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SHORT COMMUNICATION

Effect of the Water Extract of Galega officinalis
L. on Human Platelet Aggregation in vitro

Atanas Todorov Atanasov

Department of Biophysics, Medical Institute, 11 Armeiska Str., 6000 Stara Zagora, Bulgaria

Galega officinalis L. is a traditional medicinal plant from Bulgaria. It was found that the aqueous extract of
Herba Galegae suppressed platelet aggregation in vitro induced by adenosine diphosphate, epinephrine,
thrombin and collagen. The compounds with antiaggregating action have not as yet been isolated from Galega

officinalis.
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INTRODUCTION

The effect of various natural, synthetic and pharmaceu-
tical compounds on platelet aggregation is of interest in
the search for new medicinal substances and prep-
arations (Mashkovski, 1988).

Galega officinalis is a plant used in traditional medi-
cine for treatment of diabetes mellitus. Biologically
active alkaloids, exhibiting a hypoglycaemic effect,
were isolated from Herba Galegae (Hoppe, 1975;
Petkov, 1982). There are data (Petkov, 1982) indicating
that the plant extract has an anticoagulation effect. In
connection with this, we studied the effect of water,
ethanol and chloroform extracts of Herba Galegae on
platelet aggregation in vitro. It was found that only the
aqueous extract suppressed platelet aggregation.

MATERIAL AND METHODS

Plant material. The aerial parts of Galega officinalis at
flowering stage were collected between May and
August 1992 in different parts of Thrace, Bulgaria. The
plant was verified by the Department of Botany,
Faculty of Pharmacy (University of Sofia, Bulgaria).

Extraction. Aqueous extracts were obtained by macer-
ation of 2g dry matter in 20 mL distilled water for
20-24h at 18°-20°C. The fresh extract was filtered
twice and the effect on platelet aggregation studied
immediately.

Isolation of human platelets. Blood was taken from volun-
teers who had received no medication for 15 days prior
to blood collection. Blood was collected in disposable
syringes at a ratio of 1 part 3.8% trisodium citrate and 9
parts venous blood (Zucker, 1989). Platelet-rich
plasma (PRP) was prepared by centrifugation (180x g
for 10 min) and diluted to 300 x 10° platelets per mL
with autologous platelet-poor plasma (1800x g for
15 min).
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Platelet aggregation. Aggregation was studied with a
spectrophotometer set to operate at wavelength 600 nm
and the results were recorded on an electronic recorder
[XY-Recorder en dim 620. 02, VEB, Germany] (Born,
1962).

Reagents. Adenosine 5'-diphosphate (ADP) at a con-
centration of 1x 10™*M from Reanal (Hungary); epi-
nephrine (1x10™*M) and collagen (2mg/mL) from
Sigma Chemical Ltd (USA); human thrombin (8 units/
mL) from the Research Institute of Haematology and
Blood Transfusion (Sofia, Bulgaria) were used as
aggregating agents.

Drugs. Sodium salicylate (C;HsNaO;) at a concentra-
tion of 40 mg/mL in physiological saline, pH 7.4; vera-
pamil (2.5 mg/mL); heparin (15 U/mL); dipyridamole
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Figure 1. In vitro effect of 20 uL (x)} and 40 pL (’) aqueous
extracts of Herba Galegae, containing 22.5 + 2.6 mg/mL average
dry matter and of a 20 kL aqueous solution of 40 mg/mL sodium
salicylate (@) as a basis for comparison of platelet aggregation
of 400 uL platelet-rich plasma by adenosine diphosphate. For
control {@) the aggregation of 400 uL PRP was used, after the
addition of 20 uL ADP (1x10 3®M). Values are means of *
maximum standard errors for 10 independent experiments.
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An Effect of Galega officinalis L. Extract
on Platelet Aggregation in Rats

Atanas T. Atanasov

ABSTRACT. The effect of aqueous extracts of Galega officinalis L.
on platelet aggregation was studied by examining the blood from
rats given an intravenous application of extract in the caudal vein.
Treatment of test animals with extract at a ratio of 1 part extract (25.1 %
3.8 mg/ml dry substance) per 40 parts blood, suppressed platelet
aggregation as compared with untreated controls. Suppression of ag-
gregation was lost by 3 h after injection of extract. The components
with antiaggregating activity have not identified. [Article copies avail-
able from The Haworth Document Delivery Service: 1-800-342-9678.]

KEYWORDS. Anticoagulation, herba galegae, medicinal plant.

INTRODUCTION

Experimental studies of plant extracts on platelet aggregation are rele-
vant in any search for new substances that may be used in the treatment of
patients with disturbed homeostasis. Galega officinalis L. is a plant used
with a traditional medicine system of Bulgaria (6) and India (5) in treat-
ment of diabetes mellitus because the extract has hypoglycemic effects.
Evidence also exists indicating the extract has anticoagulating activity (6).
Recent experimental results (1) have suggested aqueous extracts of this
plant suppress in vitro platelet aggregation induced by aggregating agents
such as adenosine diphosphate, epinephrine, thrombin, and collagen.

In this study, platelet aggregation in plasma from rats treated in vivo
with aqueous extracts of the Galega officinalis L. was investigated.

Atanas T. Atanasov is affiliated with the Department of Biophysics, Medical
University, 11 Armeiska Str., Stara Zagora, 6000 Bulgaria.
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EFFECT OF LOCAL COOLING ON SKIN TEMPERATURE
RESTORATION TIME FOR FINGERS OF THE UPPER
EXTREMITIES

ATANAS T. ATANASOV'* and BORISLAV D. DIMITROV’

'Department of Biophysics, Faculty of Medicine, Thracian University, 11 Armeiska str., Stara
Zagora, 6000, Bulgaria and Department of Social Medicine. Faculty of Medicine, Higher Medicul
[nstitute, 15A V. Aprilov blvd., Plovdiv, 4002, Bulgaria

(Received 31 August 1996; accepred 21 June 1997)

Abstract —Finger skin temperature (T,) changes after cold immersion were studied in 114 clinically healthy
persons (60 men and 54 women) aged 18 to 70 from Stara Zagora (42 28N, — 1h42’E, altitude of 220 m).
Bulgaria. The aim of this study was to measure T, changes and unalyze temporal dynamics for restoration
of the initial T, of fingers after cooling. We applied cooling on the 3rd and 4th fingers of both hands of
15 persons (8 men and 7 women) for 2.5 min within a temperature range from 2 C to 14 C inclusive.
A cold-induced vasodilatation response in the waler temperature runge 2-8 C was hypothesized while we
were not completely sure of the type of reactions after cooling in the range 10-14 C. The reactions to
2 8 C were vasodilatatory and similar to those reported by other investigators (Wenger et al.,
1975; Zanzov, 1985) using the classical method. When the old cold-induced vasodilatation (CIVD) test
was modified to 2.5 min of finger cooling in water at 4 C (CI test—a cold-induced rest), the maximum
time needed for restoration of initial T, of both 3rd and 4th fingers of both hands of all 114 persons was
found to be 8.5 min and the meun time was between 56 min. The new CI test at 4 C causes neither harm
nor unbearable pain and might be used in monitoring the impact of environmental temperature changes
on normal subjects for purposes of applied and/or occupational physiology as well as in clinical practice.
¢ 1997 Elsevier Science Lid. All rights reserved.
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Bulgaria

INTRODUCTION

Variability in the effects of ambient temperature
changes upon the human body may be indicative of
the extent of its acclimatization to thermal stresses, or
of some pathological condition. The changes in skin
temperature (7)) and, by implication, changes in
hand blood flow, occurring in response to local
cooling have been used as indicators of cold
acclimatization (Budd, 1964; Naidu and Sachdeva,
1993). In one such procedure, the so called
‘cold-induced vasodilatation test’, the hands are
immersed for 5 min in a bath of water at 12 C. The
time it takes after removal from the bath for hand 7,
to return to its pre-immersion value is then recorded.
The T, is measured al intervals of 3 min at the level

*To whom correspondence should be addressed. Fax:
+ 359 42 47000.
This work was initiated in 1993 when Dr Dimitrov was with
the Department of Environmental Biology ut the
University of Manchester, Manchester, U.K.
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of roruli tactiles of fingers (Wenger er al., 1975;
Zanzov, 1985). The normal recovery time is 10 to
20 min, but when there is impairment to the blood
circulation, the time may be 30 to 50 min or even
longer. The variability of the normal recovery time
limits the reliability of the test since there are
incidental fluctuations in 7, during long recovery
periods which make small changes in the blood
supply to the palms and fingers more difficult to
detect. Another technique was used by Naidu and
Sachdeva (1993) to study the occurrence of
cold-acclimatization in members of an Antarctic
expedition. A hand was immersed up to the wrist in
water of 0 C for 2 min and the 7} recorded within
30 s after its removal. Since this test was almost
certainly painful, and recovery was measured over
such a short period, the validity of the test may be
doubted. Also, no study by now has attempted,
especially in Bulgarians, to give detailed description
of temporal dynamics of cold-induced T changes.
The objective of the study reported here was to find
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Inhibiting and disaggregating effect of gel-filtered Galega
officinalis L. herbal extract on platelet aggregation
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Abstract

The in vitro inhibiting and disaggregating effect on platelet aggregation of a gel-fractionated herbal extract from
Gulega officinalis L. is examined. The obtained Sephadex G-25 filtered fraction was 35 36 times more active than the
crude extract. The threshold concentration at which this fraction inhibits platelet aggregation (5 10% inhibition) by
50 uM adenosine 5'-diphosphate (ADP) is 4.5-5 pug per | ml platelet-rich plasma (PRP). At a concentration of 35
pg/ml PRP the fraction inhibits 50% of aggregation by ADP and at a concentration of 125 ug/ml PRP fully inhibits
the aggregation of PRP by ADP. At a concentration of 40 pg/ml PRP the fraction inhibits initiation of platelet
apgregation by 0.18 mg/ml collagen and at 50 pg/ml PRP inhibits the initiation of aggregation by 0.7 units/ml
thrombin. The G-25 filtered fraction shows a strong disaggregating effect on aggregated PRP. At a concentration of
65 75 pg/ml PRP, the fraction is able to disaggregate the 50-53% of aggregated platelet-rich plasma by 50 pM ADP,
and 25% of aggregated PRP by 0.18 mg/mi collagen. © 2000 Elsevier Science Ireland Ltd. All rights reserved.

Kevwords: Gulega officinalis L.; Extract; Inhibition; Platclet aggregation

1. Introduction

Galega officinalis L. is a plant used in the
traditional medicinal system of Bulgaria, Italy and
India (Chopra et al., 1956; Petkov, 1982) in the
treatment of diabetes mellitus. A biologically ac-
tive alkaloid galegine, exhibiting a hypoglycemic
effect in vivo was isolated from G. officinalis
(Reuter, 1963; Hoppe, 1975). In healthy nor-
moglicemic volunteers galegine at a dose of 2- 4
mg/kg body mass leads to reduction of blood

* Corresponding author.

glucose, which begins after 3 4 h and continues
for about 9 h. A hypoglycemic effect is observed
in patients with diabetes mellitus (Benigni et al.,
1964). The plant extract appears to have an anti-
coagulation effect (Erspamer, 1943; Petkov,
1982). Recent experimental results (Atanasov,
1993, 1994) show that the 2.25% crude aqueous
extracts of this plant at a dose of 1.0-2.5 mg/ml}
platelet-rich plasma (PRP) suppress in vitro
platelet aggregation induced by aggregating
agents such as adenosine 5'-diphosphate (ADP),
epinephrine, thrombin and collagen. The ICj,
(50% inhibition effect) for aggregation by 50 pM

0378-8741/00/$ - sce front matter €7 2000 Elsevier Science Ireland Lid. All rights reserved.
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Nitric oxide and free stable nitroxyl
radicals in the mechanism of
biological action of the spin-labeled

compounds

Z. D. Raikov,' E. T. Raikova,' A. T. Atanasov?
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Summary A comparison of more important physical, chemical and biological properties of the nitric oxide (NO) and
free stable nitroxyl radicals (nitroxides) on the base of their structural similarity is made in the article. The active moiety

in the nitroxide molecule represents a sterically hindered nitric oxide. The mechanisms of biological action of the
nitroxides and especially of their derivatives with antitumor agents from the groups of nitrogen mustards, nitrosoureas,
aziridines and triazenes (spin-labeled compounds) is explained through the biological activities of sterically hindered
NO. Similarly to NO, nitroxides also can react with superoxide anion radical (O, ), they possess superoxide dismutase
(SOD) mimetic action. While the interaction of NO with O," yields very toxic peroxynitrite (ONOQ"), its formation is
strongly limited in the presence of a nitroxide. It is known that the nitrosourea antitumor drugs, like lomustine (CCNU)
and carmustine (BCNU), showed high general toxicity, one of the reasons for that probability is the formation of NO,
and subsequently of ONOO", during their metabolism. The biological investigations of the nitroxides showed their
considerably lower general toxicity that could be explained with the SOD-mimetic action of the nitroxide present in their

molecule. © 2001 Harcourt Publishers Ltd

INTRODUCTION

The intensive study of the nitric oxide (NO) during the
last 20 years accumulated many data about its biological
Jaction (1-4). According to the chemical structure of NO
(more correctly nitrosonium NO), it can be formed by
the removal of one electron. According to their chemical
structure the free stable nitroxyl radicals (nitroxides)
represent a sterically hindered nitric oxide (Fig. 1).
A large number of spin-labeled antitumor compounds
from the groups of nitrogen mustard (5,6), aziridines (7),
mitrosoureas (8) and triazanes (9) have been synthesized
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and studied. A considerably lower general toxicity of the
spin-labeled antitumor compounds than their diamagnetic
analoges was established and, what is more, the spin-
labeled nitrosoureas have been proven to be powerful
antimelanomic agents (10). An attempt to explain some
mechanisms of the biological action of the spin-labeled
antitumour compounds by comparison of some properties
of NO and nitroxides is made in the present article.

Some biological properties ot nitric oxide

Interest in nitric oxide as a chemical affecting human life
has increased over the last 20 years, first through its dam-
aging effects (2,4). The last were associated with the yield-
ing of peroxynitrite (ONOO') through the direct reaction
of nitric oxide (NO) with superoxide anion radical (0,).
Peroxynitrite is a potent oxidant capable of:

e directly oxidizing protein and non protein
sulfhydryls
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EFFECTS ON HERBAL EXTRACT OF
GALLEGA OFFICINALIS ON
PLATELED AGGREGATION

V.Sgassov', A. Atanassov?
1
. Department of pharmacology and
*Department of Biophysics, Faculty of Medicine, Thracian University, Stara Zagora,
Bulgaria

Gallega officinalis L. is a plant used in the traditional medicinal system of Bulgaria,
Italy and India in the treatment of diabetes mellitus. The in vitro inhibiting and
disaggregating effect on plateled aggregation of gel-fractionated herbal extract from
Gallega officinalis is studied. The threshold concentration at which this fraction inhibited
plateled aggregation (5-10% inhibition) by 50 mcM ADP was 4.5 -5 mcg/ml plateled rich
plasma (PRP). At a concentration of 35 mcg/ml PRP the fraction inhibited 50% of
aggregation by adenosine-5-diphosphate (ADP) and at a concentration of 125 mcg/ml PRP
fully inhibits the aggregation of PRP by ADP. At a concentration of 40 mcg/ml PRP the
fraction inhibits initiation of plateled aggregation by 0.18 mg/ml collagen and at SO mcg/ml
PRP inhibited the initiation of aggregation by 0.7 units/ml trombin. The fraction showed a
strong disaggregating effect on aggregated PRP. The obtained results permitted us to
conclude that the isolations of biological active compound from this extract and study its
effects would help clarify and minimize some complications of diabetes mellitus on blood
coagulation and plateled aggregation.
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Changes of the power coefficient in the ‘metabolism—mass’
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Abstract

The power coefficient & decreases along evolution in an allometric relationship between the oxygen consumption rate
and the body mass of animals. This theoretical study investigated the role of the power cocflicient & and its behavior
along evolution. The unimals were organized in three groups according to the values of the power cocificient & as
follows: (1) from unicellular Prokarvotes 1o Eukaryvotes; (11) from Mytilus and Annelida to Pisces; (111) from Reptilia to
Mammals and Ares. At the beginning of each animal group (stage), the valuc of & was close 10 0.9 1.0 and at the end
of the stage it was close 1o 0.67-0.70. Exponential sharp increase of the power coelficient & was observed during the
biological transition from Protozou to simply organized Metazoa and in the transition from Poikylothermic to
Homothermic organisms (e.g. from Pisces to Reptilia). Also, when using the periodogram regression analysis, a cyclic
(periodic) pattern in this increase was observed (i.e. period T = 8-11 units, P <0.05). It was postulated that the power
coefficient k. as with the coefficient @, might represent the increase of complexity of animal organization within each
group. « 2002 Elsevier Science Ireland Ltd. All rights reserved.

Keywords: Relationship ‘metabolism mass's Evolution of animals; Cyclicity: Transformations

1. Introduction

The energetics of organisms is strongly depen-
dent upon their mass (Brody, 1945; Kleiber, 1961:
Prosser. 1977: Schmidt-Niclsen, 1984: Gillooly et
al.. 2001). The relationship between the mass 117 of

* Corresponding author, Tel.: +39-035-511-111; fax: +39-
035-514-503

E-mail addresses:
bdd1 L yuhoo.com (B.D. Dimitrov).

dimitrovie marionegri.it,

an organism and the rate of metabolism Voa
(quantity of oxvgen consumed per unit of time), or
the intensity ol metabolism voa (quantity of oxveen
consumed by unit of mass per it of time). is
represented by the allometric dependence: Vo, =
ali* and vo. = al* 1 where « and Ak are
coefficients being characteristic for cach group of
animals. The coefticient @ represents the rate of
metabolism of a conventional organism with a
mass equal to | kg. It is used for comparing the
standard metabolism of organisms with different

0303-2647/02/S - see front matter « 2002 Elsevier Science Ireland Ltd. All rights reserved.
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Antiplatelet Aggregation Activity
of a Fraction Isolated
from Galega officinalis L.

Atanas Todorov Atanasov
Bojidar Tchorbanov

ABSTRACT. A fraction isolated from a crude aqueous extract of Galega
officinalis L. and puritied by column chromatography inhibit platelel ag-
gregation in platelet-rich plasma. The active fraction of the extract, mo-
lecular weight of 100-140 kDa, appeared to be a polysaccharide-protein
complex. Aggregation of platelets initiated by 25 uM ADP was inhibited
50 percent by 11.2 ug/ml of the fraction. Aggregation of platelets initi-
ated by 100 pg/ml collagen and 0.8 U/ml thrombin was completely in-
hibited by 16 pug/ml and 18.3 pug/ml, respectively. [Article copies available
for a fee from The Haworth Document Delivery Service: 1-800-HAWORTH.
E-mail address: <docdelivery@haworthpress.com> Website: <http://www.
HaworthPress.com> © 2002 by The Haworth Press, Inc. All rights reserved. )

KEYWORDS. Blood clotting, medicinal plant

INTRODUCTION

Galega officinalis L. is widely grown and used in a traditional medi-

cine system of East Europe, Italy, Bulgaria, and India for the treatment

Atanas Todorov Alanasov is affiliated with the Department of Biophysics, Faculty

of Medicine, Thracian University, Stara Zagora 6000, Bulgaria (E-mail: atanastod @
abv.bg).

