
(innerer Sphincter/Blasenaus-
gang) auftrecen.
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Abb. 2. Miktionszysturethrogramm mit grolsem
Pseudodivertikel der Harnblase eines 70jéhrigen
Mannes mit therapieresistenter Pollakisurie und ohne
sonographisch nachweisbarer ProstatavergrolSerung.
Trotz regelrechten Miktionsvolumina (400 ml) waren
jeweils Restharnwerte von bis zu 600 ml nachweisbar,
welche auch mittels Einmalkatheterismus nicht entleert

Abb. 3. Miktionszysturethrogramm einer Parkinson-
Patientin mit deutlicher Senkung (Zystozele) der
Harnblase. Neben einer Belastungsinkontinenz
traten die Symptome einer Pollakisurie, Nykturie
und eines nicht unterdriickbaren Harndranges beim

werden konnten. Therapie: Prostataresektion und Laufen.
Divertikelabtragung.
Miktionsmengen und Uhrzeit Trinkmengen und Uhrzeit
Uhrzeit Volumen Uhrzeit Volumen
7.00 200 ml 7.10 200 ml
8.15 110ml 9.00 200 ml
10.05 90 ml 12.00 300 ml
12.20 120ml
14.05 90 ml 14.30 250 ml
16.10 95ml
18.20 70ml 18.00 150ml
19.30 100 ml 19.30 200 ml
22.00 140 ml 21.00 150 ml
1.00 50ml
2.40 120ml
3.30 100 ml
6.05 280 ml
Gesamtmenge 1555 ml Gesamtmenge 1450 ml
Abb. 4.

Das Miktionsprotokoll (Abb. 4) zeigt, dass cine deutliche Pollakisurie
und eine Nykeurie mit kleinen Harnmengen vorliegen, die Trinkmenge und
die Gesamtausscheidung liegen im Normbereich. Weiterhin ist erkennbar, dass
keine iibermifige nichtliche Harnproduktion vorliegt, welche z. B. auf eine
andere Erkrankung wie z. B. Herzinsuffizienz, oder die nichtliche Ausschei-
dung von tagsiiber auftretenden Beinddemen auftrite. Im Mittel liegen die
Harnmengen bei ca. 130 ml (normal: 300-500 ml), die sogenannte maximale
(funktionale) Blasenkapazitit betrigt im Beispicl 280 ml (normal: 400-500
ml). Das Beispiel weist auf cine iiberaktive Harnblase hin. Sofern der Patient



zusitzlich ein oder mehrere Inkontinenzepisoden noti-
erte, bestiinde der Verdacht auf eine Dranginkontinenz.

HARNBLASENFUNKTIONS-
STORUNGEN BEI EINER
MULTISYSTEMATROPHIE

Urologische Beschwerden treten bei einer
Multisystematrophie (MSA) noch weitaus hiufiger
als bei der idiopathischen Parkinson-Erkrankung und
mit besonderen Charakeeristika auf. Im Vordergrund
stchen die dauerhafte, nicht situative Harninkontinenz
und die unvollstindige Blasenentleerung. Ein weiteres
Symptom kann der Verlust des Blasenfiillungs- und
entleerungsgefiihls sein. Das Auftreten von Blut-
druckschwankungen wihrend ciner Blasenentleerung
ist cin weiteres, mogliches Symptom. Die Evalua-
tion der Beckenbodenmuskulatur zeigt hiufig eine
Schwiiche derselben und gelegentlich eine Schwiche
des Analsphinkters an. Haufiger als beim IPS und bei
der progressiven supranukleiren Parese (PSP) kann
cine Detrusor-Sphinkter-Dyssynergie, cine fehlende
Koordination von Harnblasenmuskels (Detrusor
vesicae) und des HarnblasenschlieSmuskels (Sphinkeer
vesicae) nachgewiesen werden. Urodynamisch ergibe
sich hiaufig der Befund einer Hypo- oder Akontrak-
tilitic des Harnblasenmuskels (schlaffe Harnblasen-
lihmung). Entsprechend konnen bei den Betroffenen
hohe Restharnwerte bis zur chronischen Uberlauf-
blase auftreten. Bei anderen Betroffenen kann keine
Restharnbildung nachgewiesen werden, hier kann
es jedoch zu unkontrollierbarem, kontinuierlichem
Harnverlust ohne vorherigen Harndrang kommen. Im
weiteren Verlauf einer MSA muss von einer Haufigkeit
urologischer Symptome in nahezu 100 Prozent der
Fille ausgegangen werden.

PARKINSON-MEDIKATION
UND HARNBLASEN-
FUNKTIONSSTORUNGEN

Die Interaktionen von urologischen Medika-
menten und den hiufig verordneten Medikamenten
zur Behandlung von Parkinson-Patienten sind bisher
nicht umfassend untersucht. Die hiufige Kombina-
tion mehrerer Parkinsonmedikamente erschwert die
Eruierung deren Einzelwirkungen auf die Harnblase.
Einerseits kann eine vom Urologen verordnete anti-
cholinerge Medikation die medikamentose Parkin-
son-Therapie beeinflulen, im Gegenzug kann die
vom Neurologen eingesetzte Parkinson-Medikation,
z.B. Anticholinergika die urologische Behandlung
beeinflussen. Wenn Patienten iiber einen zeitlichen
Zusammenhang zwischen dem Auftreten ihrer urolo-
gischen Beschwerden und einer Verinderung ihrer
Parkinson-Medikation berichten, sollte die Mogli-
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chkeit einer Anpassung der Parkinsonmedikation
gepriift werden.

TIEFE HIRNSTIMULATION
UND HARNBLASENFUNKTION

Nach Implantation eines Stimulators zur Hirn-
stimulation (THS) kann cine Anderung der Blasens-
peicher- oder —entleerungssituation eintreten. Auch
hier gilt, dafé eine abschlieSende Bewertung aller
Wirkungen noch nicht umfassend maéglich ist. Wich-
tig zu wissen ist jedoch, dafl nach der Implantation alle
urologischen Anwendungen kontraindiziert sind, bei
denen elektrische Energie auf den Stimulator tibertra-
gen werden kann. Dazu zihlen Mikro- und Kurzwelle,
therapeutischer Ultraschall, Rotlicht und Elekeros-
timulation. Bei Nicht-Beachtung ist mit schweren
Nebenwirkungen, eventuell mit zerebralen Schiden zu
rechnen. Da auch zu den elekerisch gestiitzeen Resek-
tionsverfahren und Laserablationen bei BPH keine
generellen Angaben der Hersteller vorliegen, wird
vom Hersteller der Stimulatoren im Einzelfall eine
Kontaktaufnahme mit diesem und eine gemeinsame
Einzelfallentscheidung empfohlen.