Bojidar Tchorbanov is affiliated with the Institute of Organic Chemistry with Cen-
ter of Phytochemistry, Bulgarian Academy of Sciences, Sofia 1113, Bulgaria (E-mail:
Tchorban@bgcict.acad.bg).
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Anti-Platelet Fraction from Galega officinalis L. Inhibits
Platelet Aggregation

ATANAS TODOROV ATANASOV, M.Sc.! and BOJIDAR TCHORBANOV, Ph.D.2

ABSTRACT

)

A fraction from crude extract of Galega officinalis L. was purified by gel filtration on Sephadex

G-25, Sepharose 4B, and ion-exchange chromatography on diethylaminoethyl (DEAE)-cellu-
lose. The fraction with molecular weight 100-140 kDa appears to have a polysaccharide na-

ture, including protein. The fraction inhibits p

latelet aggregation initiated by 25 uM adeno-

sine 5'-diphosphate (ADP), 100 p1g/ml collagen, and 0.8 U/ml thrombin with the 50% inhibiting
concentration (ICsp) being 11.2 ug/ml for ADP, and the ICyq0 being 15.1 pg/ml for collagen

and ICygp 19.6 pg/ml for thrombin.

INTRODUCTION

GALEGA OFFICINALIS L. is a plant that is widely
grown and used in a traditional medicine
system of East Europe, Italy, Bulgaria, and In-
dia in the treatment of diabetes mellitus.! G. of-
ficinalis is a food component for animals and
humans in Italy.2 The plant increases lactation

) humans and animals.? More than 15 biolog-
ically active substances are isolated from G. of-
ficinalis, including galegine, hydroxygalegine,
peganine, vasicinone, lutein (alkaloids), pen-
tahydroxyflavone 5-glucoside, luteolin, galute-
oline, luteolin 5-glucoside (glucosides);
flavonoids, glucoside saponins, and y-y di-
methylallylamidine 3%

Experimental investigations have shows that
the crude aqueous extracts® and gel-fractionated
extract of the plant suppress platelet aggregation
induced by adenosine 5'-diphosphate (ADP), ep-
inephrine, thrombin, and collagen and disaggre-
gated platelet clumps in platelet-rich plasma.l?

The aqueous extract of G. officinalis suppressed
platelet aggregation in vivo in rats after intra-
venous injection of aqueous extract (90-100
mg/kg body weight) in the caudal vein.!

MATERIALS AND METHODS

Plant material

The aerial parts of G. officinalis at flowering
stage were collected between May and August,
2000, in different parts of Thrace, a region of
Bulgaria. The identification of the plant was
verified by Dr. 1. Asenov (Taxonomist), De-
partment of Botany, Faculty of Pharmacy, Uni-
versity of Sofia, Bulgaria, where voucher No
12186 is on deposit.

Preparation of the extract

Crude aqueous extracts were obtained by
maceration of 200 g dry matter in 2,000 ml dis-

1Department of Biophysics, Faculty of Medicine, Thracian University, Stara Zagora 6000, Bulgaria.
Ynstitute of Organic Chemistry with Center of Phytochemistry, Bulgarian Academy of Sciences, Sofia 1113, Bul-

garia.
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Time Periods in the Nasal Cycle During Night Sleep

Atanas T. Atanasov', Pavel D. Dimov? and Borislav D. Dimitrov*

Department of Biophysics; Faculty of Medicine, Thracian University, Stara
Zagora, Bulgaria; *Clinic of Otorhinolaryngology, University Hospital, Thracian
University, Stara Zagora, 6000, Bulgaria; *Section ‘Information Services’,
University Hospital ‘St. George', Plovdiv, Bulgaria; ‘Laboratory of Biostatistics,
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Institute for Pharmacological Research, Ranica (BG), Italy

Abstract

The periodic congestion and decongestion of nasal venous sinuses and the alterna-
tion of airflow from one side of the nose to the other are referred to as a *nasal cycle’
in the literature. The aim of this study was to detect the nasal cycle during sleep in
normal subjects and describe existing time periods and their sequence and patterns.
We studied 58 records of the nasal cycle over 6-9 hours of sleep in six healthy vol-
unteers and revealed that the cycle could be described as a combination of 1 to 4
discrete ultradian periods with various length: 1.0~1.5h (mean 78.6 min), 2.5-3.0h
(168.3min), 4.0-4.5h (260.3 min) or 5.5-6.0h (347.5min). The distribution of the
discrete time periods was multi-modal and the mean lengths of periods were *multi-
ples’ of a basic period of 85.4min (=1.5h) which was very close to the mean length
of the sleep cycle (=1.5h). In all subjects, during any of the REM stages of the sleep.
an alternation of the airflow through the nostrils was observed. [n about 75% of all
cases, the switch of the flow between the nostrils occurred during the second or fol-
lowing REM stages of the sleep thus shaping a nasal cycle that contained mamly
periods of 3.0 or 4.5 hours. We suggest a novel classification of the nocturnal nasal
cyclicity and hypothesis that there is a relationship between the nasal cycle and the
sleep cycle which, like other cyclic physiological phenomena with ultradian rhyth-
micity. expresses a pattern of ‘lateralisation’ that is synchronous with changes in the
sleep cycle.

Kevwords: Nasal cycle, time periods, sleep cycle, ultradian rhythms, chronobiology.
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Summary Regular cyclic changes in nostril airflow due to a nasal congestion and decongestion are known in
literature as nasal cycle. Registration of breathing from each nostril separately gives possibility to registrate
moments of alternative change of airflow of nostrils and periods of nasal cycle. This registration during night sleep
shows that the length of these periods are about 1.5h, 3.0h and 4.5 h. The length of these periods are multiple of
mean length of sleep cycle — about 1.5 h. The alternative change of airflow through nostrils occurs through some of
REM stages of the sleep. This shows, that during the night sleep becomes synchronization of nasal and sleep
cycles in some of the REM phases of sleep. As a result - length of periods of the nasal cycle are one or more

length of sleep cycle.
© 2003 Elsevier Science Ltd. All rights reserved.

INTRODUCTION

Most of the normal subjects show regular cyclic changes
in nostril airflow. These spontaneous cyclical activity
due to a nasal congestion and decongestion are known
in literature as nasal cycle (1). The nasal cycle can be
demonstrated in most ansleep adults (2,3) and sleeping
humans (4). Other cyclical phenomena showing lateral-
ization synchronous with the nasal cycle have been re-
ported in humans. They include electrocortical activity
(5,6), sweating (7), pupil size, conjunctival capillary di-
ameter (8) and even cognitive performance (9).

HYPOTHESES

Scientific interests are directed to the question - whether
sleep and nasal cycle are synchronized like discussed
above cyclical phenomena?

Received 29 October 2002
Accepted 26 March 2003

Correspondence to: Atanas Todorav Atanasov, Department of Physics and
Biophysics, Medical Institute, Thracian University, 11 Armeiska Str, 6000
Slara Zagora. Bulgaria. Fax: +359-042-600705;

E-mail: atanastod @abv.bgpdimov@uni-sz.bg

METHOD

Three healthy males, aged 21 (No. 1), 35 (No. 2) and 47
(No. 3) years, volunteered as subjects. The subject en-
tered into a bio-climatic chamber at 20:00h and go to
sleep at 22:00h, dorsally. The airflow temperature from
each nostril separately {nostril respiration) was measured
using two thermistors inserted in cylinder with diameter
1 cm. The cylinders are inserted slightly in the nostrils
and fixed to the nose by a facemask. The signals from
thermistors amplifies and registered as the method used
from Canter (10) and Mirza et al. (11). The sleep stages
are registrated by left or right nostril respiration at speed
paper 240-600 mm/h. The REM stages of sleep are reg-
istrated by Cheyne-Stokes-like pattern respiration. The
nasal cycle and periods of this cycle are registrated at
speed paper 20 mm/h.

RESULTS

On Figs. 1-5 are shown records of the nasal cycle of the
subjects N1, N2 and N3. The alternative changes of
dominant airflow through nostrils occurs through peri-
ods with length near to 1.5h, 3.0h and 4.5 h (see figure
legends). On Fig. 6a and b are shown the records of the
sleep cycles of the subject N2. The change of the dom-
inant airflow through nostrils occurs during REM stages
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Nitroxyl radicals and
malignant pigment melanoma

Zahari Dimitrov Raikov,' Atanas Todorov Atanasov,? Elena Todorova Raikova'

'Department of Chemistry and Biochemistry. Thracian University, Stara Zagora, Bulgana: ‘Department of Physics and Biophysics
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Summary Our studies showed that the spin-labeled (SL) compounds (free stable nitroxyl radical derivatives)
accumulate predominantly in pigment melanoma and some of them possess high antimelanoma activity (100°
curability of tumor bearing animals) and lower general toxicity. Taking into account our results we describe a
proposed mechanism of the spin-labeled accumulation in melanoma, their antimelanoma activity and lower toxicity.

© 2002 Elsevier Science Ltd. All rights reserved.

INTRODUCTION

Perspective for clinical use are antitumor compounds
with tumorspecific action and low general toxicity. The
spin-labeled antitumor compounds synthesized by us
accumulate predominantly in pigment melanoma in
comparison with healthy tissues and other tumors (1).
We explain the mechanism of this selective accumula-
tion with the SOD-mimic action of SL. The present work
15 closely connected with our other article published
recently in Medical Hypotheses (2).

RESULTS AND DISCUSSION

We consider that superoxide anion radical (O,') plays a
significant role in the melanoma pathogenesis. Some
studies showed that melanoma cells produce large
amounts of superoxide anijon radicals and moreover, it is
implicated in the mechanism of metastasis (3). The
melanin itself, generating in the pigment melanoma, is a
good O, scavenger {4), and with its absence in both
apigment and depigment melanomas their high malig-
nancy could be explained.

We propose that the accumulation of SL compounds
in the pigment melanoma tissue is connected with a
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Accepled 12 July 2002

Correspondence to Atanas Todorov Atanasov Department ol Physics
and Biophysics, Thracian University Faculty of Medicine, 11 Arme ska Str
G000 Stara Zagora. Bulgana, Fax +359-042 600705

E-mail: atanastod @ abv bg

superoxide-dismutase (SOD) mimic action of SL com-
pounds, established by us (5), and other authors (6). The
spin-labeled derivatives ol antitumor therapeutics like
nitrosoureas and triazenes synthesized bv us realize
their SOD mimic action, in contrast to enzyme 50D, by
an oxyreducing process going according to Scheme |
where R=0, OH, NH. or nitrosourea and triazene
residues.

The low water solubility of the nitroxvl (1) established
by us in comparison with the corresponding hydroxyl
amine (lI) is the probable reason for the detection by the
ESR technique and accumulation of SL compounds n
the melanoma tissue, where a big amount of O 1
producing. The high antimelanoma activity of the spin
labeled triazenes (SLT) and spin-labeled nitrosourcas
(SLNU) (7) probably is due to their accumulauon i
pigment melanoma. Another probable reason tor the
high antimelanoma effect especially of SLNU is the tor
mation of the greatly cell toxic peroxynitrite (ONOO
by interaction of O, with nitric oxide (NO'), liberating
from nitrosourea antitumor drugs during their bio
transformation, according to the scheme:

NO : 0, -ONOO

ONGO "+ H - HONOO

HONQO - Ol + NO:

These species are potentially roxic as they can react witl
and alter the structure of cellular or extracellular ma
romolecules such as unsaturated fatty aaid, protems anil
DNA.
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The linear alometric relationship between total metabolic energy
per life span and body mass of poikilothermic animals
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Abstract

A linear relationship exists between total metabolic energy per life span PTy, (kJ) and body mass M (kg) of 54 poikilothermic
species (Protozoa, Nematoda, Mollusca, Asteroidae, Insecta, Arachnoidae, Crustacea, Pisces, Amphibia, Reptilia and Snakes):
PT\ = ALM'"""% where P (kJ/day) is the rate of metabolism and Ty, (days) is the life span of animals. The linear coefficient
Af=3.7 x 10° ki/kg is the total metabolic energy, exhausted during the life span per | kg body mass of animals. This linear
coefficient can be regarded as relatively constant metabolic parameter for poikilothermic organisms, ranging from 0.1 x 10°
1o 5.5 x 10° kJ/kg, in spite of 17-degree differences between metabolic rate and body mass of animals. A linear relationship
between total metabolic energy per life spanand body mass of only 48 poikilothermic multicellular animals (without Protozoa) is:
PTys = AL M"¥2 with linear coefficient A, =2.34 x 10° ki/kg. Since a power relationship exists between the rate of metabolism
and body mass of animals of the type: P=aM* (a and k are the alometric constants), an empiric rule could be formulated, that
life span is a time interval for which the total metabolic energy per life span becomes proportional to body mass of animals and
power coefficient k becomes ~1.0.
© 2005 Elsevier [reland Ltd. All rights reserved.

Keywards: Total metabolic energy; Life span; Poikilothermic animals

1. Introduction

The bioenergetic studies on poikilothermic, mam-
mals, and aves (Hemmingsen, 1950, 1960; Zeuthen,
1953; Heusner, 1985; Kleiber, 1961; Schmidt-Nielsen,
1984) have shown that the rate of oxygen consump-
tion P (kJ/day) is related to the body mass M (kg) as

* Fax: +359 42 600705.
E-muil uddress: atanastod@abv.bg,

expressed by the equation of type: P=aM*. Zotin and
Lamprecht (1996) have shown that the coefficient a
grows with increasing complexity of animal’s organi-
zation during the evolutionary process and that there is
a relationship between the values of the coefficient a
and the place of animals along the evolutionary tree.
Atanasov and Dimitrov (2002) showed that the
power coefficient k& changes with the complexity of
animals during the evolutionary process and three evo-
lutionary branches have been formed according to the

0303-2647/$ - see front matter ® 2005 Elsevier Ireland Lid. All rights reserved.

doi: 10.1016/j.biosystems.2005.06.006
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Prognosis of Prolongation and Reduction of Human Pregnancy
Duration, Using Alometric Relation Between Length of
Pregnancy, Body Mass and Metabolism of Mammals

Atanas Todorov Atanasov

Using the relationship between length of pregnancy T(day), body mass M(g} and
basal metabolism of mammals from type: T=7.5451 M*** and T.P/M=A,,, where,
P (kcal/day)-rate of metabolism, A (kcal/kg)-total metabolic energy of mother
during pregnancy, per 1 kg body mass, a method for calculation the prolongation
and reduction of pregnancy duration was proposed.

Key words: Prognosis, length of pregnancy, body mass, metabolism
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known, but it is possible that this agent inhibits NF-
kB activation by modulation of binding of NF-kB
with DNA or affecting unknown mechanisms in the
nuclear translocation of NF-kB [3].

Given the above facts, | speculate that VPA may
prove to be a novel addition to the treatment
armamentarium of this severe and often untreat-
able disease.
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Possible metabolism — body weight effect
on prolongation and reduction of the

pregnancy duration

A method for calculating the prolongation and
reduction of pregnancy duration is proposed. The
method is based on the alometric relationship be-
tween the extent of pregnancy, body weight and
metabolism of pregnant women.

Hypothesis and calculations

The prognosis of changes in pregnancy duration is
of extreme significance for the survival of the new-
born. Data of Hytten [1] show that the normal preg-
nancy duration is expected at a mean increase in
body weight of mother of about 25—30%. The oxy-
gen consumption of the maternal organism also in-
creases by 25—30% [2], but this is not reported in
the gynecological practice as factor acting upon
pregnancy duration. Atanasov shows [3,4] that
there exists a relationship between length of preg-
nancy — T, (day), body weight — M (kg) and
metabolism — P (kcal/day) of a pregnant woman
from type: Tpr = Ap/(P/IM), where A, =Ty (P/M)

is the total metabolic energy for 280 days per
1 kg body weight of a mother. This relationship
shows that the pregnancy duration depends both
on the body weight and metabolism of a woman.
According to data of Hytten [1] and Allaly [2], the
equal increase of the body weight and metabolism
of a pregnant women with 25-30% leads to keeping

her metabolism per unit of body mass before — (P/
M)norm and  after conception — (P/M),,. This
hypothesis gives us the possibility to analyse three
cases of pregnancy, taking into consideration the
changes in the metabolism and body weight of wo-
men after conception.

Case one (normal length of pregnancy)

The body weight and metabolism after conception
increase proportionally, so that (P/M)p, = (P/M)norm.
Provided before pregnancy the woman's weight is
M = 60 kg and her metabolism is P = 1800 kcal/day,
the value of normal metabolism per unit mass
(P/M)norm would be 30 (kcal/day kg). For the same
pregnant woman (with a mean increase in the body
weight 12.5 kg from 60 to 72.5 kg and in metabolism
with 25% from 1800 to 2250 kcal/day ) [3,4], the
value of (P/M),, will also be 30 (kcal/day kg), i.e.
(P/M)pe = (P/M)norm. = 30kcal/day keg. From the
equation Ay, = Tp * (P/M)orm = pr it is possible to cal-
culate the total metabolic energy of a mother during
280 days period of pregnancy: Ay, =[30 (kcal/
day kg) x 280 days] = 8400 kcal/kg.

Case two (shorter length of pregnancy)

The metabolism Pincreases faster than the increase
in the body weight M and (P/M)p, > (P/M)norm. As a
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Abstract

The aim of this study is to establish and calculate the exact allometric relationship between the total metabolic energy per life
span and the body mass in a wide range of mammals with about six orders of magnitude variation of the body mass of animals. The
study shows that it exists a linear relationship between the total metabolic energy per life span PT,, (kJ) and the body mass M (kg)
of 95 mammals (3 monotremes, Subclass Prototheria, 16 marsupialis (Subclass Theria, Infraclass Metatheria) and 76 placentals
(Subclass Theria, Infraclass Eutheria)) from type: PT =A;*M'5! where P (kJ/day) is the basal rate of metabolism and T, (days)
is the mean life span of animals. The linear coefficient At =7.158 x 105 kJ/kg is the total metabolic energy, exhausted during the

life span per 1kg body mass of the animals. The mean values of th

e total metabolic energy per life span, per unit body mass (Aj)

for orders from Subclass Prototheria and Theria (Infraclass Metatheria) and orders Xenarthra, Pholidota, Sericomorpha, Rodentia

(Infraclass Eutheria) varied negligible in interval (4.656-5.80) x 10°

kJ/kg. The coefficient A;; grows from (7.68-8.36) x 10° K)/kg

in Lagomorpha and Artiodactyla (Eutheria) to (10.58-12.64) x 10% k/kg in orders Carnivora, Pinnipeda and Chiroptera (Eutheria).
A}, grows maximum to 18.5 x 10° kJ/kg in Primates. Thus, the values of coefficient A, differ maximum four-fold in all orders.
Across the all species the values of Aj; are changes about one order of magnitude. Consequently, our survey shows that the changes
of the body mass, basal metabolic rate and the life span of animals are three mutually related parameters, so that the product
Ays = (PT,)/M remains relatively constant in comparison to 1 million fold difference in body mass and total metabolic energy per

life span between mammals.
© 2006 Elsevier Ireland Ltd. Al rights reserved.

Keywords: Mammals; Basal metabolic rate; Life span; Total metabolic energy

1. Introduction

The patterns existing between the other fundamental
characters of living organisms and her body mass are
generally described as a power function. The bioener-
getic studies on animals (Hemmingsen, 1960; Kleiber,
1961; Schmidt-Nielsen, 1984; McNab, 1988; Speakman,
2005; Nagy, 2005) have shown that the rate of oxy-

* Fax: +359 42 600705.
E-mail address: atanastod @abv.bg.

gen consumption P (kJ/day) is related to the body mass
M (kg) as expressed by the equation of type P=aM*,
where a and k are allometric parameters. The study of
this fundamental equation continues on theoretical and
experimental level, concerning the effects of physical
and physiological factors on metabolic rate: tempera-
ture (Gillooly et al., 2001), an allometric cascade that
links the cellular and the whole animal metabolism
(Darveau et al., 2002), changes of the power coeffi-
cient in equations P=aM* in evolutionary process of
animals (Atanasov and Dimitrov. 2002), membranes
and the setting of energy demand (Hulbert and Else,

0303-2647/8 — see front matter © 2006 Elsevier Irelund Ltd. All rights reserved.

doi: 10.1016/j.biosystems.2006.08.006
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The Near to Linear Allometric Relationship Between the Total Metabolic
Energy per Life Span and the Body Mass of Aves

Atanas Todorov Atanasov
Department of Physics and Biophysics, Faculty of Medical, Thracian University,
6000 Stara Zagora, 11 Armeiska Street, Bulgaria
Abstract: The aim of this study is to establish and calculate the allometric relationship between the total
metabolic energy per life span and the body mass in Passerine and Nonpasserine birds for maximum and life
span in captivity. The study shows that it exists near to linear relationship between the total metabolic energy
per life span PTls (kJ) and the body mass M (kg) of birds from the type: PT,= A°,M", where P (kJ day=') is the
basal metabolic rate, Tls (day) is the life span (maximum or life span in captivity) and A%, (k] kg ") is the total
metabolic energy, exhausted during the life span per | kg body mass of birds. The received resuits show
that for all birds, the power coefficient (k) in the 'lifespan metabolism-mass' relationship fall in the interval
0.8776-0.934 (for maximum and life span in captivity). For maximum life span the power coefficient k for all birds
is 0.904 (R?=0.976) and separately for Passerine it is 0.935 (R? = 0.987), for Nonpasserine it is 0.926 (R* = 0.98).
The linear coefficient A’ for all birds is 26.866x10° kJ kge ' and separately for Passerine it is 36,728=10" kJ kge',
for Nonpasserine it is 25.199x10° kJ kge' . Possibly, the linearity between lifespan metabolic energy and body
mass expresses a general allometric law in animal energetics, since it is valid for Poikilothetms, Mammals and

approximately for Aves.

Key words: Aves, basal metabolic rate, lifespan, total metabolic energy

INTRODUCTION

The patterns existing between the other fundamental
characters of living organisms and their body mass are
generally described as a power function. The bioenergetic
studies on Aves (Hemmingsen, 1960; Kleiber, 1961;
Schmidt-Nielsen, 1984) have shown that the basal
metabolic rate (P) in birds is related to the body mass (M)
as expressed by the equation of type P = aM', where a
and k are allometric parameters.

Lasiewski and Dawson (1967) divide the birds into 2
big groups, respectively basal metabolic rate:
Passeriformes (with higher metabolic rate) and
Nonpasseriformes (with smaller metabolic rate). Lasiewski
and Dawson have found that for all birds the basal
metabolic rate (P, kcald*') is related to the body mass
(M, kg) as P= 86.4M"* separately for Passerine as
P = 129M°™ and for Nonpasserine as P = 78.3M" ™.

On the contrary, Rezende et al. (2002) analyzed and
compared the scaling of basal and maximal thermogenic
metabolic rates in Passerine and Nonpasserine birds using
conventional and phylogenetic methods. They found no
statistical differences in the scaling of avian (Passerine
and Nonpasserine) energetics.

Aschoff and Pohl (1970a, b) divide the birds into
duirnal and nocturnal, respectively basal metabolic rate
too. If the period of the normal activity of the birds is
signed by * and period of relaxation is signed by ¢,
Aschoff and Pohl for Passerine birds have received
P, = 140.9M"™ and P, = 114.8M°™. For Nonpasserine
birds have received P, = 91.0M®™ and P. = 73.5M°™,
respectively (where P in kcal d*'; M in kg).

Bennett and Harvey (1987) have received that the
basal metabolic rate in all birds is proportional to body
surface i.e. power coefficient k in 'metabolism-mass'
relationship is near to 0.67.

Speakman (2005) have analysed data for basal
metabolic rate in birds and have received the same
result. The 'metabolism-mass' relationship for all birds
is from the type I'=34M"" with R*= 0,958 (where P in
kJ d*' and M in g). The power coefficient 0.671 showed
that the basal metabolism is propotional to body surface.

Nagy (1987, 2005) measuring field metabolic rate in
birds using the doubly labeled water method have
received the similar power coefticient, but 3-fold higher
linear coefficient P = 10.5M°* with R? = 0.938 (where P
inkide'; Ming).
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ABSTRACT

A view on the current development of synthesis as well as isolation of antithrombotic agents of peptide origin is presented.
The structure and action of several anticoagulant peptides/proteins isolated from animal sources during the last 20 years are
described. The synthesis of peptide mimetics manifesting even weaker anticoagulant activity is discussed as a main studies
purpose. Compounds of both polysaccharides and peptide origin possessing inhibition of platelet aggregation isolated from
microbial, animal and plant origin are summarized. Current investigations on a fraction (MW 100-120 kDa) isolated from
goat 5 rue (Galega officinalis L.) appears to have a polysaccharide nature, including a protein part that is presented with special

attention due to the high anti-aggregating activity, especially initiated by adenosine diphosphate, collagen and thrombin.

Keywords: antithrombotic agents, anticoagulants, trombin
inhibitors, antiaggregants, natural and synthetic peptides,
antiaggregants, Galega officinalis L.

Introduction

Antithrombotic agents are widely used in the medicine for
treatments of hemostatic impairments such as coronary
angioplasts, coronary thromboembolisms, myocard heart
attack, pulmonary embolism, etc. Haemostasis is a key process
whose correct functioning is an important defence 1process
activated in case of injury of the blood system. Coagulation
is a defence function of the organism that has to be strictly
regulated. After the bleeding is stopped, a number of limiting
self-regulatory mechanisms are initiated. This process is
accompanied by a series of enzyme reactions described in
1964 as an enzyme cascade (44).

The living organisms have natural mechanisms to
overcome clotting processes, the thrombolytic processes and
other physiological disorders. This is affected via different
substances with defence function called antithrombocytes.
They include inhibitors of thrombin, factor Xa, Factor 1Xa,
factors participating in the extrinsic and intrinsic pathways of
the coagulation cascade (13).

The inhibitors of serine proteinases are & large class of
proteins which is divided into families according to their
structure and mechanism of action. Most inhibitors of
coagulation factors of the intrinsic pathway are members of
the serpin family. On the other hand, inhibitors of the extrinsic
pathway such as hirudin and antistasin are classified as
members of the family of Kunitz type inhibitors (39).

It is well recognized now that the success for the prevention
and the treatment of arterial diseases closely relates with
the necessity for better anti-thrombus therapy to avoid the
clots complications. The crucial role of the thrombin in

BIOTECHNOL. & BIOTECHNOL. EQ. 23/2009/1

the pathophysiological mechanisms of anticoagulant and
antiaggregation processes has been clearly demounstrated (13)
in numbers of studies published in the last ten years (Fig. 1).

[ vascular injury ]
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platelet aggregation
Fig. 1. Simplified scheme of the coagulation-aggregation system connection

Thrombin is a serine protease included in the blood
coagulation cascade which in the same time also plays a key
role in the process of thrombin-induced platelet aggregation. In
eighties, after disclosing the close relationship between the two
processes: aggregation and coagulation, it was revealed that
a numbers of natural anticoagulants display antiaggregation
properties, due to their ability to inhibit the thrombin (11, 58).
In this global context some previous investigations on the
fragment analogues of decorsin, protein with well established
antiaggregation properties reveal that it possess anticoagulant
activities too (62, 63, 84).

Natural inhibitors of serine proteases

In the last 20 years a number of proteins and peptides with
different molecule mass and well established anticoagulation
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INHIBITING EFFECT OF DESALTED EXTRACT FROM
GALEGA OFFICINALIS L. ON PLATELET AGGREGATION

A. T. Atanasovl, V. Spasov?
IDepartment of Biophysics, 2Department of Pharmacology, Faculty of Medicine,
Thracian University, Stara Zagora, Bulgaria

SUMMARY

The inhibiting and disaggregating effect of desalted and fractionated
herbal extract of Galega officinalis L. on platelet aggregation in vitro
is studied. At a concentration of 35 ug/ml in a platelet-rich plasma (PRP)
the fraction inhibits 50% of aggregation by ADP and at 125 ug/ml PR?
it inhibits fully the aggregation of PRP by ADP. At a concentration
of 40 ug/ml PRP the fraction inhibits the initiation of platelet aggre-
gation by collagen and at 50 ug/ml PRP inhibits the initiation of
aggregation by thrombin. At a concentration of 65 pg/ml PRP the
fraction can disaggregate 50% of the aggregated platelet-rich plasma
by ADP and 25% of aggregated PRP by collagen.

Keywords: Galega officinalis L., extract, inhibition, platelet aggregation

INTRODUCTION® .

Galega officinalis L. is a plant used in the
traditional medicinal system of Bulgaria and
Italy1 in the treatment of diabetes mellitus.
Galegine, a biologically active alkaloid,
exhibiting a hypoglycemic effect in vivo,
was isolated from Galega officinalis2. Re-
cent research34 has shown that the 2.25%
crude aqueous extracts of this plant in a
dose of 1.0-2.5 mg/ml PRP suppress in vitro
platelet aggregation induced by aggregating
agents such as ADP, epinephrine, thrombin
and collagen. Introduced in the caudal vein
of rats in a ratio of one part 2.5% extract
per 40 parts blood, the crude extracts of
Galega officinalis L. suppress in vivo plate-
let aggregation in rats for 2.5-3.0 hourss.
The aqueous extract of Galega officinalis
L. has a synergic effect on platelet aggre-
gation in common with anti-aggregant agents
such as aspirin, dipyridamol, ticlopidine,
sulfin-pyrazone, indobufenum, digoxin,

theophyline and other drugs with similar
actionS. Biologically-active compounds with
anti-aggregating action had not been iso-
lated from Galega officinalis L. up to 1990.

Plant material and preparation of extract.
The aerial parts of Galega officinalis L.
(Herba Galegae) at flowering stage were
collected and used. The crude aqueous
extract was obtained by maceration of 150
g dry matter in 2000 ml distilled water for
20-24 hours at 18-20°C. The fresh extract
was corrected to pH 7.0 with NH; and
centrifuged at 150 g after 1 hour. The
supernatant was filtered and concentrated at
a temperature below 35°C to extract with
dry matter about 165-170 mg/ml.
Gel-filtration on Sephadex G-25. The
concentrated extract (10 ml) was applied to
column (600 mm x 55 mm) equilibrated
with NH; buffer, pH 7. The column was

Correspondence and reprint request to: A. T. Atanasov, Faculty of Medicine, Thracian University, Stara Zagora,

6000 Bulgaria, Department of Biophysics
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EFFECT OF NITROXYL RADICALS ON HUMAN PLATELET
AGGREGATION IN VITRO

Z. Raikov, A. Atanasov

(Submitted by Academician E. Golovinsky on December 12, 1999)

~ Introduction. A comparison of more important physical, chemical and biologica.
properties of nitrogen oxide (NO') and free stable nitroxy! radicals (nitroxides) on the
reason of their structural similarity was made in our recent article [!]. Like NO-, nitrox-
ides exhibit superoxide anion (O;) scavenging activity and so, they exert superoxide
dismutase (SOD) mimetic action [2].

Bearing in mind, on the one hand, the structural similarity of NO* and nitroxides
and, on the other hand, NO- inhibition on platelet aggregation [3-5], we aimed to study
the effect of some nitroxides on platelet aggregation in vitro and to compare it with
those of some drugs. The results of this investigation are presented in the article.

Materials and methods. REAGENTS AND DRUGS. Adenosine 5'-diphosphate
(ADP) and Cadaverine are from Reanal (Hungary); Dipyridamol, Aspirin, Sodium
jﬁl(iicylﬁte (C7HsNaO3) from Pharmachim (Bulgaria). Nitroxyl free radicals were from

rich.

ISOLATION OF HUMAN PLATELETS. Blood was taken from volunteers who had
received no medication for 15 days prior to blood collection. Blood was collected in
disposable syringes at a ratio of 1 part 3.8% trisodium citrate and 9 parts venous blood
[6]. Platelet-rich plasma (PRP) was prepared by centrifugation (180 x g for 10 min)
and diluted to 300 x 10° platelets per 1 ml autologous platelet-poor plasma (1800 x g
for 15 min).

<. PLATELET AGGREGATION. Aggregation was studied by a spectrophotometer set to
c_ rate at wavelength 600 nm, and the results were recorded on an electronic recorder
[XY-recorder en dim 620 02 VEB, Germany).

The absorption change that takes place during the aggregation of 400 ul platelet-
rich plasma compared with platelet-poor plasma (whose absorption was taken as zero)
after adding 20-50 ul aggregating agents (2 uM ADP and 0.2 U/l thrombine—final
concentration) at 37 °C and a rate at stirring of 1000 rpm was the basis of measurement
for aggregating effects [8]. The substances studied were added to the rich platelet plasma
with stirring and after 5 min aggregating agents (ADP or thrombine) were added.

Results and discussion. The nitroxides whose effect on platelet aggregation was
studied are presented in Fig. 1.

The effects on the platelet aggregation of three nitroxides from the group of 4-
R-(2,2,6,6-tetramethyl-piperidine-1-oxyl) [TMPO] expressed by the compound concen-
tration inhibiting 50% of the aggregation (ICsqs), are presented in Table 1. ICsy of
some drugs commonly used as antiaggregating agents are presented in Table 1, too.

109



N=21.

folia

medica

Published quarterly and distributed by
MEDICAL UNIVERSITY - Plovdiv, Bulgaria

1&2/2002 | TOMUSXLIV

Indexcd in INDEX MEDICUS /MEDLINE/ and CITATION INDEX of BULGARIA
Copyright © Medical University - Plovdiv, 2002




Folia Medica, XLIV, 182/ 2002

( ORIGINAL ARTICLES )

Experimental Investigations

ANTI-AGGREGATION ACTIVITY OF CRUDE WATER EXTRACT OF GALEGA
OFFICINALIS L. FRACTIONATED ON SEPHADEX G-25 AND SEPHAROSE 4B

Atanas T. Atanasov!, Bozhidar P. Chorbanov?, Borislav D. Dimitrov3

!Department of Biophysics, Medical Faculty, Thracian University, Stara Zagora, ?Institute of
Organic Chemistry, Center for Phytochemistry, Bulgarian Academy of Science, Sofia, *Department
of Social Medicine, University of Medicine, Plovdiv

SUMMARY :
The present study describes a method for preparation of biologically active
fraction from crude water extract of Galega officinalis L. by gel filtration on
Sephadex G-25 and Sepharose 4B. In an in vitro experiment (at a dose of
12.0+0.45 pg/ml) fractionated extracts inhibited adenosine diphosphate (ADF)
induced platelet aggregation by 50%. Inhibitory effects on collagen (0.18 mg/
ml) and thrombin (0.7 U/ml) induced platelet aggregation were observed at
doses of 0.18+0.65 pg/m! and 20+0.82 pg/ml, respectively. The optimum
activity was observed at a temperature of 30-42°C. It was found that the fraction
contained 15.23% protein. As shown by amino acid analysis several amino acids
(alanine, glycine, valine, lysine, asparagine, arginine and serine) accounted for
50% of its protein content. These amino acids formed tri- and tetrapeptides l
(RGD, RGDS, KRDS, RGDS), which inhibited platelet aggregation. The RGD
and AGVD fibrinogen amino acid sequences responsible for the recognition and
binding to the glycoprotein IIb/IIla receptors consisted of the same amino acids.

i Key words: Galega officinalis L., fractionation, inhibitory effect, platelet aggregation

INTRODUCTION

- The herbal plant Galega officinalis L. is a major

part of the Bulgarian and Italian traditional

I medicine. It has been used in the treatment of
' diabetes mellitus!. More than 15 biologically
" active substances have been isolated from Galega

officinalis L.: alkaloids?, flavonoids®, glucosides?,
saponins®, etc. Lipids, proteins and cellulose are
~also detectable in the plant by phytochemical
analysis®. Platelet aggregation inhibitors have

not been isolated so far. Previous experiments’-?
have shown that Gallega officinalis L. water
extracts inhibit in vitro and in vivo platelet

. aggregation induced by ADF, epinephrine,

f

thrombin and collagen. Desalinated on Sephadex
G-25 fractionated water extract from G. officinalis

Thracian University, Stara Zagora

Received 25 July 2000; Accepted for publication 31 October 2001

Correspondence and reprint request to: A. Atanasou,

L. is 35 to 36 times more potent platelet aggre-

- gation inhibitor than the crude water extract %!°,

This study was focused on: 1. development of
a method for fraction purification; 2. identifica-
tion of the biologically active substances; 3.
investigation of its effects on platelet aggrega-
tion.

MATERIALS AND METHODS

Plant material

The epigeous parts of the plant were collected
during the flowering season (May through Au-
gust, Thracian valley, Bulgaria). The plant was
identified at the Department of Botany, Academy
of Medicine, Sofia (voucher specimen 12186).

Department of Biophysics, Medical Faculty,
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ON THE CHEMICAL COMPOSITION OF A FRACTION FROM
GALEGA OFFICINALIS L. WITH ANTI-AGGREGATING
ACTIVITY ON PLATELET

A. Atanasov, B. Tchorbanov*

(Submitted by Academician E. Golovinsky on March 17, 2003)

Abstract

The chemical composition of a purified fraction from Galega officinalis consists of
about 74% polysaccharide and 23% protein part. The inhibiting effect of the fraction
on platelet aggregation induced by adenosine 5'-diphosphate and collagen was higher
than activity of theophylline (30 times) and of aspirin (140 times), respectively.

Key words: Galega officinalis L., chemical composition, anti-aggregating ac-
tivity on platelet

Galega officinalis L. is a plant used in the traditional medicine for treatment of
diabetes mellitus. Recent results by ATANASOV [1+2] show that crude aqueous extract of
this plant suppresses in vitro and in vivo platelet aggregation induced by aggregating
agents such as adenosine 5'-diphosphate, epinephrine, thrombin and collagen. The iso-
lation of a fraction (molecular mass of 100-140 kDa) from G. officinalis L. exceeding
the activity of the known anti-aggregants is described in our previous work [3].

The aim of this study is to carry out an additional purification of the fraction; to
clarify the chemical composition by amino-acid analysis, near-infrared spectrometry as
well as to demonstrate its biological activity.

Materials and methods. Fraction from Galega officinalis L. with anti-aggregating
activity on platelet aggregation isolated according to ] with inhibiting concentration
(ICsp of 11 pg/ml platelet-rich plasma) was used in this study. The lyophilized de-
salted material (24 mg) from DEAE-Cellulose column was applied on a Sephadex
G-100 (52 x 1.6 cm) column, equilibrated with 0.01 M Tris-HCI, pH 7.3. The active
fraction was eluted by the start buffer at flow rate of 16 m! per hour and it was desalted
on a Sephadex G-25 column and lyophilized.