KOMPLEXITAT DER URSACHEN

In der neuro-urologischen Betreuung von Par-
kinson-Patienten finden sich tiberwiegend Patienten,
welche keine isolierte neurogene Harnblasenfunktions-
storung haben. Im minnlichen Klientel findet sich
hiufig cine Kombination von zerebral enthemmter
Harnblase und einer Prostatahyperplasie. Im weiblichen
Klientel eine Kombination von Drang- und Belastung-
sinkontinenz. Ein besonders Problem stellt die inter-
mittierend auftretende Restharnbildung. Insbesondere
iltere Patienten reagieren bei Auftreten einer Harn-
wegsinfektion nicht mit typischen zystitischen Be-
schwerden, sondern mit einer voriibergehenden Harn-
blasenentleerungsstorung. Haufig kann auf die Einlage
ciner dauerhaften Harnableitung weitgehend verzichtet
werden, da die Kombination von intermittierendem
Selbst- oder Fremdkatheterismus iiber mehrere Tage
mit einer antibiotischen Therapie zu deudlich ricklaufi-
gen und tolerablen Restharnwerten fithren kann. Auch
eine im Rahmen ciner medikamentdsen Neueinstel-
lung auftretende Harnverhaltung sollte zunichst durch
intermittierenden Katheterismus behandelt werden.
Niche selten ist auch von einer situativ aufgetretenen
myogenen Uberdehnung der Harnblase auszugehen,
welche sich unter dieser Therapie binnen kurzer Zeit
bessern kann. Die frithzeitige Einlage einer dauerhaften,
transurethralen Harnableitung sollte die Ausnahme
sein, bei einem Infektionsrisiko von 3—10 % pro Tag
wird die weitere Diagnostik sowie die Behandlung nur
erschwert. Die Komplexitit der Ursachen steigt mit der



76

archiv euromedica | 2014 | vol. 4 | num. 2

Anzahl der Nebendiagnosen (z.B. Diabetes mellitus,
Herzinsufhizienz) und der Art der Medikarion.

WEITERFUHRENDE DIAGNOSTIK
BEIM FACHARZT FUR UROLOGIE:
Einem neuro-urologischen Zentrum oder einer
Ambulanz stchen der Uroflow (Harnstrahlmessung),
die Urodynamik (Harnblasenfunktionsmessung),
die Videourodynamik (kombinierte Rontgen- und
Harnblasenfunktionspriifung), die Urethrozystoskopie
(Blasenspiegelung) und dic isolierte Réntgenuntersuc-
hung der Harnblase (Miktionszysturethrogramm) zur
Verfiigung. Insbesondere bei Vorliegen oder bei Verdacht
auf eine Multisystematrophie mit oder ohne Restharn-
bildung sollte auf eine urodynamische Untersuchung
nicht verzichtet werden. Eine Rontgenuntersuchung der
Harnblase kann bei MSA-Patienten cinen offenen, oder
sich nicht 6ffenden Blasenhals/Sphinkter nachweisen, in
der Regel aber nicht beim idiopathischen Parkinsonsyn-
drom. Aufgrund des relativ hohen Risikos einer postop-
erativen Inkontinenz wird allgemein eine urodynamische
Untersuchung vor urologischen Wahleingriffen (z.B.
benigne Prostatahyperplasic) empfohlen. Bei einfachen
Symptomen einer tiberaktiven Harnblase ohne wesentli-
che Restharnbildung, oder einer Dranginkontinenz,
sind unkomplizierte Therapieversuche (s. u.) durch den
Facharzt fir Neurologie durchfiihrbar.

THERAPEUTISCHE
MOGLICHKEITEN:

Die therapeutischen Moglichkeiten miissen sich
immer an den motorischen und kognitiven Voraus-
serzungen des Patienten und seinem sozialen Umfeld
sowie der hiuslichen Betreuungsmaoglichkeiten
orienticren. Liegt der Schwerpunkt auf einer urolo-
gischen oder urogynikologischen Diagnose, so muf3
individuell und interdisziplinir geklirt werden, ob eine
Operation méglich und sinnvoll ist.

ORALE ANTICHOLINERGE
MEDIKATION

Hierdurch kénnen der imperative Harndrang,
die Nykeurie und die Pollakisurie deutlich reduziert
werden. Als Beispiele konnen Trospiumchlorid, Tol-
derodin, Oxybutinin und Propiverin genannt werden.
Bei Einschrinkung der kognitiven Leistungen, oder
bei Halluzinationen sollten selektiv an peripheren M3-
Acetylcholin-Rezeptoren ansetzende Wirkstoffe wie
Darifenacin und Solifenacin bevorzugt werden. Bei
diesen Medikamenten besteht empirisch ein reduzi-
ertes Risiko einer symptomatischen Interaktion mit
der bestchenden Parkinson-medikation. Auf typische
Nebenwirkungen wie Mundtrockenheit, Obstipation
und Schstérungen sollte hingewiesen werden. In nicht

wenigen Fillen lassen sich durch eine Kombination
von Prostatamedikamenten und anticholinergen Sub-
stanzen gute Erfolge erzielen.

Liegt cine medikamentos nicht zu beherrschende
Blasenentleerungsstérung vor, so sollte dem intermit-
tierenden Einmalkatheterismus (Fremd- oder Selb-
stkatheterismus) so oft es geht der Vorzug gegeben
werden. Uber einen Einmalkatheter oder eine Dauera-
bleitung kann Oxybutinin (als Fertigspritze) lokal in
die zuvor entleerte Harnblase appliziert werden.

INTRAVESIKALE
BOTULINUMTOXIN-INJEKTION

Bei Kontraindikation oder Unwirksamkeirt einer
oralen anticholinergen Medikation kann endosko-
pisch Botulinumtoxin in den Detrusor vesicae injiziert
werden. In Abhingigkeit von der Dosierung kann
hierdurch eine Reduktion der Detrusorkontrakeilitie,
oder eine Detrusorakontrakeilitit bewirkt werden. Die
Fihigkeit zum Selbstkatheterismus, bzw. die Gewihr-
leistung des Fremdkatheterismus sollte zuvor gepriift
werden. Die Injektion erfolgt transurethral-endosko-
pisch in Allgemeinanisthesie, kann bei manchen Pa-
tienten auch in Lokalanisthesie erfolgen. Die Wirkung
hilt im Mittel 6 bis 9 Monate an. Derzeit liegt nur
cine Zulassung zum Einsatz von Botulinumtoxin bei
%rschnittléihmung und Multipler Sklerose vor, die
Anwendung erfolgt bei Parkinson-Patienten im off la-
bel use. Als nachteilig wird von manchen Patienten die
Haufigkeit der erforderlichen Eingriffe insbesondere in
Allgemeinanisthesie empfunden.

E.M.D.A (ELECTRO MOTIVE DRUG
ADMINISTRATION)

Hierbei wird eine Kombination von Medika-
menten tiber einen besonderen Katheter in die Harn-
blase eingebracht und durch Gleichstrom die Strukeur
der Medikamente derart verindert, daf$ diese in
ionisiertem Zustand nicht nur in die Harnblasenschle-
imhaut, sondern auch in die Harnblasen-Muskulacur
gelangen. So kann zum Beispiel auch Oxybutinin mit
dieser Methode eingesetzt werden. Das Verfahren dau-
ert jeweils ca. 30 Minuten und wird an drei aufeinander
folgenden Terminen in der Regel stationir durchge-
fithre. Der Effekt kann mehrere Monate anhalten und
cine zusitzliche Medikamentencinnahme uiberflissig
machen. Das Verfahren ist nicht ohne Risiken und ist
nicht fiir alle Patienten geeignet.

INTERMITTIERENDER FREMD-
ODER SELBSTKATHETERISMUS

Hierdurch kénnen mittel- und langfristig
rezidivierende Harnwegsinfekte und morpholo-
gische Schiden der Harnblase vermieden werden. Bei
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Abb. 6. Schema einer urodyna-
mischen Untersuchung: durch
Messung des intravesikalen und
abdominellen Druckes und eines
Beckenboden-EMG wird der
Detrusordruck errechnet und der
Verlauf der Harnblasenfiillung
und —entleerung graphisch
dargestellt.
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Abb. 7. Urodynamik-Kurve eines Patienten mit den Symptomen einer iiberaktiven
Harnblase, Pollakisurie und Nykurie. Ergebnis der weiterfiihrenden Diagnostik: subvesikale
Obstruktion durch eine ProstatavergrdBerung mit Restharnbildung. OP-Indikation zur
Prostataresektion.

Harnréhre

Prostata

Abb. 9. Miktionszysturethrogramm mit massiver Pseudo-
divertikelbildung bei zerebral enthemmter Harnblase, ohne
nachweisbare Prostatahyperplasie und ohne Restharnbil-
dung. Kontrastmittel gefiillt. Anatomische und funktionelle Storungen der Harnblase und der
Urethra konnen wéhrend der sich anschlielSenden Miktion radiologisch dargestellt und
dokumentiert werden. Bei der Videourodynamik wird die radiologische und urodyna-
mische Untersuchung simultan durchgefiihrt.

Abb. 8. Zystogramm /Miktionszysturethrogramm: die Harnblase wird retrograd mittels

erhaltener, aber relativ ineffektiver Harn-
blasenentleerung (hoher Restharn) kann der
Einmalkatheterismus zur Restharnentfernung
nach vorheriger Spontanmiktion (ohne
Bauchpresse) und somit zur Reduktion der
Pollakisurie und Nykeurie cingesetzt werden.
Bei Unfihigkeit zur Spontanmiktion und ein-
geschrinkeem Blasenfillungsgefiihl ( z. B. bei
MSA) erfolgt der Einmalkatheterismus ohne
vorherige Blasenentleerung in regelmifigen

zeitlichen Abstinden (ca. alle 4 Stunden) insgesame vier bis fiinf
mal pro Tag. Bei erhaltenem Blasenfiillungsgefiihl erfolgt der

Katheterismus bei Auftreten von Harndrang.

MIKTIONS- UND HARNBLASENTRAINING
Als Miktionstraining wird die Anpassung des Lebens-

rhythmus an den Blasenrhythmus auf der Grundlage cines
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Mikeionsprotokolls (,Blasenentleerung nach der Uhr*)
bezeichnet. Aufgrund des Wissens um dic eigene
Blasenkapazitit (z. B. 200 ml) versucht der Betrof-
fene unweigerlich auftretenden Inkontinenz- und
Drangepisoden zu entgehen, in dem er vorzeitig, noch
vor Auftreten von Harndrang die Harnblase ent-

leert. Unter einem Harnblasentraining verstcht man
die stufenweise Vermeidung von Miktion, bzw. die
verzogerte Durchfithrung einer Blasenentleerung. Bei
kurzen Miktionsintervallen wird der Patient angeleitet
den ersten Harndrang zu unterdricken.

VERANDERUNG DES
TRINKVERHALTENS

Wurde mittels Miktionsprotokoll eine deutliche
Einschrinkung der funktionellen Harnblasenkapazitic
nachgewiesen (z. B. 150 bis 200 ml), so fithre die Anord-
nung zu hohen Trinkmengen (z. B. 3 Liter/die) zu einer
verstirkten Pollakisurie mit bis zu zwanzig Miktionen
pro Tag. Andererseits reagieren manche Patienten mit
ciner erheblichen, bewuf$ten Einschrinkung ihrer Trink-
menge mit weniger als 1 Liter/ Tag um cine Pollakisurie
oder Inkontinenzepisoden zu vermeiden.

Es empfichlt sich die Vorgabe ciner Trinkmenge
von 1,5 bis 2,0 Litern pro Tag. Nur in Einzelfillen
sollten hohere Trinkmengen bei Vorliegen einer Pol-
lakisurie empfohlen werden. Um eine iibermissige
Nykeurie zu vermeiden kann die abendliche Trink-
menge reduziert werden.

DOUBLE VOIDING BEI HOHEM
RESTHARN

Es handelt sich um ein Verhaltenstraining fiir Pa-
tienten mit Blasenentleerungsstérungen zur Restharn-
reduktion ohne den Einsatz von Medikamenten.
Hierbei entleeren die Patienten ca. 15 bis 30 Minuten
nach der letzten Miktion erneut (ohne vorliegenden
Harndrang) die Harnblase.

BECKENBODENTRAINING

Die Durchfiihrung und Anlernung von individuell
zu gestaltendem Beckenbodentraining zur Muskel-
kriftigung oder Muskelentspannung nach vorheriger,
professioneller Beckenboden-evaluation unterstiicze in
Kombination mit anderen Therapiemafinahmen die
Moglichkeiten der Betroffenen zur Kontrolle der Blase-
nentleerung und zur Reduktion von Harninkontinenz.

TRANSCUTANE
ELEKTROSTIMULATION DER
HARNBLASE (NICHT-INVASIVE
NEUROMODULATION)

Die transkutane, intermittierende Elektrostimula-
tion wird zur Behandlung von Harndrang-, Harnbelas-

tungs- und Stuhlinkontinenz eingesetzt. Unter Bertick-
sichtigung méglicher Kontra-indikationen ist die tiglich
(20 Minuten), von manchen Patienten auch selbststindig
und zu Hause durchfithrbare Therapie frei von Neben-
wirkungen. In Einzelfillen kann sie zur Reduktion oder
zum Verzicht von Medikamenten eingesetzt werden.

WEITERE UND OPERATIVE
THERAPIEN

Bei therapieresistenter Nykeurie oder nachtlicher
Polyurie (Nachweis: Miktionsprotokoll) kann der
Einsatz von Desmopressin (z. B. Nasenspray) indiziert
sein. Hierdurch wird die nichtdiche Urinproduktion
reduziert. Die Anwendung bedarf engmaschiger arz-
tlicher Kontrollen des Elekerolythaushaltes und dem
strikten Ausschluf? von Kontraindikationen.

Als invasive, neuromodulatorisch wirksame OP-
Methode kann die chronische Stimulation der Sakral-
wurzel $2/83 genannt werden. Durch einen gering
invasiven vorherigen, peripheren Nervenevaluations-Test
(PNE- Test) kann die Effekrivitit der Methode iiberpriift
werden. Andere operative Mafinahmen werden selten
cingesetzt, die Indikationsstellung und Durchfithrung
sollte in neuro-urologisch versierten Zentren erfolgen.