The protein content of the active fraction was determined by the method of BRAD-
FORD [4] as well as by amino acid analysis. The amino-acid composition of the fraction
was determined after 24 h hydrolysis at 110 °C with 5.7 M HCl on an Amino acid
analyzer T 339 M (Microtechna, Prague).

This paper was presented on the 3rd Bulgarian Symposium on Peptides, May 17-19, 2002,
Panichishte, SW Rila Mountain region, Bulgaria.
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Peruncrpanus va gumasero,
ChbHHHTE M HOCHU LHKJIH HA YOBEK

ATaHac ATaHacoB

Kamedpa no ghusuxa u 6uogpusuxa, Meduyuncku gpaxyamem, T} pakuiicku ynugepcumem, Cmapa 3azopa, Fvnzapus

ABCTPAKT

= e A ol 1

Xunoresa. PericTpaunaTa Ha aMmANTYZaTa Ha AMIIAHETO
OTAENHO Npe3 NABATa ¥ AACHA HOIAPA 1aBa BEIMOXKHOCT NpH
MOIXOAALIA CKOPOCT Ha 3anKca Ja ce PErHCTPHPAT ChHHHTE
H HOCHH UHKAN

Metoa. Peructpaunara na autaHeTo oT BeAKa HOIAPa Ce H3-
BLPLWBA NpH CkOpoOCT Ha 3amuca - 7500 mm/h, peructpauns-
Ta Ha CHHHHTE UNKAH TIPH CKOPOCT Ita 3anHca- 240-600mm/h,
4 perucTpaluls Ha HOCHHTE UHKAK NPH CKOPOCT Ha 3amica-
20-60mm/h,

Pesynrarn. [penctasena e meTognka i anapatypa, ¢ KOATO
€a HANpaBeHH 3aNHCH HA AULIANETO, CHIHNTE I HOCHH LMK
Ha YoBex.
3axmouenne. MeToankata fasa BLIMOKHOCT CAHOBPEMCII-
HO A3 €€ PErHCTPHPAT AHIIANETO, CBIHKTE H HOCHH LK Ha
X0pa npe3 ACHR, N0 BpeMe Ha CbN H NPY OTORAPHHIONOKKH
HHTEPBCHUHH.

Kmiowosn aymn: auware, CbHeH WHKBLA, HOCCH LIKBA.
Pro Otology - Supplement: 81-83, 2003

ABSTRACT

Registration of Breating, Sleep and Nasal Cycles for Human.
At. Atanasov.

Hypothesis: Registration of amplitude of breathing trough
left and right nostril separately make possible registration of
sleep and nasal cycles, by change of speed of record
Method: Registration of breathing from each nostril must be
made at speed of record- 7500mm/h, for registration of the
sleep cycles, at speed of record - 240-600mm/h and for regis-

tration of the nasal cycle, at spped of paper - 20 - 60mm/h.
Results: In manuscript is presented the method, aparatures
and the records of breathing, sleep and nasal cycles for human.
Conclusion: The method give possibility to registrate the
breathing, sleep and nasal cycles during daytime, sleep and
rhinology intervention.

Key words: Breathing, Sleep cycle, Nasal cycle.

Pro Otwlogy - Supplement: 81-83, 2003

BBBEJEHUE

Temneparypuara pasnika Ha U3AKIIBAHKMA BB3AYX OT
nABaTa M ASCHA HO34pA, MOPajH PasNUYHOTO HA3ANHO
cenpoTusneHue B Hopma e ot 1(C ao 3(C (1, 2). INpu
2NTEPHATHBHATA CMAHA HA MPOXORUMOCTTA M HA3ANHO-
TO CBMPOTHBACHUE HA HO3JIPUTE, TEMNEPATYPATa Ha H3-
AHWBAHHUTE OT TAX Bh3AYLUHK NOTOUH CE CMEHA anTep-

| HaTHBHO. CMeHAT ce U o6eMHTe Ha M3MWBAKMA BBI-
| AyX OT ABeTe HO3apH. B Hopma painukara B o6emure

Ha QuXaTeNHKA BBAYX Npe3 Ho3apuTe e cpeado 1.0-3.5
TbTH KAaTO C TONIKOBA CE MPOMEHA M KOJMYECTRBOTO Ha
H3RMIIBaHATa C Bb3Ayxa TomnuHa. Hamepsanero na
TEMMEpaTYPHaTa pasiMka W Ha KONMYECTBOTO TOMJIH-
Ha, CBABPXKALLA CE B HIAUILBAHHA OT HO3APHTE BBIAYX,
Aasa Bb3IMOKHOCT 32 EAHOBPEMEHHA PErHCTPALMATA HA
AWLIAHETO, HA3ANHUA KU CEHHUTE UKk (3, 4).

METO/J
Temneparypara Ha H3QUWBAHKUA U BAMIWBAH OT HO3A-
pHTE Bb3AyX CE M3MEPBA OTAENHO C MOMOLUTA Ha 4Ba

Proceedings of the Rilski Sympostum
on Profilacsy of Socially Significant Diseases

TEPMHCTOPA, MHCTAIMPAHW HA [bTA HA BLIAYLIHHTE
noroun. TepMUCTOPHTE Ca MOHTHPAHM B MAacka, KOATO
CE€ 3aKpenBa BLPXY HOCA Ha WICNEABAHOTO AMLE -
durl(A, B).

B Mackara - gsa oTBOpeHH LUMNAMHIBPA C AMAMETBP
lcm ca neko BMBKHATH B OTBOPUTE HA HO3APUTE H CIY-
BT 33 HAaCOYBAHE HA JMXATENHMTE NMOTOUN KbM Tep-
mHcTopuTe. Tean aBa UUAMHABPA ca BMBKHATH B NO-ro-
JIAM UKAKHABD € ABLMKHHA 3,5¢cm ¥ auameTsp 1,5cm.
JBata TepMUCTOpa ca MOHTHDAHM B FOMEMHA UMIHH-
AbP, KOAKCHANHO HA HOIADHTE W TEXHHMTE BB3AYLIHH
notouu. CHrHaNLT OT BCEKM TEPMHCTOP CE YCHABA C
€NIEKTPOHEH ycunBaTen ¢ u4yscTBHTenHoct 4-20
mV/1(C u peructpipa o XY nuuweuio yctpoiictso (3,
6). TemnepaTypara Ha U3AHLIBAHHUAT OT.HOIAPHTE BL3-
Ryx € 6nu3ka no TenecHara Temneparypa, a TeMnepary-
PaTa Ha BOHMIIBAHWA OT HO3APUTE Bb3AyX € pasHa Ha
cTafiHara Temnepatypa. Toa u3nckea TemnepaTypara
Ha CTaATa No BPeme Ha HIMEPBAHMATA [d HE Ce npome-
Ha B pamkuTe Ha (1-2(C. 3anucBawoTo ycTpoAcTso mMo-
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ISOLATION AND CHEMICAL COMPOSITION OF A
FRACTION FROM GALEGA OFFICINALIS L.,
INHIBITING PLATELET AGGREGATION

A. ATANASOV', B. TCHORBANOV?, ZH. TSOKEVA'. V. SPASSOV'

'Department of Biophysics, Faculty of Medicine, Trakia University. Stara Zagora;
*Institute of Organic Chemistry with Centre of Phytochemistry. Bulgarian Academy of
Sciences, Sofia; *Department of Pharmacology. Faculty of Medicine,

Trakia University. Stara Zagora; Bulgaria

Summary

Atanasov, A., B. Tchorbanov, Zh. Tsokeva and V. Spassov, 2004. Isolation and chemical
composition of a fraction from Galega officinalis L.. inhibiting platelet aggregation. Bulg.
J. Vet. Med., 7, Suppl. 1.29-33.

A fraction from crude cxtract ol Galega officinalis L. has been purified by chromatography on
Sephadex G-25, Scpharose 4B, DEAE-Cellulose and Sephadex G-100 column. The final purilication
factor of the fraction was 120. The peuak in elution profile after Sephadex G-150 showed a molecular
weight of 100-140 kDa. Active fragments with lower molecular mass were also detected. The isolated
fraction appeared 1o have a polysaccharide nature, including 23 % of protein. The amino acid analysis
of the fraction showed a protein content composed from almost all amino acids. The fraction com-
pounds inhibited platelet aggregation induced by 25 pM ADP, 100 pg/mL collagen and 0.8 U/mL
thrombin with ICsy 9.3 pg/mL for ADP and with ICyy, 12.8 pg/mL and 15.1 pg/mL for collagen and
thrombin respectively.

Key words: amino acid composition, extract, Galega officinalis L., platelet aggregation,
polysaccharide-protein fraction

INTRODUCTION

Galega officinalis L. is a plant wide dis-
tributed in East Europe, Italy and Bul-
garia. The plant is used in the traditional
medicine of these countries in the treat-
ment of diabetes mellitus (Benigni et al.,
1972). Over 15 biologically-active sub-
stances are isolated from Galega offici-
nalis: alkaloids, flavonoids, glucosides,
saponin and others. The biologically ac-
tive alkaloid galegine (exhibiting a hypo-
glycaemic effect in vivo) was also isolated
from Galega officinalis (Hoppe, 1975).
Recent experimental results of Atanasov
(1994) showed that in vitro the crude ex-
tract suppress platelet aggregation induced
by ADP, thrombin and collagen. In this

paper we report the purification and char-
acterization of a final active fraction from
crude extract of Galega officinalis L.

MATERIAL AND METHODS

Plant mmaterial, preparation of the extract
and isolation of the'active fraction

The aerial parts of Galega officinalis at
flowering stage were collected in different
parts of Trakia (Bulgaria). Crude extracts
were obtained by maceration of 200 g dry
matter in 2000 mL distilled water (pH 8
adjusted with sodium hydrogen carbonate)
for 20~24 hours at 18-20 °C. Fresh ex-

g%



N 25

Bulgarian Journal of Veterinary Medicine (2005), 8, No 1, 13-22

ALLOMETRIC RELATIONSHIP BETWEEN THE LENGTH OF
PREGNANCY AND BODY WEIGHT IN MAMMALS

A. T. ATANASOV
Department of Physics and Biophysics. Faculty of Medicine.
Trakia University. Stara Zagora. Bulgaria

Summary

Atanasov, A. T., 2005. Allometric relationship between the length of pregnancy and body
weight in mammals. Bulg. J. Vet. Med., 8. No 1. 13-22.

The relationship between the length of pregnancy and the body weight in mammals — Metatheria and
Placentalia. including 17 orders of animals with body weights ranging from 8 g to 15 t was investi-
gated. It was found out that an allometric relationship existed. that could be described by the equation
T = 7.545xM"**  \where T — pregnancy length in days. M - body weight in grammes. 7.545- al-
lometric coefficicnt. 0.2689 — power allometric coelficient.

Key words: body weight. length of pregnancy, mammals

INTRODUCTION

There are numerous scientific reports
about allometric relationships between
animal body weight and a number of
physiological parameters (Kleiber, 1961:
Schmidt-Nielsen, 1984; McNab, 1988) -
the rate and frequency as traits of physio-
logical and biochemical processes, me-
tabolism rate (Ballard er al., 1969), the
biological half-life of various drugs
(Lashev & Pashov. 1992: Lashev et al..
1992, 1995; Pashov et al., 1997: West et
al., 2002 ) etc.

From the point of view of practical
and theoretical medicine, allometric rela-
tionships regarding the innate processes in
animals are particularly interesting. Hav-
ing studied numerous birds with body
weights ranging from 2.5 g (colibri) to
1000 kg (epiornis) Rann & Ar (1974)
revealed an allometric relationship be-
tween the incubation time and egg weight
whereas Rahn er al. (1975) showed the
link between incubation time and the

weight of parent birds.

The studies upon the pregnancy in
large varieties of animal species are scarce
(Atanasov. 2004. 2005). With this con-
nection, we investigated the presence of
an allometric relationship between the
body weight of mammals and the length
of pregnancy as well as the influence of
genotype on such a correlation.

MATERIALS AND METHODS

The data for the studied mammal species,
their body weight and pregnancy lengths
were collected from review papers
(Walker, 1968; Markov, 1980; Grant.
1980: Maurice, 1962; Naumov & Kuzyak-
ina. 1971) and original articles. The pre-
sent investigation included 105 animal
species from the Mammalia class from
Metatheria and Placentalia subclasses and
the following orders: Marsupialia, Insecti-
vora, Chiroptera, Edentata, Pholidota,



l,mlieu pcqal\mnp

[p: BeseBi=nantoaceus

(Cmy=3ncopa):

BoaiE CEditor-in-chief:
LG \'Lle\ pnhnla;,\ (St /.J"om)

avis esaben peqal\mop

B! ,Iumunpuli eI 020

Codun)
I)Lput\ Editor-in-chief:
Vo Dimitroy -ilergology 1S0iia)

Hayuen Lel\penmp

1L kavtenofia’s namosozusi Coipust )
Scasecretany:
M. Kamenovi - p.llhuln;,\ (Slghn

 Peqakuuoia Koseeus
(Editorial ann‘d)'

1 l.x\mnuli \upy hll)l
ff m\ruﬂ)
D. Damjanavi- surgery
~ 1 Sufiug
. Kaael - nLquampun

(Cudbung:

. L Kalev- puh.llrm
1Sulii)

A Aacodiemol - - i suonizun -

(Codsust

Al luL,nfum -physiclopy

l\uh.l)

I A u;mli Lugukpunmm us
(Cathus)

1. l(umm endocrinilogs
{Solia)

182 Hak npcku - cacmpuenmepningi:
(Cme3acopus

fchuharshy - gastroenterology

(St Zay -m.I)

2 HomekoB - aielipusocuatt Codiisy
2. Shotchoy - sicurolom

: ~ (Sofiu)

Pegukunuoneir chiem
-(.\dviwrv Board):

AL \quuli conti xup\pauu
(Cne. 3azopi)

A Amluu viascular surpery
(S, /n;,nr.l)

I bupuunll COMA L \u‘Juuum
(Codui)

A Bumu\ social medicine

: (Sofia)

B bype: ipcki

_(Cothus)

A5 lhusnrsl\» (Sofi)

AL ) Baniind) = Bupycuansus
TCogun)

AL Galahov - virology

- (8ol
EoEdppeatoB s saschyspiit
puosacns (Chmiue, PO Lkegonasy)
G. Efremoy < wolecular hiology
(¢ kup]t I Makedonia)

K= Kotsed = mtamon

(1LaeBen)

K. Koichey -anatomy

(Pleven)

AL Awzitpols - namostus

{Cnn 3acopal

L. Lazavov - anabimy

(Sl VA ipor )

5'2004

D XUMIS 1 I)I/IOXI/I’\/H/I}I
CHEMISTRY. AND BI()CHEMISFRY

0 (DMBI/IKA " BI/IO(DM3I/IKA

PHYSICS AND BI OPHYSICS

O HEMATPYSL
: 'PEDIA TRIC_..;._

"_l:i ()LOPI/IH()AAPI/IHI OAOFI/I&I

0 I’ORHIN()LA RYN(;()LOGY :

a CT OMA] OAOFI/ISI
DENTISTRY:

M3IATEACTBO 3HAHME! EOOI

PUBLISHIN(‘ ”LNANIE" LTD




Qusuka u Guodusuka * Physics and Biophysics 7
BULGARIAN MEDICINE, VOL. Xl N 3

BbATAPCKA MEOMUMHA, TOM XII, BP. 5 + 2004 -

AVIHEVIHA 3ABUICUMOCT MEXKIY IIbAHATA METABOAVTHA
EHEPTVEA 3A EIMH 2KUBOT U TEAECHATA MACA IIPU
IMMOMKMAOTEPMHUTE 2KUBOTHU

Amanac Amanaco8
Kamegpa, no ¢uauka u Suouuka, Meguuuncku gukyamem, Tpakulicku ynuBepcumem, Cmapa 3azopa

LINEAR RELATIONSHIP BETWEEN THE TOTAL METABOLIC ENERGY PER LIFE SPAN
AND THE BODY MASS OF POIKILOTHERMIC ANIMALS
Atanas Atanasov
Department of Physics and Biophysics, Medical Faculty, Thracian University, Stara Zagora, Bulgaria

Peuensenm na cmamusma: goy. g-p MB. TaneB, yon

PE3IOME. ITpne 54 nofikuaamepan AuBorne om pazmean kaacoBe w apymu: Protozoa, Nematoda, Mollusca, Asteroidac,
Insecta, Arachnoidae, Crustacea, Pisces, Amphibia, Reptilia v Snakes e yemanollena .nneiina raBuctiaocn sekegy nvanama
nemabonunna enepean wipasxogBana sa cqun Aufiom P.T, (k) w awcama M(kg): P.T, = A M. Koeduuennom A=
2,85.10" kilkg e nvanama memato.umna enepaus a cgun Akubom na 1 kg meacena naca, P(kllday) - ckopecmma na
nemaboana, Ty - npoguadkumenocnma na skufioma na opramasune. B cnaa ¢ waBucunocnuna P.T, S A, (max).M,
kugemo makcwnamama cmorincen na kovduuenma A, (inax) =5.0. 10 kifkg ¢ 2opnamama encprennna 2panuia 1a notiku-
aomepunume Bugolie.

KAIOYOBU DYMMN: aiemalio.nina enepaus, npoguakwnetnocm na kufloma, notikuiomep.unu skuBonuu,

INTRODUCTION. Handbooks of bioenergetics
(1,2) shaw that the relation between oxygen consumption
rate of animals and their body mass is expressed by the
equation: P = aM¥, where P is the quantity of oxygen
consumed or heat production per unit time (kJ/day), M
- body mass of animals (kg), a and k - alometric
coefficients. If T, - is longevity of animals, the quantity
- (P.T,)) is the total metabolic cnergy of animals per life
span. The aim of this study is to establish the relationship
between total mectabolite cnergy per life span of
poikilithermic animals and her body mass.

DATA AND METHODS. The study researches 54
poikilothermic species from different types and classes.
Data for rate of basal metabolism P, body miss M and
life span T (year, day, hours) of animals arc collected
from other scientific sources (1,2,3,4,5). The 1otal
mutabolic energy per life span - P.T, (kJ) is calculated
as product from velocity of metabolism P (kJ/day) and
life span-T, (day) for cach animal. The total metabolic
cncrgy per life span per 1 kg body mass A, = (P.T,)/
M, kJ/kg is calculated as a ratio of (P.T,) and hody
mass M. A statistic package is uscd for calculations (5).

Duta for body mass M, velacity of mctabolism P
and life spun Tls of animals are: [Animal (name), body
mass - M (kg), velocity of metabolism - P (kJ/day), life
span - T, (hour, day, ycar)]: Profozoa (la). Bacteria,
1.10" kg, 48.10" kJ/day, 1 day; (1b). Bacteria, 1.10°*
kg, 240.10%* kJ/d, 1d; (2). Azotobacter chroococcum,
1.10* kg, 4,82.10" kJ/d, Id; (3a). Flagellata and
Mastogophora, 1.10" kg, 14,47.10" kl/d, 7d; (3b).
Flugelata and Mastogophora, 1.10" kg, 28,94.10" k1/d,
7d; (4). Saccharomyces cereviscae, 2,10 kg, 36,17.10"
ki/d, 7d; Nematoda: (5). Clymenella torquata, 50.10%
kg, 7,1.10°% ki/d, 8y; (6). Clymenclla mucosa, 109.10%
kg, 13,93.10% kJ/d, 8y; (7). Climenella zonalis, 23.10"
kg, 3,6.10° kI/d, 8y; (8). Soil warm, 1.10% kg, 0,724.10%
kJ/d, 10y; (9). Ascaris, 0,01.10" kg, 2,412.10* ki/d, 3y;
Mollusca: (10). Ancylus, 0,02.10° kg, 1,707.10° kJ/d,
10y; (11). Octopus, 0,02.10* kg, 2,7.10" ki/d, 10y; (12).