FAZIT FUR DIE PRAXIS

Die neuro-urologische Diagnostik von urolo-
gischen Beschwerden von Parkinson-Patienten
erfordert aufgrund der komplexen Ursachen eine
entsprechende instrumentelle Ausstattung und eine
gewisse Erfahrung in der Behandlung, insbesondere
wenn sich die Indikation fiir einen operativen Eingrift
ergibt. Neurologische Kliniken und Praxen sollten die
Zusammenarbeit mit entsprechenden neuro-urolo-
gischen Zentren und Praxen suchen, da ca. jeder dritte
Parkinson-Erkrankte unter urologischen Beschwerden,
2T mit erheblichem Leidensdruck leidet. Soll nicht
nur die Motorik, sondern die Lebensqualitic und die
soziale Teilhabe verbessert werden und Risiken, wie
zum Beispiel die nichtliche Sturzgefahr durch eine
erhohte Nykeurie, reduziert werden, so ergibe sich die
Erfordernis einer engen Zusammenarbeit zwischen
Neurologic und Urologie, bzw. Neuro-Urologie.
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ABSTRACT — Changes that occur in the renal parenchyma
on the background of vesicoureteral reflux (VUR), occupies
one of the first places among the various forms of pathology
of the urinary tract in children, leading to the obstructive
uropathy. To reduce the risk of reflux nephropathy may
need to start surgical treatment of VUR in the early stages.
At present methods of endoscopic correction of the

mouth of the ureter in VUR are a priority at the expense

of minimizing trauma, reduction of terms of deposits in
hospital and decrease the number of complications.

KEYWORDS — children, vesicoureteral reflux, endoscopic
correction of the mouth of the ureter, Vantris

Vesicoureteral reflux in children is one of the topi-
cal problems of pediatric urology. Detectability him,
cfficiency, conservative effective and operative treat-
ment still remain an important task for pediatricians,
nephrology, urology, pediatric surgeons. VUR is one of
the most frequent forms of disorders of urodynamics
and causes of chronic pyelonephritis in children. To
date the wrong interpretation of these diagnostic or
treatment led to late surgical intervention (1).

VUR is one of the most severe discases of the uri-
nary system. VUR very often progresses latent, which
can cause arose breath of pyelonephritis, resistant to
antibiotic therapy and often receiving chronic. How-
ever, the VUR may have a latent period without clini-
cal and laboratory signs of urinary tract infection. In
its initial stage of development of reflux-nephropathy
in VUR has the character of clinical picture, appear-

Pavel E. Permyakov, PhD
(Medicine), Department of
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Surgery

ing only symptoms of urinary tract infection. Early
detection of changes in the renal parenchyma may
define further tactics of treatment of patients with this
discase and prevent further development of secondary
wrinkling kidneys.

Children with this pathological condition after
liquidation reflux by surgical correction, i.c. after
climination of pathological effect on the kidney
parenchyma, in the next 6-8 months notice significant
improvement of its functions (2, 3). Selection of opri-
mal method of treatment of VUR in children acquires
a special urgency due to the high prevalence of this
discase, rapid progression of complications leading to
severe and irreversible morphofunctional changes of
the upper urinary tract.

Remain disputable questions of a choice of meth-
ods of treatment of VUR in children depending on the
degree of functional disorders in combination with
other pathological processes.

OBJECTIVE

Optimization of surgical treatment of VUR in
children with the use of endoscopic correction methods.

METHODS

the Main indications for carrying out endoscop-
ic-tion correction in VUR can be considered primary
VUR 3-5 degrees, flowing with impaired kidney
func-tion, the presence of reflux-nephropathy, acute
RAS disorders of urodynamics with exacerbations of
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secondary pyelonephritis in history. Also indications
for endoscopic intervention is VUR 1-2 degrees in the
absence of effects from the conservative therapy for 1
year with occasional outbreaks of secondary chronic
pyelonephritis. To reduce the efficacy of endoscopic
correction pour ureters may complete a doubling of
the upper urinary tract, as well as the recurrence of the
VUR after re the mouth of the ureter. Methods of en-
doscopic correction have different technical features,
so the results vary considerably. Efficiency of different
methods, according to various authors, is common
from 30% to 90%.

Currently, the most popular and proven methods
are STING, HIT, characterized by the insertion of the
needle relative to the mouth of the urine-source. In our
clinic is successfully used the method STING (Subure-
tral transurethral injection). For endoscopic correction
of the mouth of the ureter ac the VUR used cystoure-
throscopy company Storz barrel No. of 9,5-10 ch.
Now the surgeons used a huge range of products for
the correction of reflux. Himself drugs must meet the
following requirements: to be biologically compat-
ible with tissues of the organism and not to migrate to
succeeding in other tissues or organs, and to be safe.
Used implants are divided into two groups — unstable
(absorbable) and stable (non-absorbable). As implan-
tat we use the hydrogel synthetic origin, Vantris. Once
introduced 0,2-0,3 ml of the preparation to closing
the mouth of the ureter and create a bolus (Fig. 1, 2).

RESULTS

In the surgical Department of the Regional child's
clinical hospital of Astrakhan for the period from 2010
to 2013 was on treatment 72 children with VUR 2-5
degrees, of which the boys were 30, girls — 42 patients.
Age received surgical treatment of children ranged
from 1 to 17 years old. The distribution of VUR by
degrees was as follows: grade 2 — 20 (28%) children,
grade 3—4 — 40 (55%) children, 5 degree — 12 (17%)
patients. In 25 patients VUR was bilateral, 47 — sided.
The duration of the observation of the children ranged
from 6 months to 1 year. Control urological exami-
nation in these terms include obligatory holding of
ultrasound with Doppler and miccion cystography.
Analysis of the results of endoscopic correction of the
VUR showed that 68 (95,7%) cases with a positive
result endoscopic correction — reflux was not deter-
mined (Fig. 3, 4), in 2 (2,8%) cases decreased reflux to
1-2 degree, that was regarded as an improvement. A
relapse was detected in 1 observation (1,4%),which
required repeated endoscopic manipulation. Compli-
cations are not registered. Exacerbations secondary
chronic pyelonephritis not been identified. Assessment
of renal hemodynamics with the definition of the

Fig. 1. The mouth of the ureter prior to the introduction of the gel
VANTRIS

Fig. 2. The mouth of the ureter after the introduction of the gel VANTRIS

industry of water indexes pulsational (Pi) and resist-
ance (Ri) showed numbers not exceeding the norm: Pi
1,11+0,26, Ri 0,68+0,13. Depletion of intrarenal vascu-
lar figure as one of the signs of the secondary wrinkling
of the renal parenchyma was not observed.

CONCLUSIONS

Thus, the good results of endoscopic correction
of the mouth of the ureter at the VUR in children can
be obtained in case of strict observance of technology

of procedure of this method STING. The efficacy of
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Fig. 3. Miction cistogramma patient m., 2 years 11 months. Is an active Fig. 4. Miction cistogramma the same patient after 6 months after
2-way VUR IlI-V surgery. VUR is not defined

endoscopic correction depends on the degree of reflux
and primary treatment. The application of endoscopic
correction methods allows to achieve a positive result
of treatment of VUR in 95,7% of the cases, that allows
to consider them to be the method of choice for carry-
ing primary surgical treatment of this pathology.
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DEVIATIONS OF THE SEASONAL PREVALENCE OF BIRTHS
IN THE GENERAL POPULATION AND AT CHILDREN WITH AUTISM

A.P. Chuprikov, A.M. Vayserman, L.V. Mekhova,
E.S. Galchin

Shupyk National medical academy of postgraduate education,
Institute of gerontology of National academy of medical sciences
of Ukraine

Negative dynamics of births of Ukrainians is well-
known in the last decades. In comparison with the
60th the quantity of births in 2000s decreased more
than by 3 times. In the scientific and popular press
there are statements of experts specifying the popula-
tion, namely about the tendency to the extinction of
Ukrainians, impossibility of the return to 52 million
population which the country had on the independ-
ence threshold. The factors, capable to brake the birth
rate, first of all are social and psychological instability
in the country, the population impoverishment with
a significant amount of the educated people under-
standably secking to limit themselves to the birth of 1
or 2 children. And the last thing is not enough for the
simple reproduction of the population.

The seasonal prevalence of births in 60-70s the
Soviet Union as a whole and in Ukraine was rather
monotonous: a sharp increase in January and a gradual
essential decrease till December were noted. Always
it was explained by spring shifts of the hormonal
background of the population and the related success
of conceptions in April and the next months i.c. these

LABORATORY
ESSENCE

OF ADAPTIVE
CHANGES
ERYSIPELAS
ON THE FACE

phenomena relating to one of the signs of the natural
selection are possible to refer to a certain confidence to
the indicators of the population biological stability.

In this work the mathematical approaches were
used in the laboratory of epigenctics (under the direc-
tion of A. M. Vayserman) of Institute of gerontology
(Kiev). The distribution on the months of births
0f 32027318 people who were born in Ukraine for
1960-2009 was studied. The birth rate frequencies in
cach of ten-year cohorts were counted by means of a
standard method of pseudo-cohorts designing. For
every month of the birth the ratio of the observed
frequencies of the birth rate to the expected ones was
calculated. In the last two decades some shift was found
in the optimum of births (according to the optimum of
conceptions) for 6 months. In particular, the birth rate
increase was displaced towards the summer-autumnal
months i.c. one more sign of a dangerous tendency in
the development of this population was found.

The obtained data were used when studying the
birth rate of 658 mentally ill children. In particular,
within a year the monthly analysis of the birth rate of
children with the deviations in the mentality develop-
ment (children’s autism) also showed an existence of
the optimum and passimum(the lowest level) of the
births which are authentically different on the terms
of manifestations from the seasonal fluctuations in the
general population. However, it was not confirmed in
relation to the children with the organic affection of
the brain and cognitive disorders.

E.G. Fokina

Central Scientific Research Institute of Epidemiology,
Moscow, Russia

KEYWORDS — biochemical passport, erysipelas, total
protein, albumin, urea, creatinine, glucose, cholesterol,
B-hemolytic streptococcus, thermogenesis, gluconeogenesis,
dynamic enzymes performance, erythrocyte aggregation,
protamine sulfate, lanthanum chloride, ADP, Willebrand
factor, biochemical point of recovery, laboratory paradox
erysipelas.

OBJECTIVE

Establish the nature of the metabolic (biochemi-
cal and hemocoagulation) changes in primary ery-
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sipelas on the face from the standpoint of adaptation
mechanisms.

METHODS

The study included 23 patients (15 women and
8 men) aged 31 to 78 years with a diagnosis of "ery-
sipelas, with localization on the face, 2 severity. In
91% of cases of new-onset erysipelas. Patients were
treated at the Infectious Diseases Hospital N2 2 in
Moscow. Average hospital stay was 4+1.6 days. The
study of biochemical substrates and enzymes in the
blood, electrophoresis of serum proteins, the study of
aggregation activity of erythrocytes and platelets, the
study state plasma hemostasis (coagulation, fibrinogen
level, antithrombin III, D-dimer) and von Willebrand
factor were performed on admission at the beginning
of the disease (1-3), the dynamics (4-6, 7-9) and in
the recovery period (10-12) days of illness.

CONCLUSION

Hemorrhagic disorders in erysipelas faces correspond
to the vasculitis-purple type of bleeding with laboratory
evidence of DIC: disorders in erythrocyte link of hemos-

tasis and damaging of the endothelium of blood vesscls.

Pathogenicity factors f-hemolytic streptococcus group

A (neuraminidase) can destroy the red blood cell mem-
brane and start the process of disseminated intravascular
coagulation (DIC). Laboratory paradox erysipelas — the
discrepancy between high infectious fever and weak ther-
mogenesis. Inhibition of mechanisms of thermogenesis
(low AST in carly disease) — a phenomenon erysipelas.
Special factor of pathogenicity 3-hemolytic streptococ-
cus — the enzyme NAD-aza — causes total inhibition of
bioenergy processes. On the background of high tem-
perature is observed the low activity transaminases (AST,
AIT) and enzymes of the cell membrane (alkaline phos-
phatase, CPK). Biochemical blood detoxicating barrier
depressed. This is offset by increasing the load on the other
detoxication mechanisms — red blood cells and albumin.
We studied more than 50 different indicators of erysipelas.
The simplest and most sensitive indicator of inflammation
control was and remains the C-reactive protein.

When compared erysipelas on the face and the
legs, we made sure that changes in the hemostasis sys-
tem and in the biochemical indices in erysipelas on the
face expressed less than on the legs. Laboratory starting
point of the recovery (growth of ALT 3 times, growth
of the transferrin 5 times) is the seventh day of illness.

EXTRAKTIONSUNTERSUCHUNG VON EINIGEN ANTIPSYCHOTISCHEN
ARZNAISTOFFEN UND SCHLAFMITTELN

V.A. Kartashov, L.G. Sidelnikova, G.P. Chepurnaya,
L.V. Chernova

Staatliche Technologische Universitdt Maikop, Medizinische
Hochschule, Abteilung fiir Pharmazie, Maikop, Russland

Atypische Neuroleptika (Risperidon, Ziprasidon)
werden hiufig fiir die Behandlung von psychischen
Erkrankungen verwendet, und sic sind die modernen
Schlafmittel von dritten Generation (Zolpidem,
Zaleplon), die fiir Schlaflosigkeit verwendet werden
aber haben Toxizitit. Es gibt schon geschriebene Fille
cinschlieSlich Todesfille von Vergiftung durch die
genannten Arzneimittel. Die Ergebnisse der chemisch-
toxikologischen Analysen sind von grofer Bedeutung
fir den Nachweis einer Vergiftung. Aber die Verfahren
zur Bestimmung dieser toxischen Substanzen in biolo-
gischen Medien sind nicht ganz geniigend untersucht.

Wir haben Versuche zur Extraktion von Risperi-
don, Ziprasidon, Zolpidem und Zaleplon aus wissrigen

Losungen durchgefiihre. Diese Ergebnisse sind fir die
Extraktion und Reinigung dieser Substanzen bei der Un-
tersuchung von biologischen Objekten genutze werden.
Unter den organischen Losungsmitteln, die tibli-
cherweise in chemisch-toxikologischen Praxis verwen-
det werden, um toxische Hauptsubstanzen zu extrah-
ieren, untersuchen wir Chloroform, Diethylether und
n-Hexan. Um den pH-Wert der Losungauszuwihlen,
in der Testsubstanzen in den maximalen und mini-
malen Mengen extrahiert sind, berechneten wir den
Anteil von ionisierten (molekularen) und ionisierter
(protonierter) Form der Substanzen bei verschiedenen
pH-Werten unter Verwendung der Formel:

o=1/10PK-pPH 4],

wobei o — der Anteil der nicht-ionisierten Form von
Stoffen ist, pKa— Ionisationskonstanten von Risperi-
don, Ziprasidon, Zolpidem und Zaleplon sind.