Bac s 13 ro et K e

Lymnaea, 0,02.10% kg, 2,316.10* kJ/d, 10y; (13). Molusca,
3,107 kg, 0,1733 kl/d, 10y, Asteroidae: (14). Asterias,
10.10% kg, 1,93 ki/d, 7y; Arthropoda (Insectu, Arachno-
idae): (15). Aranci (Phidiphor), 0,337.10° kg, 24,12.10"
kl/d, 8y, (16). Aranci (Achaeranea), 0,073.10" kg,
12,54.10% ki/d, 6y; (17). Aranci (Phidippus), 0,568.10%
kg, 25,48.10° ki/d, 10y; (18). Porcellio, 0,082.107 kg,
3,8.107 ki/d, 10y; (19). Lepisma-insecta, (,0125.10% kg,
0,85 ki/d, 7d; (20). Drozofila-insecta, 1,2.10* kg, 8,4.10°
kl/d, 21 d; Arthropoda (Crustacea): (21). Emerita, 15.10°
kg, 795,96.10% kJ/d, Wy; (22). Orcomella, 2,39.10°° kg,
203.10% kJ/d, 10y; (23). Laborchestia, 0,27.10° kg,
22,92.10% kl/d, 10y; (24). Orconcctes, 14.10° kg, 1,013
kl/d, 10y: Osecichthytes (Pisces). (25). Cyprinus (Cyprinus
carpio), 0,074 kg, 3,21 ki/d, 12y; (26). Notothenia, 0,2
kg, 5.4 k1/d, 24y ; (27). Chacnocephalus, 0,2 kg, 6,07
kl/d, 24y; (28). Scyliorhinus, 0,149 kg, 4,3 kJ/d, 18y
(29). Mugit, 0,149 kg, 7,188 kl/d, 18y; (30). Lampetra,
0,037 kg, 1,749 kl/d, 12y; (31). Girella, 0,070 kg, 4,42
ki/zd, 12y; (32). Anguilla, 0,040 kg, 1,698 kl/d, 12y
(33). Bagarius bagarius, 0,147 kg, 6,52 kl/d, 25y, (34).
Salvelinus alpinus, 0,112 kg, 11,075 kl/d, 12y; (35).
Catostomus catostomus, 0,070 kg, 3,678 ki/d, 12y; (36).
Ictalurus (Amiurus nebulosus), 0,127 kg, 4,288 kJ/d, 28y,
Amphibia: (37). Frog (Rana), 32.10° kg, 0,852 kJ/d,
36y; (38). Frog (Acris), 30.10" kg, 1,447 kl/d, 25y; (39).
Salamandra atra, 13,4.107 kg, 0,482 kJ/d, 20v; Reptilia:
(40). Agamidae (Amphibolurus), 373.10" kg, 25,18 kJ/
d, 10y; (41). (Dipsosaurus), 64.10% kg, 0,965 kl/d, 10y;
(42). (Anolis), 5.10°% kg, 0,281 kl/d, 10y; (43). (Lasepta),
6,3.10% kg, 0,744 kJ/d, 10y: (44). Tortoisc (Chrysemys),
0,25 kg, 4,48 kJ/d, 30y; (45). Tortoise (Pscudemys) 0,25
kg, 13,5 kJ/d, 30y; (46). Sauria (Iguana), 0,785 kg, 58,7
kl/d, 20v; (47). Crocodile (Alligator), 49 kg, 1,83.10°
kl/zd, 40y; Repilia (Snakes): (48). Boidac, 1,0 kg, 10 kJ

d, 30y; (#). Boidac, 10,0 kg, 100 kl/d, 30y; (50).
Colubridae, 0,080 kg, | kl/d, 14y; (51). Piton, 5 kg, 17
klzd, 30y; (52). Euncctes, 11,3 kg, 1145 ki/d, 30y ;
(33). Natrix, 0,084 kg, 2,834 kl/d, 14y: (54). Grass-
snake, 3,27 kg, 28,4 kl/d, 30y.
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TOTAL METABOLIC ENERGY PER LIFE SPAN OF THE MAMMALS
IS LINEAR PROPORTIONAL TO THE BODY MASS WITH LINEAR
'COEFFICIENT (7+0.5)x10°kJ/kg

A. Atanasov

Medical Faculty, Thracian University-Stara Zagora, Department of
Physics and Biophysics, atanastod@abv.bg

ABSTRACT

Over a wide range of living species ( 90 mammals from mouse to elephant) was shown that there is
positive correlation between the total metabolic energy per life span PT s (kJ) (rate of methabolism,
kJ/day x life span, day) and body mass M(kg) from type: PT, = A*y M "9 (R=0.98, n=90) with mean
linear coeficient A"y= 6.7x10°kJ/kg. Real slope of correlation line of total metabolic energy per life span
energy per life span (per 1 kg body mass) - Ajs have a
ranging from 3 x10° ki/kg to 30 x10° ki/kg, despite of
6 orders of magnitude in rate of metabolism and the body mass of animals. The value Ay is the * energy
capacity of lkg’ living body mass. The study shows that | kg body mass of mammals consumes nearly
equal amount of metabolic energy during all life. Exhausting of this energy amount leads to biological

on mass may be near to 1.0. The total metabolic
characteristic values for other orders of mammals,

death.

Key words: rate of metabolism, metabolic energy, body mass, life span

INTRODUCTION

The power relationship between the rate of
metabolism P and body mass M of animals is
expressed by the law of Kleiber (1, 2): P=aM",
where a, k-are alometric constants characteristic
for every class and order of animals (3.4). The
attempt to explain the decrease of the intensity
of metabolism P/M , that is observed with the
increase of the body mass of the animals
continue of experimental and theoretical level
(5,6), becouse this power dependence is
fundamental for energetics of living organisms.
The introducing of the life span Ty as a
parameter (6, 7, 8, 9) give possibility to
calculate the total metabolic energy per life span
of animals in function of body mass.

DATA AND METHOD

The data for the rate of metabolism P(kJ/day) ,
body mass of species M(kg) are given from
original scientific sourses (11, 12, 13, 14, 15,
16). The calculating data for the total metabolic
energy per life span P Ti(kJ) and for the total

Trakia Journal of Sciences, Vol. 3, Suppl. 1, 2005 9

metabolic energy per life span (per 1 kg body
mass)- A" (kJ/kg) for 90 mammals are given
from original publications (7, 8, 9). The data for
life span Ty,(day) are given from 7).

Data for body mass M, rate of metabolism P
and life span Ty of Mammals are: [Animal
(name), body mass-M(kg), rate of metabolism-
P(kJ/day), life span-Tu( year)]:  class
PROTHOTHERIA-order Monotremata
(1).Tachiglossus aculeatus, 2.5kg; 301.5kJ/d; 10
years;(2).Ormithorhynchus  anatinus, 1.3kg;
228.6kJ/d; 8y;(3).Zaglossus bruijni, 10.3kg;
593.78kJ/d; 19y; ;class METATHERIA- order
Didelphoidea  (4).Lutreolina crassicaudata,
0.812kg; 198.3kJ/d;  7y;  (5).Didelphis
marsupialis, 1.329kg; 298.66kJ/d; 8y, order
Dasyurida (6).Antechinus macdonnellensis,
0.0141kg; 9ki/d; 2y, (7).Antechinus stuarti,
0.0365kg; 17.6kJ/d; 3y;

(8).Antechinomus laniger, 0.0085kg; 5.166kJ/d;
2y; (9).Dasyuroides burnei, 0.089kg; 37.35kJ/d;
3y;(10).Isodon macroorus, lkg; 200.9kJ/d; 6y;
(11). Perameles nasuta, 0.645kg; 152, 46kJ/d;
5.5y, (12).Planigale maculata, 0.0131kg;
9.64kJ/d; 2y; (13). Sminthopsis crassicaudata,

-~ Sl ms amansa
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LINEAR ALLOMETRIC RELATIONSHIP BETWEEN TOTAL
METABOLIC ENERGY PER LIFE SPAN AND BODY MASS OF
TERRESTRIAL MAMMALS IN CAPTIVITY

A. T. Atanasov
Faculty of Medicine, Trakia University, 6000 Stara Zagora. Bulgaria

Summary

Atanasov, A.T.. 2006. Linear allometric relationship between total metabulic energy per life
span and body mass of rerrestrial mammals in captivity. Bulg. J. Vet. Med.. 9, No 3. 159-174.

The biocnergetic studies on animals have shown that basal metabolic rate P (kJ/d). is related to the
body mass M (kg) of animals as expressed by the equation: P = aM*. where a and k are allometric
coefficients. The aim of this study was to investigate the allometric relationship between the total
metabolic energy per life span Py =PTj, where T, is the life span. and the body mass of terrestrial
mammals in captivity. Using statistical analyses it was shown that in 86 terrestrial mammals (Pro-
totheria, Metatheria and Eutheria). a lincar relationship betwcen total metabolic energy per life span
(PTis, kJ) and body mass (M. kg) existed: PTi= A* MY where T, (d) is the life span of animals
in captivity in days, calculated from formula of Sacher Tuly)= 11.8xM"*" and the linear coefficient
A'y = 11.407x10° ki/kg is the total metabolic energy. expended during the life span per I kg body
mass of animals with physical dimension of “potential”. This linear coefficient can he regarded as
relatively constant metabolic parameter for all terrestrial mammals, in spite of 6-degree differences
between basal metabolic rate and body mass of animals. A mean values of linear coefficient A.for13
studied orders (Monotremata, Didelphimorphia, Dasyuromorphia. Peramelemorphia, Diprotodontia.
Xenarthra, Pholidota. Rodentia, Lagomorpha, Artiodactyla, Camivora, Chiroptera, Primates) grow
from 5.6x10° kl/kg in Didelphimorphia to 18.1x10° kJ/kg in Monkeys. It was shown that from the
view of classical physics, the basal metabolic rate could be expressed as: P = (Ay e MYR,, . where
A, — total metabolic energy per life span. per lkg body mass. Ry = body (volume/surface) ratio of
organisms and ac= Ren/Ti (m/s) — characteristics speed with values 5x107"%2x107"" (m/s). The
conventional “metabolic force’ Fue=Plag=(AMV Ry, related to basal metabolic rute P. was ex-
pressed as a function of metabolic potential (Ay). body mass (M) and conventional length (R.n).
which is characteristics length for every organism.

Key words: force, gravitation, life span, mammals, metabolic energy

INTRODUCTION

The pattern existing between various 1988: Gillooly er al., 2001) have shown
fundamental characters of living organ- that the basal metabolic rate (P, kJ/d) is
isms and their body size or mass are gen- related to the body mass (M, kg) as ex-
erally described as a power function pressed by the equation of the type
called ‘allometric’. The bioenergetic P=aM*. The biological meaning of linear
studies on poikilothermic, mammals and and power coefficients a and k is con-
aves (Hemmingsen, 1960; Kleiber, 1961; nected with evolutionary range of ani-

Hofman. 1983: Heusner, 1985; McNab, mals (Zotin & Lamprecht, 1996: Atana-
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THE NEAR TO LINEAR ALLOMETRIC RELATIONSHIP
BETWEEN TOTAL METABOLIC ENERGY PER LIFE SPAN
AND BODY MASS OF NONPASSERINE BIRDS

A.T. ATANASOV

Department of Physics and Biophysics, Medical Faculty, Trakia University,
Stara Zagora, Bulgaria

Summary

Atanasov, A. T., 2007. The near to linear allometric relationship between total metabolic
energy per life span and body mass of nonpasserine birds. Bulg. J. Vet. Med., 10, No 4, ... -

The bioenergetic studies on animals have shown that the basal rate of metabolism P(kJ/d) is related to
the body mass M (kg) of the animals as expressed by the equation P=aM¥, where a and & are allomet-
ric coeflicients. The aim of this study was to investigate the allometric connection between the total
metabolic energy per life span PTls (kJ) and the body mass M (kg) of nonpasserine birds (with Tls —
life span in days). Using statistical analyses it was shown that a near to linear relationship existed
between the total metabolic energy per life span and the body mass of nonpasserine birds (class
Aves), belonging to 23 orders (Struthioniformes, Rheiformes, Casuariiformes, Apterygiformes,
Sphenisciformes, Procellariiformes, Pelecaniformes, Ciconiiformes, Anseriformes, Charadriiformes,
Columbiformes, Falconitformes, Galliformes, Gruiformes, Psittaciformes, Cuculiformes, Strigiformes,
Caprimulgiformes, Apodiformes, Coliiformes, Trogoniformes, Coraciiformes and Piciformes) of the
type: PT,= A% xM®% with correlation coefficient of R’=0.97. The linear coefficient A% =29.4x10°
kJ/kg is the total metabolic energy, exbausted during the lite span per | kg body mass of birds. This
lincar coefficient can be regarded as a relatively constant metabolic parameter for nonpasserine birds,
in spite of 10° fold differences between the body mass of birds. The mean values of linear coefficient
A for the 23 studied orders differed 4.65 times between big birds (order Struthioniformes) and small
birds (order Psittaciformes), since A, grew from 12.5x10° ki/kg in order Struthioniformes to
58.13x10° ki/kg in order Psittaciformes. The mean Ay values for 23 orders were nearly multiple to
3x10°kJ/kg. The energy of 3x10°k)/kg was exhausted from 1 kg body mass of big and small birds for
the periods when the sexual maturity was reached.

Key words: basal rate of metabolism, life span, nonpasserine birds, total metabolic energy

INTRODUCTION

The patterns existing between body size
or mass and the other fundamental fea-
tures of living organisms are generally
described by a power function called an
‘allometric’ one.

The biocnergetic studies on poikilo-
thermic animals, mammals and birds (Hem-
mingsen, 1960; Kleiber, 1961; Schmidt-

Nielsen, 1984; Heusner, 1985; McNab,
1988; Chen & Li, 2003; Agutter &
Wheatley, 2004; Speakman, 2005) have
shown that the basal rate of metabolism
P(kJ/d) is related to the body mass M(kg)
as expressed by an equation of type
=aM*, The biological meaning of the
linear coefficient a and the power coeffi-
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THE ALLOMETRIC RELATIONSHIPS BETWEEN GRAVITATIONAL
CONSTANT, MAX PLANCK CONSTANT AND BODY MASS, SIZE,
GENERATION TIME, DENSITY AND SPEED OF GROWTH IN
PROKARYOTES

A. Atanasov*
Medical Faculty, Department of Physics and Biophysics, Thracian University, Bulgaria

ABSTRACT

The study shows that there is an allometric relationship between the gravitational constant, the
Planck’s constant and the body mass, size, generation time, density and the speed of growth in
prokaryotes. The allometric relationships are received on the basis of Max Planck’s ratios between the
gravitational constant G=6.673x10"'(N.m%kg?), the Planck’s constant h=6.6262x10™ (J.s) and the
speed of light c= 2.9979x10® m/s. Max Planck and other theoretical physicists have calculated the
fundamental physical quantum for mass: M=(h.c/G)"*=2.176x10® kg, length: L=(h.G/c*)"*=1.616x10"
¥m, time: T=(h.G/c®)"*=5.389x10""s, and density: p=M/L>=1.10%", kg/ m’, using G, h and c constants
in these ratios. If in Planck’s relations we replace the speed of light ‘c’ with speed v.y= (8+0.16)x10
"m/s, equal to linear growth of prokaryotes, during multiplication of cells by binary fission:
vu"=Mu"!(pc="Lc,“zTg,)z Leew/ Ty (Where Moy-body mass of cells in kg, pcn -body density of cells in
kg/m’, Lecen - body length of cells in m, Tq- generation time between multiplication in s), we can get
the values for mass, size, generation time and the density, that is typical for small prokaryotes
(Bacteria, Mycoplasmatales, Rickettsiales, Chlamydae).

Key words: Gravitational constant, Planck's constant, Prokaryotes, mass, size, density, generation

time, allometric relationships.

INTRODUCTION

The pattern existing between the other
characters of living organisms (metabolic,
respiration and enzyme rate, heart and
respiration frequency, organ weight, life span)
and their body size or mass are generally
described as a power function called
‘allometric’ The allometric equation was
studied on theoretical and experimental level
about 100 years ago, concerning mainly the
connection between oxygen consumption and
body mass of animals (Kleiber, 1961;
Schmidt-Nielsen, 1984; Speakman, 2005;
Nagy, 2005), aging and longevity in
Mammals (Cutler, 1984); relationship
between the total metabolic energy per life
span and the body mass in animals (Atanasov,
2005a, b, c; 2006 a, b, c; 2007); the effect of
temperature on metabolic rate (Gillooly et al.,

* Correspondence to: A. Atanasov, Medical
Faculty, Department of Physics and Biophysics,
Thracian University, 6000 Stara Zagora, 11
Armeiska Str., Bulgaria; Fax: +359 42 600705, E-
mail: atanastod alabv.bg

2001), an allometric cascade that links the
cellular and the whole animal metabolism
(Darveau et al., 2002), changes of the linear
and power coefficient in 'metabolism-mass'
relationships (Zotin and Lamprecht, 1996;
Atanasov and Dimitrov, 2002), membranes
and the setting of energy demand (Hulbert

and Else, 2005), re-calculation of
‘metabolism-mass’ equations using ‘field
metabolic rate’ data (Speakman et al,

2002;Chaui-Berlinck et al., 2005; Speakman
and Selman, 2003; White and Seymour, 2005;
McLean and Speakman, 2000; Speakman et
al., 2003, 2004; Selman et al., 2005).

Missing in the cited literature above are
surveys on the relationship between the
integral biological and physical characteristics
of living organisms (such as body mass, body
volume, body surface, body density) and
fundamental physical constant of Universe.

From four fundamental physical forces
and interactions  (gravitational, weak,
electrostatic and nuclear) the main role in the
metabolic processes of the living world play
the gravitational and electromagnetic

Trakia Journal of Sciences. Vol. 5. No. 2. 2007 19
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THE CHANGE OF POWER COEFFICENT IN ‘METABOLISM-MASS®

RELATIONSHIP ACROSS LIFE’S TAXONS DURING EVOLUTION:
PREDICTION FOR ‘MASS-DEPENDENT METABOLIC MODEL.’

A. Atanasov*

Department of Physics and Biophysics, Medical Faculty, Trakia University-Stara Zagora

ABSTRACT

In this work we have to show that during the increasement of the order in the urgatisnis from
Unicellular to Plants, Poikilotherms and Homeotherms, the power coelficient m ‘metabolism-mass’
relationship P=upf* changes trom taxu to taxa varying between the optimal value of £=0.85-0.90.
The organisms with high complexity and differentiation (non-continuously growing organisms) are
characterized with values of exponent & lower than 0.85-0.90. The organisms with low complexity,
differentiation, and high growing processes (continuously growing organisms) are characterized with
value of exponent k higher than 0.85-0.90. The ontogenetic organism has values of 4 around 0.85-
0.90. Here, we presented for first time a new "mass-dependent metabolic model” based on
connection between power coefficient 4 and growing processes.

Key words: metabolism, exponent, poikilotherms, mammals, aves, mass-dependent metabolism.