Dic obengenannten Berechnungen zeigen, dafl
die Substanzen bei pH 9,0-10,0 hauptsichlich in



molckularer Form durchgefiihre sind und sie kon-
nenauf die maximale Menge extrahiert werden. Als
Ergebnis der Berechnung der ionisierten Form (1 - o)
wird festgestellt, dass bei pH 2,0 Testsubstanzen fast
vollstindig ionisiert sind, und der Grad der Extraktion
muss minimal sein. Deshalb fiir unsere Experimente
wihlten wir den pH-Wert von 2,0 und 9,0.
Extraktionsuntersuchungen von Risperidon,
Ziprasidon, Zolpidem und Zaleplon aus wissrigen
Losungen bei diesen pH-Werten werden unter Ver-
wendung von Chloroform, Diethylether und n-Hexan
durchgefiihre. Isolierten Substanzen nach der Ent-
fernung von Extraktionslosungen werden in Ethanol
gelost und die resultierenden Losungen werden im
Bereich von 200-400 nm spekerophotometriert. Es
wurden die optische Dichte bei dem Absorptions-
maximum bei Lichtwellenlingen von 272, 315, 243
und 231 nm bei der Untersuchung von Risperidon,
Ziprasidon, Zolpidem und Zaleplon entsprechend
vermessen. Die Standarten der Testverbindungen
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wurden fiir die Berechnung des Gewichtsanteils der
extrahierten Substanzen verwendet. Als ein Ergebnis
von Experimenten wurde bestitigt, das saus den sauren
Lésungen (pH 2,0) der Stoff nicht unter Verwendung
Diethylether und n-Hexan extrahiert wird. Wobei die
neutralen und sauren Verunreinigungen kénnten unter
Verwendung erwihnten Losungsmittel extrahiert und
entfernt werden. Diese Chloroform-Extraktion aus
dem alkalischen Medium (pH 9,0) wurde die hochste
Ausbeute der Substanzen beobachter und die Daten
fir Risperidon, Ziprasidon, Zolpidem und Zaleplon
wurden 85,0 + 2,46%, 97,45 + 2,33%, 73,60 + 1,45%
und 95 93 + 0,28% entsprechend festgestellt.

Wir kénnen somit behaupten, dass die erhaltenen
Angaben kénnen in der chemisch-toxikologischen
Analyse zur Reinigungsextraktion von biologischen
und anderen Flussigkeiten durch Diethylether oder
n-Hexan bei pH 2,0 und Gewinnung von Risperidon,
Ziprasidon, Zopiclon und Zolpidem durch Chloro-
form bei pH 9,0 verwendet werden.

BEWEGUNGSREGULATION BEI GESUNDEN
UND IHRE STORUNGEN BEIM PARKINSON

Priv. Doz. Dr. med. Alexei Korchounov

0A Neurologische Klinik Kevelaer Ltd, Kevelaer

Drei Teile des Gehirns sind fir die Entstehung
ciner Bewegung wichtig.

Eine willkiirliche Bewegung ist immer zielgerich-
tet. Das Errechen eines Ziels ist immer die Motivation
zu einer Bewegung. Die Motivation entsteht in der
vorderen Grofthirnrinde. Die Motivation bedeutet die
Identifikation des Ziels und Planung der notwendigen
Bewegungen um das Ziel zu erreichen. Z.B. hier stehe
ein Glas mit Wasser. Ich habe Durst und méchte etwas
trinken. Die vordere GrofShirnrinde identifiziert den
Glas Wasser als ein Objeke mit welchem ich mein
Durst stillen kann und entwickelt dann ein Plan wie
ich nach dem Glas greife.

Der zweite Teil ist das Striatum oder Hirnbasisk-
ern. Hirnbasiskern besteht aus Gruppen von Nerven-
zellen. In den einzelnen Zellengruppen sind einzelne
Bewegungen des menschlichen Kérpers genetisch ab-
gespeichert: In einer Zellengruppe die Handbewegun-
gen, in der anderen Zellengruppe die Kaubewegungen,
in der dritten Zellengruppe die Beinbewegungen und

so weiter. Wenn eine Zellengruppe aktiviert wird,
entsendet sie ein Befehl zu den zustindigen Muskeln
und die Muskeln fithren dann eine entsprechende
Bewegung aus: eine Handbewegung, Kaubewe-
gung oder Beinbewegung. Somit ist die Aufgabe des
Hirnbasiskerns, die Bewegungen abzuspeichern und
bei Aktivierung der Bewegungsbefehl an den Muskel
weiterzuleiten.

Der dritte Teil verbindet die vordere Hirnrinde
mit dem Hirnbasiskern. Dieser Teil heifdt die Schwarze
Substanz. Die Schwarze Substanz steuert den Hirn-
basiskern fiir die optimale Ausfithrung der Bewegung,
Diese Steuerung erfolgt mit einem Botenstoff Namens
Dopamin. Das Dopamin wird von der Schwarzen
Substanz freigesetzt und erreicht die Hirnbasiskerne,
wo er steuern soll. Das Dopamin hat zwei Spielarten
fir die Steuerung der Hirnbasiskerne. Der Spiclart
der Steuerung ist davon abhiingig, wie viel Dopamin
von der Schwarzen Substanz freigesetzt wird: viel
(mikromolare Menge) oder wenig (nanomolare
Menge). Die erste Spielart ist die Steuerung mit wenig
Dopamin. Diese Art der Steuerung erfolgt in Ruhe,
also dann, wenn kein Bewegungsbefehl existiert. Wenn
die Schwarze Substanz nur wenig Dopamin freisetzt,
serzt es sich an den Andockstellen Namens D1 ab.
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Die Interaktion mit der Andockstellen D1 fithre zur

Senkung des Muskeltonus — also zur Entspannung der

Muskulatur. Der niedrige Tonus hat zwei wichtigen

Funktionen: er spart Energie und bereitet den Muskel

fir das Erreichen einer optimalen Kontrakeion.
Die zweite Spiclart ist die Steuerung mit viel
Dopamin. Die Steuerung mit viel Dopamin erfolgt
dann wenn aus der vorderen Hirnrinde ein Bewe-
gungsbefehl kommt. Dabei wird aus der Schwarzen

Substanz viel Dopamin frcigcsctzt. Wenn Dopamin in

groffen Mengen freigesetzt wird, setzt es sich an den

Andockstellen Namens D2 ab. Durch die Interaktion

mit den Andockstellen D2 werden die Hirnbasisk-
erne angeregt. Sie leiten den Bewegungsbefehl an die

entsprechenden Muskeln weiter. Die Muskeln spannen

an und fithren die gewiinschte Bewegung aus.

So funktioniert die normale Bewegung. Das
Parkinson-Syndrom ist cine Bewegungsstorung. Wie
verindert sich dieses Schema beim Parkinson-Syn-

drom? Beim Parkinson-Syndrom stirbt die Schwarze
Substanz langsam ab. Folgend steht weniger Dopamin

zur Verfigung. Wenn in Ruhe wenig Dopamin zur
Verfiigung steht, dann kann der Muskeltonus niche

effekeiv gesenkt werden. Es kommt zu Muskelverspan-

nung. Dariiber klagen die Parkinson Patienten auch
hiufig. Medizinisch heifét diese Muskelverspannung
»Rigor”,

Eine Folge der Muskelverspannung ist das Zit-
tern. Jeder kann das bei sich priifen: die Muskeln
lange anspannen und merken, dass die Muskeln
irgendwann zu zittern beginnen. Wenn cin gesunder
Mensch sich dann entspannt, hort das Zittern sofort
auf. Ein Parkinson Patient kann seine Muskeln aber
nicht komplett entspannen, deswegen zittert er im-

mer weiter. Wie kommt es zum Zittern: Die Muskeln
werden nicht nur aus dem Gehirn, sondern auch aus
dem Ruckenmark gesteuert. Bei einer langen Muske-
lanspannung schaltet die Entspannung iiber den
Riickenmark ein um die Uberforderung des Muskels
vorzubeugen. Dies bewirke eine kurzfristige Entspan-
nung des Muskels. Aber das Entspannungssignal aus
dem Gehirn fehle. Deswegen spannt sich der Muskel
wieder an. Und so geht der Kreislauf wieder von vorne
los. Die stindige Spannung und Entspannung sicht
von auflen wie das Zittern aus. Das Zittern nennt sich
medizinisch ,Tremor”. Das ist das zweite typische
Zeichen des Parkinson-Syndroms.

Und was passiert, wenn bei einem Bewegungs-
befehl auch weniger Dopamin zur Verfiigung stehte?
Dann ist die Ubertragung von der Schwarzen Substanz
an die Hirnbasiskerne schwach. Entsprechend ist die
Weiterleitung des Bewegungsbefehls an die Muskeln
auch schwach. Die Muskeln spannen nur langsam an.
Deswegen kommt zu einer verzogerten Freisetzung der
Bewegungen. Daher kommen die typischen Erschei-
nungen des Parkinson Syndroms wie monotone, leise
Sprache oder schlurfender Gang oder Schwierigkeit
bei der Feinmotorik, z.B. beim Essen mit Messer und
Gabel und Offnen und SchlieBen der Knépfe. Alle
Anzeichen der verlangsamten Bewegungen werden
,Bradykinese“ genannt. Das ist das dritte typische
Symptom des Parkinson-Syndroms.

Wie wird das Parkinson Syndrom diagnostiziert?

1. Untersuchung

2. DAT-Scan. Dabei wird die verminderte Dopa-
minversorgung der Hirnbasiskerne festgestellt.

3. Medikamenten-Test

THE NANOSTRUCTURED MEDICINES IN THE FORM OF GEL
AND CREAM INCLUDING THE PEROXIDASE OF THE BLACK RADISH

A.N. Serkova, N.V. Glazova
Saint-Petersburg State Chemical Pharmaceutical Academy,

St. Petersburg, Russia
Anastasia.Serkova@pharminnotech.com, nvglazoval3@mail.ru

THE WORK PURPOSE — creation of ready forms

(gel, cream) on the basis of the nanostructures includ-

ing the purified concentrate of peroxidase, an antibi-
otic gentamycin and nanocarriers.

For carrying out experiments used peroxidase of
the black radish, gentamycin, nanocarriers (cyclo-
dextrins of production Xian Hong Chang Pharma-
ceuticals Co., Led., in particular B—cyclodextrins),
excipients for creation of a ready form (sodium
alginate, methylisothiasolinone, acrylates copolymer,
olive oil).

In work applied a method of Lowry protein assay,
amethod of determination of enzyme activity of the
peroxidase on pyrogallol, quantitative definition of
gentamycin sulfate on a ninhydrin method, the gel



fileration chromatography analysis (used sephadex
“Sigma” of the G-50-150 brand), a diffusion method in
an agar for determination of antibacterial activity.

At creation of the nanostructured medicines it
is necessary to consider influence of high-molecular
and low-molecular components on activity of per-
oxidase. The optimum compositions of gel and
cream including nanostructure (peroxidase, B—cy-
clodextrins and gentamycin) and excipients were
developed. It is known that from stressful influences
the vegetable organism is protected high-molecular
(enzymes antioxidants, in particular peroxidase) and
low-molecular antioxidants. Enzymes antioxidants
climinate active forms of oxygen in a cage: peroxidase
catalyzes reaction of restoration of hydrogen peroxide
to water, neutralizing this oxidizer. Gentamycin treats
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aminoglycoside antibiotics of a broad spectrum of
activity. In a complex with peroxidase gentamycin
promotes increase in activity of enzyme and expansion
of its range of action. The received gel and cream have
antioxidant and antibacterial effect. Results of experi-
ments on a comparative assessment of safety of activity
of enzyme of peroxidase in solution and in the received
samples of gel and cream showed that at introduction
of nanostructure to composition of gel and cream dur-
ing the term of supervision of peroxydase don't change
the activity.

CoNcLusIoN: developed optimum composi-
tions of the nanostructured medicines, received trial
samples. Carrying out preclinical researches is planned.
The received samples are advanced for creation of new
ready dosage forms.
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It was with great sadness that we learned of the
sudden death of Dr. Wolfgang Fischer in the last days
of August 2014. Dr. Wolfgang Fischer was a well-
known German neurologist and a friend and colleague
who contributed a lot to development of our journal
and the conference “Euromedica-Hannover”

Doctor Fischer worked as a Deputy Director and
Chief of the Division at the neurological rehabilitation
clinic Beelitz-Heilstitten, where he was highly appreci-
ated for his professionalism and personality by patients
and colleagues. Beside his work as neurologist, Dr.
Fischer was actively involved in scientific and educa-
tional activities and was a prominent speaker at various
medical conferences.

From 2010 he was a constant medical advisor and
co-organizer of our medical conference “Euromedica -
Hannover” where he conducted a state-of-art neuro-
logical section with participation of leading neurolo-
gists and other specialists.

Dr. Fischer was also the Vice-Director of the Edito-
rial Board of the journal “Archiv Euromedica”. Due to his
cfforts, a great number of outstanding medical researchers
contributed their articles to our journal.

Wolfgang Fischer was a man who saved lives and
health of the patients not only in Germany but also in oth-
er countries. He did his best helping patients to overcome
their serious illnesses and their social problems as well.

Being an extraordinary doctor and personality
Wolfgang Fischer managed not only to keep friends of
his youth; all his life he was able to make new friends that
loved and respected him. He was remarkable for his opti-
mism, kindness and generosity. Until his last days, he was
vividly interested in a wide range of topics and had lots of
professional plans and ideas.