INTRODUCTION

Bioenergetics is connected with evolution of
organisms. Handbooks of bioenergetics show
that the basal metabolic rate (P, J/s) of animals
is connected with their mass (M, kg) by the
cquation

P =aM" N

The coefficient @ means a mass-specific
metabolic rate for an organism with unit body
mass (lg or lkg). The biological mecan of
power cocfficient (cxponent) k is trouble,

Organismal complexity is posilively correlated
to body size (1, 2). Both size and complexity
have increased throughout the evolutionary
history of life (3, 4, 5).While these patterns are
widely accepted, the mechanisms behind the
evolution of organismal complexity are poorly
understood (6). However, there is not any
standard definition of complexity. McShea (7)
provides several dcfinitions for biological
complexity. These include: the number of

*Correspondence to: Aranas Todorov Atanaso,
Department of Physics and Biophysics, Medical
Faculty, Trakia University-Stara Zagora, 11
Armeiska Str. E-mail. atanastod@abv.bg

<

different parts within a hierarchy (gcnes, cells,
organs, etc.), the number of interactions
between parts in this hicrarchy, the number of
parts for a particular spatial or temporal scale
and the number of intcractions between parts
in a spatial or temporal scale. Some conceptual
models have linked the evolution of
organismal complexity, measured by the
number of cell types, with increasements in the
body size of the organism (I, 2). Other
conceptual models have connceted  the
cvolution of metabolic intensity, the mass
specific rate of energetic processing for a given
body mass, with body size (5, 8). However,
none of these approaches have considered the
mechanistic linkage between the number of
cell types, body sizc and metabolic intensity.
Interestingly, body size, compleaity  and
metabolic intensity  have all  increased
throughout macrocvolution 9, 10). In the
contrary, Makaricva ct al. (11) have showed
that the mean mass-specific metabolic rate is
strikingly similar across life’s major domains
and has an cvidence for life’s metabolic
optimum,

The scaling of basal metabolic rate with body
mass (eqn. 1) has long been a controversial

12 Trakia Journal of Sciences. Vol. 8, Suppl. 2. 2010
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IN VITRO EQEKT HA BOOHUTE
HU3BAEIIM HA HJAKOM AEYEBHU
PACTEHUA OT BBATAPCKATA (DAOPA
BBPXY TPOMBOUUTHATA ATPErAIIUA

A. Amanacof
Bucw Mequuuncku uncmumym - Cmapa uzopa, Kamegpa Quauke o
Buodusuka®

PE3IOME: Pa3spabomen e BucokowyBcmBumenen
Memog 3a pezucmpupane Ha nomuckauju mposboyumnama
azpezayus cocmabku 8 u3Baeyume na seuebru pacmenus.
C nosmowyma na cviyus memog ca ugenmuduyuparu 10
Aevebru pacmenus, koumo cegspicam makuBa cvemabku.
M3Baeyume na gBe seuebnu pacmenus - Galega officinalis
L. u Punica granatum L. nomuckam 8 3nawumeana cmenen
mpomboyumnama azpezayun. ITpu ocmanasume ocem -
Agrimonia eupatoria L., Cydonia oblonga Mill, Arctastaphyllos
uva-ursi L. (Sprend.), Geum urbanum L., Dryopteris filix-
mas (L.) schott, Corylus avellana L., Ephedra distachya L.,
Primula officinalis L. nomuckanemo e nesnauumeinro, o 8
3amana na moBa uiBaeyume na me3u sevebHu pacmeHus
nokasBam sekmunonogobro geldcmbue, koemo ce uspazsBa
8 cusno napywaBane na koaougrus cmabusumem Ha
CEpyMHUME U NAGIMEHU NPOMEUNHU U A2AYMUHUDPAUO
geticmBue Buvpxy epumpoyumume Ha nasxa u woBeka. ITem
om me3u AevebHu pacmerus He ca peaucmpupaxu 8
Haywrnama sumepamypa kamo aekmurcvgupikaiyu.

KAKOYOBHU TYMMU: sexetinu g Boguu ustiaeyu, in vitrn,

mposlioyumia crpezayus,

YBO/I: BuvageiicmBuemo na pasauyHume npupogxu
U cuHmemuyHu XuMmuyHu cyGecmanuuu Bupxy
mpomBouyumnama azpezauus npegcmaBasBa unmepec 3a
npakmukama B8+8 Bpevska c mvpcecnemo na noBu
ackapcmBenu cpegcmBa, neobxogumu 3a Aevenuemo Ha
3a6oasBanus, cBbp3anu c HapywcHuA Ha xomeocmasa (1).
Eguun npobaem, cBbp3an ¢ mbpcenemo u ugenmu-
¢uuupanemo na cvemabku, nomuckawu mpomGoyum-
H#ama azpezauus B usBacuume Ha aeue6Hume pacmenus, e
Huckama konuenmpauus Ha me3u cbemaBku B uaBacuume.
ToBa Hasaza ga ce mbpeam ekenepuMenmaanu ycaoBus,
npu koumo mpomGouumuama cycnchisus, ugenmu-
dunupawa nasuvuemo na makuBa cvemaBku, ga Gvge
makcumaano yyBcmBumeana kvmM nomuckawomo um
gciicmBue. B nawume ekcnecpumenmu moBa Gewe
nocmuzramo kamo usnoaiBaxme nabwa mpomGouumua
naasma, paspegena ¢ pazmBop na Xeunkc 6es Ca?* 8
nogxogawo cbomHowenue, koemo # npaBu 5-6 nbmu no-
uyBcmBumeana kM nomuckauwu pakmopu 8 cpaBuepue ¢
yoBewkama mpombouumua naasMa cuC cbuomo
cbgbpikanue Ha mpomGouumu 8 naazmama.

MATEPUAAN U METOIN

Aeuebnume pacmenua Gsxa noay4ecHu

komepcuaano u ugenmuduuupasu B Kamegpama no
G6omaxuka npu PapMaucBmuuen dpakyamem - Codus
(Bvazapus). Beuuku pacmesus ca cbbupanu Mexkgy maii u
cenmeMmBpu no Bpeme Ha uvdmedk - 1992 2oguna B pasauunu
yacmu Ha Tpakuilickama nusuna. Boghume usBaeuu ce
noayuaBaxa upe3 Maucpauus Ha 2 g cyXx Mamepuaa om

IN VITRO EFFECT OF WATER EX-

TRACTS OF SOME MEDICINAL PLANTS
FROM BULGARIAN FLORA ON PLATE-
LET AGGREGATION

A. Atanasov
Higher Medicul instiute, Dept. of Physics und Biophysics, Sturu Zagora

SUMMARY: A high-sensitive method for registration of
compounds with inhibitory effect on platelet aggregation in water
extracts from medicinal plants is elaborated. With the help of
the same method 10 medicinal plants, containing those com-
pounds are identified. Water extracts from two medicinal plants:
Galega officinalis L. and Punica granatum L. inhibit consid-
erably platelet aggregation. The other eight extracts of: Agrimonia
eupatoria L., Cydonia oblonga Mill., Arctostaphyllos uva-ursi
L. (Sprend.), Geum urbanum L., Dryopteris filix-mas (L.)
schott, Corylus avellana L., Ephedra distachya L., Primula
officinalis L. provide slight inhibition but in spite of that the

.extracts of these plants show lectin-like action, expressed by

strong disturbance of colloidal stability of plasma and serum
proteins and agglutinatory effect on rat and human erythro-
cytes. Five of these medicinal plants are not registered in scien-
tific literature as lectin-containing,

KEY WORDS: medicine! planis, water extracts, in vitrs, platalet aggregelion.

The effect of different natural and synthetic chemi-
cal substances on piatelet aggregation is intercsting for
practice in connection with the search for new medicinal

“substances for treating patients with disrupted homeosta-

sis {1]. One of the problems connected with searching and
identification of compounds with inhibitory effect on plate-
let aggregation is their low concentration in plant extracts.
This requires searching for experimental conditions, where
platelet suspension identifying these compounds must be
maximum sensitive to their inhibitory effect. In our experi-
ments this was attained by using rat platelet-rich plasma
diluted with solution of Hank's free of Ca?* in suitable pro-
portions. This made it § - 6 times more sensitive to inhibi-
tory factors in comparison with human platelet-rich plasma
containing the same platelets.

.MATERIAL AND METHODS

Medicinal plants were received commercially and
verified at Botany Department, Pharmacy Faculty - Sofia
(Bulgaria). All plants were collected at different parts of
the Thracian plain, Bulgaria, from May till September 1992
during their flowering stage. The water extracts were ob-
tained by maceration of 2 g dry matter in 20 m! physiologi-
cal saline (0.15 M solution of sodium chloride, pH 7.4) for
24 hours at 18-20°C (Table 1). Fresh extracts had been
filtered twice, before studying the effect on platelet aggre-
gation. The blood necessary for investigation on platelet
aggregation [2] was taken under narcosis (15 mg sodium
pentobarbital per 100 g body weight) from albino Wistar
rats by means of an intracardial puncture. For a definite
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PNEUMATIC EJECTOR FOR INTRODUCTION
OF MICROAMOUNTS OF CHEMICAL
SUBSTANCES WITH AIR UNDER PRESSURE

ATANAS T. ATANASOV

Department of Physics and Biophysics

A block-scheme of pneumatic cjector for introduction of microamounts of substan-
ces with air under pressure is presented. Single ejector mectings are described in detail.
Technical data about its Componenis are given.

Key-words: pneumatic ejector, chemical substances, scheme, components.

It is sometimes necessary to introduce substances in minimal amounts
(micro-, nano- and picoliters) in small volumes (cells, organs, and tissues)
in biological and medical practice. For that purpose, different methods
for pressure ejection of substances with air under pressure [1], by means
of iontophoresis [2], elc. are elaborated. Every method possesses its advan-
tages and disadvantages enabling its application in some or other cases
(3, 4].

In the present work we offer a technical performance of a pneumatic
ejector where chemical substance is put into a given area by means of short-
acting pressure impulse of air under pressure. Scheme of ejeclor is demon-
strated on fig. 1.

We shall describe every part of the ejector one by one.

l. Flask with inert gas under pressure

A flask with argon or nitrogen under pressure provided with a reducing
valve is used. The chemical composition of {he gas must not influence upon
tissues. Work pressure is between 100 and 500 kPa. Rebler impregnated

15
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ELECTRONIC CIRCUIT OF DIFFERENTIAL APPLIANCE
FOR SPECTROPHOTOMETERS OF «SPEKOL» TYPE FOR
AUTOMATIZED RECEIPT AND RECORDING OF

DIFFERENTIAL AGGREGOGRAM

ATANAS T ATANASOV, IVAN T. IVANOQV

Depariment of Physies and Biophysitcs

A circuit for differentiation of the initial signal of speclropholomuters of +SPEKOLs
type is presented. The circuit is universal according to its capacities and can. therefore,
be used for studving the kinctivs of thrombocyte aggeregation, erythrocyle hacmolyis,
cnzyme reaclions, cle.

Key-words: differential appliance, circuit, aggregogram, Llhrombouytes.

The ratio between light permeability of thrombocyte-rich plasma and
that of thrombocyte-free one is measured and graphically regislered in order
to evaluate thrombocyte aggregation capacity [I, 2]1 The change of this
value designated as degree of thrombocyte aggregation reflects the course
of aggregation process under the influence of a given aggregation inductor
(ADP, adrenalin, collagen, elc.). After inductor supplementalion lo the
plasma with thrombocytes at 37 °C and centrifugation of about 1000 g min !
the change of light permeability Q % of the plasma during the aggregation
process is registered. Light permeability value of thrombocyte rich plasma
(approximately 200 — 300.10° cells/l)’ in a «SPEKOL» adjusted with
htrombocyte-poor plasma is considered 0 per ceni of aggregation (or Q).
Maximal lighlening of plasma containing functionally normal thrombocytes
after their aggregation under the aforementioned conditions is considered
100 per cent of aggregation (or Q,,,). Inierval between Qy and Quuy is di-
vided into 10 paris of 10 per cent each. Aggregation degree is defined as:

_ Q—Qa [
A= Qmux—Qo 100 /6’

29
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DEVICE FOR MEASURING THE PLATELET AGGREGATION ON THE BASIS
OF SPECTROPHOTGMETER “SPECOL =21" AND THE POSSIBEILITIES FOR

WORKING WITH IT
Atanas T. Atanaaov, Medical Institute-Stara Zagora, Bulgarie

The diagnosis of nunber of diseasss, acocompanied by disturbaces of
tha hasmostasis necessitates to msasure the degree and the rate of the
platelet, sgeregations «
For this aim the mostly used method is Born's photometric [Born G.Ve,
Nature, 1362,v0l194,p927) oz subsaquentiy elaborated impadance method
[Cardinal D.C., Flover ReJ., Jo Pharmacol, Methe, 1980, vol.3, p.135 1.
In seientific literature can be observed different modification ofthesa:
two methods, in which different laboratory apparatus are used,
At the present time the apparatus applied for studying the platelet
aggregation ie composed of speotral colorimeter " Specol -21", X-T ty-
ping device "Spacerd”, thermostatic apparat = hydro-thermostat and
agitator-laboratory homogenisator with regulated ravolutions for mixing
of pla.t'aht‘ suspension..Tha. combipation of separate apparatus into
one sistem is represented in the figure.
One of the advantages of "Speool =21" i8 the availability of thermosta=
tic devise, tuilt in the spparetus for maintaing the temperature of the
golution in the cuvet and also free access to the cuvet allowing the -
stirring of suspension to be accomplished with the help of laboratory .
homogenesatox, equiped with a long mettalic axis, which terminates
with plexiglasa ocap with right angle section 1X 2 millimeter, dirsotly
submerged in the platelet_':.lupmﬂ.on; The end of the plexiglass cap
mst be loocatad above the levol'of the optical ray of the spaotrbdphoto-
metex.The obaervation and the registration of the aggregation process
can be acoomplishsd by the changes in the optiocal density / E = extin~
otion units/ or by the light photopermeability J Q% /e
After preparation of platelst. suspension, which contains a definite
quantity of ' platelets / 200-300.106 in 1 ml/ according to the stan-
dard msthoda /Born GeVe,Nature, 19623 Cardinal D.Ce et all., J, Pharma-
col, Mathe, 1980/, the spectral colorimeter is adjusted against the
plasma without :platelets at a wavelength 550~600 nm in the cuvet with
a width of 0,3 em.In these conditions tha introduction of 20 Ml apggregs=
ting agent - 1.10"5 M adenosine diphosphate to 400 Ml platelet plasma
ma at 37°C temperature and rate of mixing of platelet 800-900 revoluti~

s iz
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. APPLICATION OF TURBLDIMETRY AND VISUAL MICROSCOPICALLY METHOD
FOR DETERMINATION OF THE PARAMETERS OF PLATELET AGGRECATION
IN SCIENTIFIC INVESTIGATION

Atanas T. Atanasov, {ledical Institute-Stara Zagora, Pulpgaria

For studing of platelet aggregation Irequently is used Born's turbi-
dimetric method, in which the incrense of the photopermeability or the
decreane 'of the optical density/extinction/ of platelet-rich plasma is
registered.This change in photoparmeability or optical denaity occurs as
a result of roducing the amount of the frod platolets in the placma in
the process of aggrecation [Born G.V., Nature, 1962, vol.194, N 4832,

Pe 927].The necessary platclet-rich plasma for studing the plateclet agg-
regation is obtained from venous blood, after removing the erythrocytes
by astandard method [Li.aiohkov T,, Dimorders of hemostatis, Sofia, Medlic.i
uz‘.,19871’rhe plasma is adjusted-up to 200-300.106 platolets in 1 ml.For
initiation of aggregation process 50 Ml aggrogating agent /2.10-4 mol/L
adenosine diphosphate,, 1.40™4 mol/L epinephrine, 2 mg/ml collagen, throm=
bin and etc./ $s added in the auvot, which contains 500 M1 platelet-rich
plasma.In the procesa of agzgregation the initial number Nmax of free pla-
telets in plasma gradually decreases, 08 it reaches to a certain minimal
number Nmin at the end of aggrogation procoas.The reducing of the plate-
lets in the plasma isaccompanisd by degreasing of the extinction from va-
lue Emax at the boginning of the aggrecation process up to value Emin
at the end of aggregation process = Fig. / 1 curvefSo that NmaX number
of platelets in plasma corraspond to the value of the extinction EmaXx ,
and Nmin number of platelets in plasma correspond to the value of the
exunctlonﬁmin . Tha degreo 4, % of platelet aggregation, and rate V,
extinc.units/min of platelot aggragation are colculated on t.he basis
of the change of the extinction E in the process of ageregation and the
.timo Ty, min which the process t..kna,[noward 1.A., Sawero R,J., Finkin
B.C., Blood, 1973, vole41, N34 p.667] by the relation: A =(Emu-Emin)/
Emax .100 % and rate . V =(Emax- Emin) /T ,oxtinc. units/min, vhere
by Emax ia the maximal value of the axtinction at the beginning of the
aggregation process, Emin 4is the minimal value of the extinction at
the end ."o.t the aggregation proceas, T = 1g the duration of the aggrega-
tion pro:easl in minutes. . . o« fra,

Phe detormination of A, % and V on the basis of the number of the
free platelets in plasma is accomplished by the relations [’I‘a.rnaova H.I.
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THE DILATATION COLD WATER TEST OF THR FINGERS OPF
UPPER LIMBS

Atanas T. Atanasov, Medical Institute-Stara Zagors, Bulgaria

One: of the methods in the madical practise for the evaluation of the
hlood supply and the: thermoregulation of the pa.lmsl and the fingers is the
cold vater test[ Wenger C.B., M.P. Roberts, E.R. Nadel, J.A. Stolwijk.
Thermoregulatory control of einger blood flow, J. Appl. 'Physiol, 38, 1975,
p-78 ; Chranic arterial insufficiency of the extremites, Edited by Prof.
Iv. Zanzov, St.Publ.House "Medicina i Fiskultura', Sofis, 1985, Bulgaria),
Tha tachnical 1nplennta.ﬁ,un'..|bt the olasaical cold test ia done by cooling
the hands for 5 min in water .i:ath at 12°C and measuring the time for res—
toration of initial temperature of the fingers throuh interval of 3 min at
the.level.,of pulp of the fingera.As the normal time for restoration of the
tempern.t\'u:c is regarded as the time between 10 and 20 minutes at avorago
tenperature of the fingers 28,5°C.During functional disturbance of the ar-
terial supply the restoration takes a longexr period of time 35-50 min. or
more.One: of the inau.fﬁcientl:y of this method ie relatively long time in-
terval /from 10 to 50 min or more/ during which the skin temperature chan-
ges, by which it is difficult to register small changea /better or worse/ -
in the state of blood supply to the palms and fingers, which is important
for the control of the treatment during the application of different drugs.
For further improvement of this method, were studied the cold reactions of
the fingers, after cooling them in the interval of temperatures from 29
to 18°C for 2,5 min.The: reatoration of the initial temperature of the fin-
gers was measursd with a thermometer on the basis of wghexrmopair" with si-
zes 0,25 X 0,25 om through intervals from 0,5 to 1 min on the level of the
pulp of the fingers, with exactly 0,25 C.The cooling of the fingers is ac-
complished in a small container with the size 8X 8X 8 cin., by submerging
every finger separately up %o the second joint.During the time of cooling
the water is mixed with agitator for botter hest-e_::ehangs.Thc restoration
of initial temperature of the third and fourth fingers/middle, ring fin-.
gern/- is represented graphically in Figure j.From the i‘ig-urn it can be
seen, that the curve of restoration of the initial temperature of these
fingers, after cooling them from 2°C to 8°C is from the dilatation type
41th one and same slope, which shows the maﬁ.nmm rate of the restoration
of J.nitin.]: temperature of ths fingers.The curves of t){e-reatorntion of the
temperature after cooling at 10°C, 12°C, and 14°C can Lo characterizod aa
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FOUMITINK HA BUCHIHS MEJIMUMHCKH HHCTHUTYT - CTAPA 3A1 OPA
ANNUAIRE DE L' INSTITUT SUPERIEUR DE MEDECINE DE STARA ZAGORA
ANNUAL OF THE HIGHER MEDICAL INSTITUTE OF STARA ZAGORA

PASINPEOEAEHUE HA TEMIIEPATYPATA BbPXY HOPMAAHA TBIIAHYEBA MEMBPAHA

IT. 1. JusmoB u A.T.AmanacoB *
Kamegpa no YHI" 6oaecmu;
* Kamegpa no ¢usuka u 6uadusuka, BMU - Cmapa 3azopa

Sumimnary. Dimov P D (Department of Otorhinolaryngology, Higher Medical Institute, 11 Anneiska str., Stara
Zagora 6000 Buigaria) and Atanasov A T. Distribution of local temperature on a nornmal tympanic membrane.
Annual of the Higher Medical Institute of Stara Zagora [Bulgaria] 1996; 5: 11-12. The temperature of 33
tympanic membranes was measured by a direct touch of ‘cooper-constantan’ thennocouple (connected to a
sensible millivoltmeter type 'V 540 Meratronik’) to the membrane under surgery microscope. For studying the
temperature distribution, seven zones on the tympanic membrane were conditionally chosen. It was found that
the average temperature of the normal tympanic membrane was under 37 °C. Differences were seen in the
average local temperature among the seven zones.