We are expressing our condolences to Dr. Fischer’s
wife, his large and wonderful family. He will be very much
missed by all that used to know him as the doctor, scientist

and friend.
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Bewegungsstorungen

Indikationen

Zustand nach Schidel-Hirn-Trauma, Hirninfarkt oder intrakranieller Blutung, Operation
von Hirntumor, Nervenverletzung, entziindliche Hirn- oder Riickenmarkerkrankung,
Querschnittldhmung, Parkinson, Dystonie, hypoxische Hirnschadigung, chronisches
Guillain-Barré-Syndrom/Polyneuritis/Polyneuropathie, Multiple Sklerose, Epilepsie,
degenerative Hirn- und Riickenmarkerkrankung mit akuten Verdanderungen

Therapieangebote
Physio-, Ergo-, Musik-, Sport-, Hippo-, Physikalische Therapie, Logopédie, Psychologie/
Neuropsychologie, Redression, Snoezelen, Diétetik, Seelsorge, Bewegungsbad, Sozialdienst B

faes

Ambulanzen
Erméchtigungsambulanz fiir klinische Neurophysiologie, Institutsambulanz (Physikalische
Therapie), Spezialsprechstunden Botulinumtoxin und Parkinson

Unterbringung

Die Kliniken befinden sich in modern rekonstruierten, historischen Gebduden eines einzig-
artig architektonischen Ensembles von Gebdude- und Landschaftsarchitektur. Helle und
freundliche, durchgehend barrierefreie Zimmer sowie ein aufmerksames, fachlich hoch-
kompetentes Team von Arzten, Pflegekriften, Therapeuten, Service- und Verwaltungs-
mitarbeitern sorgen fiir [hren angenehmen Aufenthalt. Unser Personal spricht englisch
und teilweise russisch; internationale Géste sind also willkommen.

Lage

Beelitz-Heilstétten liegt in unmittelbarer Nahe zu Potsdam und im Nahverkehrsbereich
Berlin. Mit stiindlicher Zuganbindung ist das Stadtzentrum Berlins in 45 Minuten erreicht.
Die Mittelmark mit Wald- und Seenreichtum hat einen hohen Erholungs- und Freizeitwert
und zeichnet sich durch Ruhe und naturbelassene Landschaften aus. Eigener Regional-
verkehrsbahnhof und eigene Ausfahrt an der BAB 9 direkt vor dem Berliner Ring sorgen
fiir eine hervorragende Verkehrsanbindung. Die internationalen Flughifen Berlin-Tegel
und Berlin-Schonefeld sind in kiirzester Zeit erreichbar.

Kontakt
Kliniken Beelitz GmbH, Paracelsusring 6 a, 14547 Beelitz-Heilstitten
Telefon: (033204) 200, E-Mail: info@kliniken-beelitz.de, Internet: www.kliniken-beelitz.de
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) (/] Institut fur systemische
BioKorrektur

Die individuelle systemische BioKorrektur

Eine begleitende Behandlung des metabolischen Syndroms speziell des : f
Diabetes mellitus Typ Il durch moderate korperliche Belastung unter erhohter ‘
Sauerstoffkonzentration in der Umgebungsluft.
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Fragen Sie uns! Besuchen Sie uns!

ICP HealthCare GmbH Ansprechpartner: Frau Sabine Buchwitz
Robert-Rossle-Strasse 10, Tel.: +49 (0)30-94893174
Haus D79 Fax.: +49(0)30-94893167

D-13125 Berlin E-Mail: s.buchwitz@icp-healthcare.de
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Innovative Forschung aus Berlin-Buch

Die ICP HealthCare GmbH entwickelt Diatetische Lebensmittel der Serie

nanovit

fur besondere medizinische Zwecke.

Die besonderen medizinischen Zwecke bestehen in der adjuvanten Behandlung von:
* Metabolischem Syndrom, speziell Diabetes mellitus Typ Il
» Erhohter Infektanfalligkeit
» Schuppenflechte und Neurodermitis
» Vitalitatsverlust im Alter
» Alters-und krankheitsbedingter Muskelschwund
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Fir die funf links abgebildeten Produkte werden die erstaunlichen enzymartigen Eigenschaften
des pulverisierten Naturstoffs Zeoactiv genutzt.

Zeoaktiv kann:

* Krankheitserreger so zerlegen, dass sie vom Immunsystem des Koérpers besser abge-
wehrt werden,

» den Stoffwechsel von Diabetikern entlasten, indem es Glukose in Fruktose umwandelt,

« freie Radikale entscharfen und Schadstoffe aus dem Korper ausleiten,

 und dartiber hinaus noch einiges mehr.

Fragen Sie uns! Besuchen Sie uns!

ICP HealthCare GmbH Ansprechpartner: Frau Sabine Buchwitz
Robert-Rossle-Strasse 10, Tel.: +49 (0)30-94893174
Haus D79 Fax.: +49 (0)30-94893167

D-13125 Berlin E-Mail: s.buchwitz@icp-healthcare.de
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Medizinische Hochschule
Hannover
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FALLINGBOSTEL Fachklinik fiir Rehabilitation

Durch unsere Partnerschaft mit der Medizinischen Hochschule
(MHH) kénnen wir allen Patienten eine effiziente Behandlung auf
héchsten Niveau in fast allen Fachgebieten anbieten. Wir
Uberprifen gemeinsam mit der MHH die Behandlungs-
moglichkeiten und flihren die notwendigen Voruntersuchungen
durch. Zur Operationen werden die Patienten in der MHH stationar
aufgenommen und sobald wie moéglich wieder zurtlick in die Klinik
Fallingbostel verlegt.

Die Klinik Fallingbostel ist ein Zentrum flr spezialisierte
Rehabilitation aller Herz- und GefaBkrankheiten, der post-
operativen Nachsorge mit Wundbehandlung und der Rehabilitation
chronischer Krankheiten z.B. durch orthopddische oder
neurologische Krankheiten.

Die Rehabilitationsbehandlung wird aus einem breiten, modernen
Angebot von anerkannten Therapieverfahren individuell auf die
Bedurfnisse und Fahigkeiten des einzelnen Patienten abgestimmt.
Alle Patienten erhalten taglich 5-6 Behandlungen, jeweils 20-30
Minuten. Der Sonntag steht den Patienten zur freien Verfligung.

Die Patienten werden vom Flughafen oder vom Hauptbahnhof
(Hannover, Hamburg oder Bremen) direkt abgeholt. Wir haben
englisch und russisch sprechende Arzte und Fachpersonal und
bieten eine rund-um-die-Uhr Versorgung d.h. auch nachts und am
Wochenende.

Unterbringung

In unserem barrierefreien Haus wohnen die Patienten in hellen und
freundlich eingerichteten Zimmern. Es kann zwischen unter-
schiedlich groBen Einzelzimmern bis zum 4-Raum-Appartment mit
Balkon, Dusche, WC, Safe, Telefon, russisches Fernsehen und
Internetanschluss gewahlt werden.

Selbstverstandlich kdnnen Angehdérige und Betreuer den Patienten
begleiten und auch auf Wunsch im Zimmer oder Appartment des
Patienten wohnen oder ein extra Zimmer in der Nahe erhalten.

Unsere Klinik befindet sich am Rande der Kleinstadt Bad
Fallingbostel in Norddeutschland (zwischen Hamburg, Hannover
und Bremen) und liegt am Rande des Kurparks mit kurzen Wegen
zum Ortszentrum. Der Ort ist sicher und ruhig und es gibt
ausreichend Geschéfte flr den taglichen Bedarf.

Weitere Informationen Uber uns und unsere Mdglichkeiten
kdnnen Uber unser Aufnahmebiro unter 05162/44-605 erfragt
werden. Gerne schicken wir auch Informationsmaterial zu. Auch
im Internet unter www.klinik-fallingbostel.de wiirden wir uns Uber
einen Besuch freuen.

Kolkweg 1
D-29683 Bad Fallingbostel

Aufnahme

Tel.: +49 5162 44-605
Fax.: +49 5162 44-400

www.klinik-fallingbostel.de
international@klinik-fallingbostel.de
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