Key words: tympanic membrane, local temperature, millivoltmeter, thermocouple

B Meguuunckama Aumepamypa uma ockbgHu gaHHu 3a u3MeHeHue Ha meMnepamypama Ha
mbnanveBama membpana [1, 2]. WisBecmuo e, ue Bbvanasumeanume u HeBbanasumeanu 3aboasiBanusi na
yxomo npomuuam c npoMsHa 8 Ackaanama memnepamypa.

I{leama Ha Hawemo uscaegBane e ga yemaHoBuM HopMasHume 2paHuyu Ha AokaaHOmO usMeHenue
Ha meMnepamypama npu 3gpaBa mbnanueBa MeMbBpana.

MATEPHMAA 1 METOAU

O6ekm Ha Hawemo obcaegBane Gsxa 33 HopMaanu mbnanyeBu mMembGpanu: 18 -- npu Mbke u 15 —
npu eHnu. [leausm konmunzenm bGewe nogaoken Ha omockonuuHo uscaegBane nog onepauuonen
Mukpockon Karl Zeis’ 3a npegBapumeana npeuenka Ha cbhemosiHuemo Ha MeMOpanama. Bsxa usmepenu
Aokaanume memnepamypu Ha caegiume cegem 3oHu: 1. Tlpegno-zopen kBagpanm; 2. IIpegno-gosen
kBagpanm; 3. 3agno-goaen kBagpanm; 4. 3agHo-zopen kBagpanm; S. ITapc ¢daacuga Ha mbnanueBama
meMbpana; 6. [Tpouecyc 6peBuc maaeu; 7. YMbBo na mbnanueBama membpana. MamepBanemo ce uaBubp-
wBawe nog onepayuoren Mukpockon ¢ gupekmuo gonupade Ha Meg-koHcmanmanoBa mepmogBoiika (P
=0.2 mm) go npegBapumeaHo HabGeassanume mouku om cegemme 30Hu. TepmogBoiikama Gewe
cBvp3ana koM uyBecmBumeaern MuauBoamMembp mun 'V 540 Meratronik’. UyBcmBumeaHocmma Ha maka
umnpoBusupanust eaekmpo-meguyuncku mepmomembvp Gewe 0.2°C. HenocpegcmBeno npegu u caeg
Beako usmepBane, nokasanusima na ypega ce kaaubpupaxa ¢ nomowyma Ha gBa mepmMocmama, eguHusim
om koumo fewe Racmpoen Ha 35°C, a gpyzusm -- na 40°C. Bcuuku omockonuunu u mepmMoMempudHu
ganHu om uscaegBanusima 6sxa ombBeasisanu Ha omgeaHu aucmoBe u o6pabomenu cmamucmuuecku.

PE3YATATU U OBCBXIJAHE

Bewe usuucaena cpeghama memnepamypa noomgeaHo Ha Bcaka egHa om cegemme 30HU Ha
uscaegBanume munanueBu memBpanu(Bk. Taba. 1).

[Moayuenume pesyamamu nokasBam, we uma pasauka B unguBugyasHume memnepamypu Ha
monanueBama yuna va Beeku nauuenm noomgeano, kamo Bapuayuume okoao cpegHama memnepamypa
Hil MbNAHYEMO 3a egHO YX0 He HagxBupasim 0.3°C.

N3suucaenume cpeguu cmolinocmu Ha memnepamypama B onpegeaenume cegem 3oHu nokasBam,
ye pasauyHume modvku ce xapakmepusupam c uHnguBugyaana memnepamypa, kamo nocaegnama
HapacmBa kvMm 5, 6 u 7 mouku. Temnepamypama e naii-Bucoka B nocaegnume mpu mouku. Cpegnama
obwa memnepamypa Ha usiaama mbnanveBa MemGpana npu mbxkeme e 36.64°C, a npu skenume --
36.81°C. Aockaanomo pasnpegeaehue Ha meMnepamypama B uamepeHume cegem movku npu skenckume
ywu e no-Bucoka om cvomBemnume mouku npu mMwbkeme ¢ okoao 0.2°C. Bpememo 3a 3amepBane ua
aokaasama memnepamypa B cegemme mouku na mbnanyeBama mem6pana nog Mukpockon Gewe cpegho
okoao 4 munymu. PegHo e ga ce usmbkue, ue uscaegBanemo ce u3BopwBawe Gez anecmesus.

0861-1629196 Annu. High. Med. Inst. St. Zagora {Bulgaria] « 1996 « Vol. 5
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FOJUTNHIMR HA BIACHIEOSE MEUTHHHCRKTETCTHITYT - CTAPA 34T 0OPA
ANNUAIRE DE LINSTUUT SUPERIEUR DE MIEEDECINE DEE STARA ZAGORA
ANNUAL OFTHE HIGHER MEDICAL INSTITUTE OF STARA ZAGORA

HMKAWMYHN BAPMALIMU B HECTOTATA HA PA3IIPOCTPAHEHUE HA MO3B4YHO-
CLIOBATA BOAECT B CTAPA 3ATOPA (BBATAPUSI) 3A TTEPUOIA 1985-1988 T,

B. . JumumpoB, A. T. AmanacoB * u A.TI. I'eue8 4
Kamegpa no coyuasna Mequuuki u vbuecmBeno sqpabe;
* Kamegpir no ¢usuka v duodusuka, BMU - Cmapa 3acopa;
* Hayuonasen pexaduaumanuoner uenmbp - IaBea Baus

Summary.  Dimitroy B D (Department of Soctal Medicine and Public Health, Higher Medical Institute, 11
Anneiska str., Stara Zagora 6000 Bulgaria), Atanasov A T and Guechev A G. Cyclic variations in the incidence
rate of cerebro-vasculur disease in Stara Zagora (Bulgaria) for the period 1985-1988. Annual of the Higher
Medical Institute of Stara Zagora [Bulgaria] 1996; 5: 23-24. Ipidentiological study on monthly incidence of
actire cerebro-vascular disease (CVD code -- [CD9, Dx:430-437) was carried out in The Stara Zagora Regional
Clinical Hospital (cases registered from March 1985 to December 1988 incl.). All patients were 180 (aged 61.8
#10.5: 57.2% men, 42.8% women; 77.7% ischaemic, 22.37% hemorrhaged  stroke). For particular study, the
type of stroke was ignored. The periodogram regression analysis (PRA) revealed different cycles in monthly
incidence rate variations of CVD for this region of Bulgana (period T=2, 2.75 and 6.25 months, p<0.05).
Phase-correlation analysis (PCA) and sigma-method were applied to explore statistical associations of monthly
heliomagnetic index Rz with monthly incidence of CVD. PCA revealed insignificant temporal associations with a
lag-period AT as Jollow: (T'=+5 months (R=-0.30, p>0.05) and \T=-2 mmonths (R=+0.21, p>0.05).
Key words: monthly solar activity, cyclicity, ecological analysis, stroke, incidence variations

Peguua aBmopu ca yemanoBuau gocmaBepuu, makap u caabu, cmamucmusecku Bpusku ua
eaekmpomucHumuume usavulanust om ecmecmBen u aHMpoONOZEHER npousxog ¢ pasauvnu Hoaecmu Ha
opaanume i kpwBoobdpimwenuemo [1, 2, 3, 6]. UsBecmmuo e, ve eaekmpomuzHumuume denomenu
(ceomazrumHO noae, cabhueBa paguanus u gp.) nokasBam yukauuna akmuBuoem [1]. Om gpyea cmpana,
onucana € u soguluHa uukauurocm (cesonnoem) BuB Bu3nukBanemo wa chpgeuno-chgoBu napywenus [3]
u HacmbnBiHemoO Ha MO3bYHU uHcyamu [5] B pazauunu cmpanu no cBema. ChweemByBa au B Bbazapus
nogobra wukauunocm 8 pecucmpupanemo va Goaecmu Har opeadume Ha kphBoobpawenuemo? Moke au
ga ce onuwe omHowenuemo mMekgy makaBa uukavunoem u yukaume B xeauomaznumuama akmuBuocm,
koemo no-namamuk ga ce usnoasBa 3 ueaume Hi enugeMuoaozutHume npoyuBanus?

Lleama na nacmosiwomo uscaegBane e (i) ga gage cmamucmuuecka ouerka na Bapuauuume B
Meceunama 3aboasieMacm om MozhuHo-chgoBia Hoaeem (MCB) 8 2p. Cmapa 3azopa 3a nepuoga 1985-
1988 e, u (ii) ga onpegeau Bepossmuocmma 3a cmamuucmudecky acouuanuu va saboasiemocmma ¢
MecerHume cmotinoemu Ha | l-eoguwnus cavrueB ungeke Rz (BoadoBo vucao).

MATEPHUAA W METOIN

3aboasiemocmmal onm Mo3tiHo-chgola Bosecm (MKB 9, No.430-437) Gewe npoyuera Ha Buzama Hi
Opost Ha ocmpume caydau, pezucmpupanu no odpbwaemocm 8 HeBpoaocuuno omgeaenue na OPB -
Cmapa 3acopa B unmepBasa om M. mapm 1985 2 go M. gekembBpu 1988 2. (N = 46 meceua). Kamo
necinangapnusupart nokazame.r sa saGoasiestocnuna tewe uscaeqBaka yecmomama Ha paznpocmpiHenue
Ha 100000 gywu om naceaenuemo no Meceuu. Kamo diakmop 8 anasusa 6uxa uznoasBanu meceunume
cmolinoemu Ha uHgekca Rz wHa ll-coquwnun cabhueB wukva, BanumemBanu om  mekgynapogHus
undopmayuonen Bloaemun va HOAA (Solar and Geophysical Data -- Prompt Reports, NOAA, USA,
1988). 3a ueama na npoyuBanemo Ouxa npuavkenu caeghume memogu: BapuiallOHER  aHAAUS,
wamepHinmuBen avaaus, nepuoguepamen pecpecuonen anaaus (IMPA) u dusoBo-kapeaiyuonen anaaus
(DKA) [4]). OBama cmaucmutecku anasuzi 3a uscaeqBine Ha guHamuuHu pegolle ca uznoasBanu
yenewHu npu usydaliane Ha cavrteBo-kaumMamuunu u xeauoenugemuoaoinu Bpnhako [4].

PE3YATATU Y1 OBCHIKOAHE
3a nocovenust unmepBaa om 46 meceua ca yemanoBenu 180 caysasi ¢ uncyam (n=180). Cpegrama
Buwspacm wa nauuenmume e 61.8 + [0.5 &, a pasnpegeaeruemo no noa -- 103 muke (57.29%) u 77 kenu

USA1-1629/96 Lunu. High. Med. Inst. St. Zagora [ Bulgariaf « 1996 « Vol 3
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TPAGHYECKO INPENCTABSIHE HA CKOPOCTHUH
IMPOLIEC HA ATPETALMA HA TPOMBOUMTH

ATAHAC T. ATAHACOB

Kamedpa no thuauka u 6uoguanxa

Mpu nacaeanane na arperanHoHHaTa cnoco6uocT Ha TPOMBOUHTHTE Ce HaMepBa i I1padu
HOCC perieTpHpa NnpoMAKaTa Ha CBETONPONYCKaHETO Ha NA1a3Ma, GoraTa i1 TpomGouwnTi, ¢ ap
HINUAILA 1Ha TPOMGORITHATA arperamn o OMOLLTA Ha fageH $akTop, napeysy HHAYKTop
(AIL®, aapewannn, komaren u Ap.). Tpaduveckunt 3anue na npoueca no cwmwecrno o
HHTErpaten 3anuc (wnTerpana arperorpama), kaitro orpasnsy Hipa:TpaneTo Ha crenenta
!1a arperauua B TPOMGOHUNTHATA Cycmeang ca24 npuGisaiero na nianykropa. Ipegnoxen
€ METOZ 34 nozTpossaMe Ha Angepenunanna arperorpama, koaTo oTpadasy CKOPOTHH#H
npoucc na arperaunn ua tpomGowuTne, Buesegenn ca nakon noKalaTean Ha Anudepe u
WHaInaTE arperorpasa,

K.nonoau dy.au: TpoMGounti, arperauus, HHTErpania u andepenunanna arpero
rpava,

34 ontetika na arperawionnara CNOCOGHOCT Ha TpoMBoUNTHTe ce H3MepBa
it 1paduyno ce perncrpipa OTHOWEHHETU Ha cBeTOMpONyCKaHeTo Ha 6oraia
Ha 'IPUM60LLIITH ,335Ma KbM LBETOHpOﬂ_VCKaHeTO Ha naasama, JiHlleda o7
TPoMGounTit [1, 2. Mposanara ua Ta3i BeTHYHHA, KOATO Ce 03HAaYaBa karg
CTETeH HA arperaius na TPOMGOUHTHTE, e cubpsana ¢ NPOTHYAHETO Na arpe-
Faunonkiia rpoiec 8 naasmara nyy ReHCTBHETO Ha fagen arperauHoned yu-
AYKTOp (A1, anpenanny, Koaaren w np.). Mpaduyeckusr 3anuc Ha npoueca
110 ChlIECTBO € NUTCIpanzH 3anuc — HHTEIpaaHa arperorpama, koaro or.
Pa3RBa HApaCTBAHETO Ha CTanenTa Ha arperauns B TpoMGOUNTHATA Cycnen3 s
B J3aBHCHMOCT OT BpeMec1o (dur. 1, a). .

Monsanure.na nhdopMauna 3a arperauHoHHiITa QyHKUuA Ha TpoMGo-
WITHTE MOAe A4 faje H AunamiikaTa ia fpoueca, T. e. 3aBHcHMOCTTa, KosTo
IOkasBa nayuHa, no Koilro ce IPOM2HH CKOpOCTTAa Ha arperauus Ha TpoMGo-
UiTHTe B 3aBHCHMOCT o ByaMaT) (bar. 1, 6). Tasu 3aKOHOMEPHOCT Moxe aa
Ce pasr.ena Karto Rup2pedunanna Kpusa (aud2penunanna arperorpama),
KOfIro onicBa npoManara na flaplianyata arperauus c tevenue na EpeMeTo.

Hudp peituna nuara arpararpamMa M2x: ja ca MOCTPOH Ha 6asara Ha gan-
HITE Or Tpapadackast 31m (e ya arparoverspa. ITres pasuu HHTepBaau or
speve A T'czordtracratara Hiarp:ratas 4; ua rpovGruururs Or M3MeNTa
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CbiO3 HA YYEHUTE B BbATAPUA
' kaoH CTAPA 3ATOPA
KAYB HA MAAOQMA YHYEH

OCMA HALMOHAAHA KOHQEPEHUNA

CbBPEMEHHWU TEHOAEHUWUN
B PASBUTUETO HA
OYHOAMEHTAAHUTE
N NPUANOXXHU HAYKU
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EIGHTH NATIONAL CONFERENCE
“MODERN TENDENCIES IN THE DEVELOPMENT
OF FUNDAMENTAL AND APPLIED SCIENCES®
5-6 June 1997, Stara Zagora, Bulgaria

A PHENOMENON OF DOMINANT NASAL PASSABILITY
OF THE LEFT NOSTRIL IN DIURNAL PERIOD AND
v DOMINANT NASAL PASSABILITY OF THE RIGHT
I NOSTRIL IN NOCTURNAL PERIOD
Atanas Atanasov
Major Assistant Professor
nDepartment of Physics and Biophysics, Faculty of Medicine, Thracian
Uni zrsity, Stara Zagora, 6000 Bulgaria

o

Abstract

Nasal passability of left and right nostrils were studied in diurnal
and nocturnal periods. Dominant left nasal passability in 72.4% from all
cases during day and dorninant right nasal passability in 51.9% during
night was established. Dornination of left nostril is related to the active
wrain state and domination of right one - 1o the relaxed brain state.

Key words: nasal passability, day-night, active and passive brain
state.

Introduction

The nasal passability is one of the most important conditions for the
normal respiratory function. Problems with air flow transition through the
nostrils is an important health issue discussed since the time of ancient
“dlian medicine and especially in Yoga practice [2]. Respiratory
exercises in Yoga practice are aimed at actively controlling the
respiratory process as a condition for better health and vitality. The
emphasis in Yoga practice is put on the normal nasal passage and,
especially on transition of air flow through the left and right nostril
separately. According to this practice, regular change of nasal
passability of nostrils every 2-2.5 hours is biological rhythm that is a
criterion for good health. Also, air flow transition through the left or right
nostril was associated with different aspects of metabolism of the
organism.

The aim was to perform experiments to study diurnal and nocturnal
(during sleep) patterns of the nasal passage, separately for each nostril,

-329 -
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NITRIC OXIDE AND NITROXIDES. MECHANISM OF AC-

‘AR ; .
y 79 . g
RS f cooa B AT TION OF SPIN-LABELED ANTITUMOR DRUGS
MM' i ‘1 N X Z. Raikov', A. Atanasov?
'LE "Deparement of Chemistry and Biochemistry, 2Department of Physics. Medical
Faculty, Tracian University, Stara Zagora, Bulgaria
SEL PE3IOME ABSTRACT

Bmyiaukarusina ce cpabisBam naii-Baxknume gusi-
v Fku xiestteneck u u duo.oeuvnu cBoticmBa na aoniust
ERE  {ic (NO) u cBodognume cimabuaiut iumpok cusoBu pagu-
T Lue (iumpok cugu). AkmubBnama fynkuus na 1wmpo-
ugnine no.1ekyLin € Ceputiio Junpedenus aomen
uc. Hiano.sBan e opueunaien nogxog 3a ofscieiue na
vanuz.ia na Gunozunnama akmubBruocm na numpo-
bugume u 1aii-Bewe 1a mexnwme npousBoghu, npumedka-
“TO!  puu armunyasiopers ocmamuk o 2pynama 1a a3omnua
WM, Impo3oypelwme, asupugliiune u mpuasenume
un-ge.1a3anu BewyecmBa) upes buosozuunama akmuB-
m na NO-zpynama. [Togobio na azomnus okuc,
mpok cu.aume mozam ga peazupam cvc cynepokcug
ECL  Yuon paguka.u, m.e. npumexkaBam cynepokcug gucaty-
sa (SOD) .mtesternuuno gelicmBue.

Hokamo BaaumogeticmBuenmo na azomuun okuc
¢ cynepokcug anuon pagukaasa Bogu go cuano
Jrcwwnus nepok cunumpug ONOO-, mo nezoBomo
pazyBane ¢ cuano ozpanudeno B npucvemBuemo ia
mpook cugu.

M3Becruno e, we numposoypelinume ekapcmBa kamo
swenuue (CCNU) u kapsmyemun (BCNU) nokasBam
ca ofia mokcuunocm egita om npusuHume 3a kosmo
nuio e omgensremo Ha NO u nocaegBawjormo obpasyBare
ONOO no Bpeate na mexiuust smemaboAusvat,

Buoaozuunume uscaegBanun na cunmesupanume
Hac Humpo3oypeu noko3Bam 3HawumeAHo no-nucka
a mok cuunocm, kosimo moxe ga 6vge 06acHeHa CbC
0D-susmemuunomo geiicmBue Ha humpokcuaoBus
mamvk B maxnama soaekyaa.

B ma3zu nybaukayun ce ouepmaBam nepcnek-
uBume 3a Gvgewu uscaegBanun na numpokcusume c
ea nomBupikgaBane na maxnama NO-akmuBrocm.
KalouoBu gymu: azomen okuc, numpokcua

NGE

A comparison of more important physical, chemi-
cal and biological properties of the nitric oxide (NO)
and free stable nitroxyl radicals (nitroxides) on the base
of their structural similarity is made in the present ar-
ticle. The active moiety in the nitroxide molecule is a
sterically hindered nitric oxide. An original approach is
used for explanation of the mechanisms of biological
action of the nitroxides and especially - of their deriva-
tives with antitumor agents from the groups of: nitrogen
mustards, nitrosoureas, aziridines and triazenes (spin-
labeled compounds) through the biological activities of
NO. Similarly to NO, nitroxides also can react with su-
peroxide anion radical (O3), they possess superoxide
dismutase (SOD) mimetic action. While the interac-
tion of NO with Oy yields very toxic peroxynitrite
(ONOO-), its formation is strongly limited in the pres-
ence of a nitroxide. It is known that the nitrosourea
antitumor drugs, like lomustine (CCNU) and
carmustine (BCNU), showed high general toxicity, one
of the reasons for that probably is the formation of NO
and subsequently - of ONOO- during their metabolism.
The biological investigations of the synthesized by us
spin-labeled nitrosoureas showed their considerably
lower general toxicity that could be explained with the
SOD-mimetic action of the nitroxide, present in their
molecule. In the article are outlined perspectives for fur-
ther investigations of the nitroxides with aim to confirm
our supposition that they possess NO activities.

Key words: nitric oxide, nitroxides
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MI’IKPOKA.HOPPIMETPI/ILIHO 1 TEPMHYHO
U3CJIIEABAHE HA U30JIMPAHA OT GALEGA
OFFICINALIS L. DPAKIIHA, HHXUBHUPAILA
TPOMBOLHUTHATA AI'PETCAITHSA
A. Atanacos', H. Tanes Msanos', B. Cnacos”, X. Llokega-
lKaTe,upa Mo du3uKa 1 6Hotu3HKa:
2KaTe:lpa no ¢u3onorus, naTo(U3HONOrUs U (apmakosnorus,
E MeanuHrHCKH dakynter, TpakHiicku ynusepcurer, Crapa 3aropa.

MICROCALORIMETRIC AND THERMAL STUDY OF
3 GALEGA OFFICINALIS L. FRACTION, INHIBITING
PLATELET AGGREGATION

E A. Atanasov', I. Tanev Ivanov', V. Spasovz, J. Tzokeva’
3 'Dept. of Physics and Biophysics,
2Dept. Physiology, Pathophysiology and Pharmacology;
Medical Faculty, Thracian University, Stara Zagora, Bulgaria
E-mail: atanastod @abv.bg
= ABSTRACT. A fraction of the water extract from the herb Galega officinalis
A0 has been isolated thay strongly inhibited platelet aggregation by 25 pM ADP by
: .: one ICsy 9.3+0.25 Hg/ml lyophilized fraction. The fraction disaggregated
3 previously aggregated platelet rich plasma by 25 uM ADP by one ICso 1540.40
L l1g/m] lyophilized fraction. In this study the thermal properties of the fraction
were tested. The fraction (1.2% solution in 20 mM phospate buffer, pH 7.4) was
kL Deated in a home-made scanning microcalorimeter and demonstrated thermal
' i denaturation at 70-90°C., I another array the capability of the fraction to inhibit
% platelet aggregation and disaggregate previously aggregated platelet rich plasma
B Was increasingly subdued after 20 min €xposure to various temperatures from 20

815 98°C. The data obtained allowed calculation of the enthalpy of heat
mperature (65°C) of the actjve

éhaturalion (65%5 kJ/mol) and the denaturation te;
etraction.

ey words: platclel aggregation; Galega officinalis: heat denaturation."

bl L
fi-d .l SR
o -

B "“i'.‘f .

+ S
BT

k- Galega officinalis L. e pPacTeHue, uinon3saHo 3a neyeHue Ha diabetes
: llitus [6]

- Han 15 cvennnenms ca H30NHpanHu ot Galega officinalis L.
Ka.nounn-_[9], ¢dnasoHou Y [10], rnroko3mnam (8], canonunu [7] u ap.
'neﬂBaHHaTa Ha ATaHacos [, 2] nokaseat, ye BomHuUTE H3BNEUH Ha
“HUCTO NOTHCKAT in vitro u in vivo TpoMOOUMTHATA arperaupus,
\ UHpaHa c aACeHO3UHAKDOCDaT, aZpE€HaNNH, TpoMOMH M Konarew.

Jubilee Scientific Conference 18-20.10.2002
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Perncrpanus Ha AMIUAHETO,
CHHHMTE ¥ HOCHU UHKJ/IHM HA Y0BEK

ATaHac ATaHacos

Kamedpa no dususa u Guodnousa, Medwpmesu (hakvamem, Tpusuiickn yuusepcument. Cmapa Jacopa, b wapus

ABCTPAKT

Nunoresa, PerscTpaunsata na aMoanTyaara na QHIAHCTO
OTACANO MPC3 AABATA 11 ANCHA HO3APA A3BA BLIMOXKHOCT NpH
MOANOAA LA CKOPUCT it 3anica A3 CC PeriucTpipar ChHHUTE
It HOCHH LKA

Meroa, PerucTpatinaTa 11a ANWAICTO OT BCAKA 11034pa ce 33~
BLPWBA NpH cKopocT Ha 3anica - 7500 mm/h, peructpauns-
Td (3 CLHINTC HHKMI HPIs CKOpOCT ha 3amica- 240-600mm/h,
A PErHETPAUIS B HOCHNTE UHKNH APIt CKOPOCT 113 3anHca-
20-60mm/h.

Pesynrati. [TpeacTasena ¢ MCTOANKA H ANapaTypa, ¢ KOATO
€4 Hanpasenn 3anncH Ha ANWIHETO, CHINIITE W I10THI UNKIH
Ha 4OBEK.
Sakmiouenne. McTOANKATA AABA BLIMOKIIOCT CilloBpesvel-
110 12 CC PCrHCTPHPAT AHIAHCTO, CHHHITE 11 HOCHIS UNKAN Ha
X0pa MpC3 ACHA, NO BPEME HA CBI I NPH OTOAIPHHIOAOKKI
HHTCPBCHLKH.

Kniowosu aymMu: OHWAHE, CLICH UHKBA, HOCCH UNKET
Pro Otology - Supplement: 81-83, 2003

ABSTRACT

Registration of Breating, Sleep and Nasal Cycles for Human.
It anasov

Hypothesis: Registration of amplitude of breathing trough
feft and night nostal separately make possible registration of
sleep and nasal cycles, by change of speed of record
Method: Registration of breathing from cach nostril must be
made at speed of record- 7500mm/h, for registration of the
sleep cycles, at speed of record - 240-600mm/h and for regis-

tration of the nasal cycle, at spped of paper - 20 - 60mm/‘h
Results: In manuscript is presented the method, aparatures
and the records of breathing, sleep and nasal cycles for human
Conclusion: The method give possibility to registrate the
breathing, slecp and nasal cycles during daytime, sleep and
rhinology intervention.

Key words: Breathing, Sicep cycle, Nusal cycle.

Pro Otwlogy - Supplement: 81-83, 2003

BLBEJEHHE

Te.\lnepaTypHaTa pa3nHKka Ha M3AHLBAHHA BB3AYX OT

J8BATA B AACHA HO3Apa, NOpaRH PasNHYyHOTO Ha3aMHO

cwnpoTneaerne 8 Hopma e ot 1{C ao 3(C (I, 2). [pu
AATEPHATIBHATA CMAHA HA NPONOAHMOCTTA H HAIANHO-
10 CLAPOTHRACHIE HI HO3APHTE, TEMMNEPATYPATA Ha H3-
JHWBAHNTE 07 TAN BL3AYLWHE NUTOUM CE CMEHA anTep-
HaTHBHO. (UMEHAT c¢ H 0DeMHTE Ha HW3AWLWBAHUA B8B3-
1NN OT asere HO3dpn. B Hopma pasnukata B obemuTe
HA JNNaTeAHs BbayX npel HolapuTe e cpeado 1.0-3.5
NBLTH KATO C TONKOBA CE NPOMEHA 11 KONHUECTBOTO HA
HIRMILBAHATA C BL3AYNA TonauHa. MamepsaneTo Ha
TCMICPATY PHATA PAMIMKA M HA KOAWYECTBOTO TONAM-
Ha, CbABP/RALLA CE B H3AMLIBAHKHA OT HOIAPHTE BbLIAYX,
1aBa BL3IMOKHOCT 34 €AHOBPEMEHHA PEFHCTPAUHATA HA
SILUAHETO, HAANHIA H ChHHITE ukan (3, 4).

METO[

Temnepa‘rypa'ra HA N3AMWBAHKA it BAHLWBAH OT HO34-
AITE BB3AYN Ce N3MeEpsa oTAenio ¢ noMowTa Ha aAsa

"roccudimgy of e Kibske Sumposiem
m Proploesy uf Socially Sigsficant Diseuses

TEPMHCTOPA, WHCTANMPAHW HA NBLTA HA BLIAYWHHTE
notouH. TepMUCTOPUTE Ca MOHTHPAHK B MACKa, KOATO
ce 3aKpensa BbLPXY HOCa Ha MW3CNeNBAHOTO fHue -
dur. 1(A, B).

B mackaTa - ABa OTBOPEHW UMAWHABPA C AHAMETBP
lcim ca neko BMBKHATH B OTBOPHTE HA HO3APMHTE 1 CAY-
AT 33 HACOMBAHE HA AWNATENHHTE TMOTOUN KbM Tep-
muctopiTe. Tesn 482 WHAHHABPA Ca BMbKHATH B NO-ro-
NAM UMAHHZBD C AbMKHHA 3,5cm u anameTsp 1,5cm.
Ilpara TepMHCTOPA Ca MOHTHPAHN B FOAEMHUA UHAMN-
AbP, KOAKCHANHO HA HOIAPHTE M TEXHHTE BbHIAYLUHI
notouy. CHrHANBT OT BCEKH TEPMUCTOP CE YCHABA C
enexTpoHeH ycunpaten ¢ uyscTauTenHoct 4-20
mV/1{C u peructprpa ot XY nuwewo ycTpoicTso (3,
6). TemneparypaTa Ha U3AHIWBAHHAT OT HO3APHTE Bb3-
Ayx e 6nu3ka A0 TenecKaTa TeMneparypa, a TeMnepary -
paTa Ha BOWLIBAHWA OT HO3APHTE BbIAYX € PABHA Ha
craitHara Temneparypa. ToBa i3HCKBA TemnepaTypara
Ha CTasTa no BpeMe HA HIMEPBAHHATA A HE CE Npome-
Ha 8 pamkuTe Ha (1-2(C. 3annesawloTo ycTpoiicTso Mo-
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NONINVASIVE APPARATUS FOR MEASUREMENT OF
BREATHING FLOW THROUGH THE NOSTRILS AND
COMPUTERIZED DETERMINATION OF NASAL AND SLEEP, '/

CYCLES IN HUMAN

Pavel Dimov', lvan Tanev?, Atanas Atanasov?
Medical Faculty, Thracian University, Stara Zagora 6000, Bulgaria
(') Department of Otorhinolaryngology, Ophtalmology and

Dermatology,
(2) Department of Physics, Biophysics, Rentgenology and

Radiology,

ABSTRACT

In human breathing nasal cycles have recently been found that are related to
the sleep cycles, cyclic hemispheric electrical activity and blood supply to brain and
to some nasal-pharyngeal disorders. With the aim to investigate nasal and sleep
cycles an apparatus for continuous (up to 12 hours) and non-invasive measurement
of the air flow through nostrils was constructed. A facial mask was used combined
with air flow detectors whose analog signal was amplified, discretizied and stored
in computer. The measurement is carried out during sleep or muscle activity and
could help the early diagnostics of some nasal-pharyngeal disorders.

Key words: nasal and sleep cycle, computerized diagnostics,

nasal-pharyngeal disorders.

yBoa4

Mpu anTepHaTUBHaTa CMAHa Ha NpOXOQUMOCTTa U Ha3anHoTo cbhnpoTuene-
Hve Ha Ho3ApWTe, Bb3AYLWHW NoTouM npes TAX CblUO C& CMEHAT anTepHaTUBHo.
CMeHAT ce anTepHaTusHo obemute Ha BOVWBAHVA U N3AVLWIBAH BB3AYX NPE3 ase-
Te Ho3apw. B Hopma pa3nukara s obemuTe Ha auxaTenHus BbAyXx npes Ho3opuTe e
okono 1.0-3.5 nbTu. Peructpauunta Ha AVLLAHETO , YPes u3mMepsaHe Ha pasxopna
Ha Bb3ayXa OTAENHO npes nasara u AACHa HO3APa, AaBa Bb3MOXHOCT npw Npoms-
Ha Ha CKOPOCT Ha 3anuca ot 7500 mm/h Ha 240-600mm/h n Ha 20-60mm/h , pace
perncTpupar eaHoBpemMeHHo AVLLAHETO, CbHHUTE U HOCHU UMKIM Ha Yosek.Tosa e
meToauka nonobHa Ha u3nonasaHaTa oT ATaHacos ¥ CbasT. (1,2,3) 3a epHoBpe-

MEHHa perucrTpauus Ha guliaHeTo, HazanHUTE U CbHHU UKKNK npw xopa.

METOA

[AvwaneTo ce uimepsa no pa3xoAa Ha BAWLWBAHUA u3guwBaH Bb3ayx Npe3
BCSIKA HO3Apa NooTAenHo. 3a Taan uen € paapaboTen HOB METOA 33 n3mepBaHe Ha
pa3xof Ha Bb3ayxa, noka3saH Ha our.1. B cpenara Ha nnactmacosa Tpu6uyKa e nocTa-
BeH Harpesearen (2), no KoWTO Teue MHoro cnab Tok (okono 10 MA) C HACKO Hanpexe-
Hue (oxono 3 v). OTaenexara TONNWHA 3arpABa NpeMuHasawms Bb3ayx 1 cbv3nasa
TemnepaTypHa padnuka DT mexay BbafyLUHs NOTOK npeav v cnea HarpesaTens. Ta-
v TemnepaTypHa paanika ce u3mepea c avdepeHumanHa tepmoggoika (1) or Tuna
ME[/KOHCTaHTaH, YMeTo HanpexeHue ce ycvnaa HAKONKOCTOTUH MY OT NpaBoOTOKOB
ycunearen. /13xo[HoTo HanpexeHwe Ha ycunaartens ce npeobpasysa B NPaBObIbLAHN

Hayu4Ha koHdepeHuus ¢ MeXAYyHapOoAHo y4acTue - Crapa 3aropa 2004
T4 4.1 Knerpuxa v mMonekynapHa Buonoma N MukpoBUonoMvs. OU3INONOrMA U HapMaKonorva
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EJIEKTPOHEH TEPMOMETDP 3A JIJABOPATOPHIH
1 MEIULIHMHCKH W3CITEABAHUWA

' ATAHAC T."ATAHACOB

Kamedpa no «yuauka & Cuoduaura

- L.
W Hpencrancua € CXCMA HA npeiH3el eNCKTPoLeH TCPMOMETLP C TEPMIICTOPEH Hame-
PHTCACH CACMCHT. Te MOM@TDHDDT Cé OTAHYABA C ro/inMa HYRCTBHTCANOCT H 06AHAT it MOIKE

1a 6hJe M3NOR3YLAH KATO YHHsepcanen M2ZUIWHCKH H naGoparopen npubop 8a TOWHH

1IIMCPBEHHA Ha TCMNEPATYPATa HA PASAHUYHH NO roficatHna y4acTsilH Ha3 YOBCLIKOTO TAJAO.
QeoGeHo noRAXxoAsW, € 32 H3MEPBaHe HA KOXKHATa TeMmnrcpaTtypa.

+ Kawouosu dymu: TepyomeTsp, TEPMUCTOP.

1 ]
‘B aa6opatopnaTa M MeRHLMHCKATa MPakTHka 4ecTo ce Hajara fa ce
#3NEepBaT TEeMMepatypu C roJiAMa rogdocT. 3a Tasu Ues ChHUIECTBYBAT pas-

JHYHY TI0 KOHCTPYKTHBHO 1 CXeMaTHulO pelllenxe TepmoveTpu (1, 2]. Tlpea-
Jarame eJlHa cXeMa, W3fbjHena ¢ one-

oS M = pemes paunoHnu ycuasatean UA 741 PC,
T ——

i r i npuuzBoacteo ha CAIL HMamepuren-

B i .,.7:;/,_ Lo ge | HKESAT eJIEMEHT € TEPMHCTOP, BKJIIOYEH B

EA -~ ’ c6paTHara Bpi3Ka Ha NMbpPBHA ONepa-

Ao unoxen yciasarea (dur. 1). duanazo-
4 , T HLT OT H3MepBallll TEMMepaTypH € oT
0 d 0“Cpo 100°C, auyBCcTBHTEJHGCTTA (12

RS St e e et PR |
i & cxemaTtae ot 0,05°C no 0,1 °C (10 mV
‘ na 1°C). Tlpu no-Bucoxo 3axpanBaHe
Gnr. CXeMaTa MUMKe 1ace BKJIOUH B NHIUEHH

ycrpoiersa Ges coGeTBeH ycHaBared.

B 3aBsucimocT OT nJolira Ha H:NOJ3YBaHHS TEPMHCTOP MOTAT Ad ce M3-
MepBaT TemMMNepaTypPH Ha PasjiHyHK N0 rojeMHHa y4acT'billl OT YOBELIKOTO TAJO.
TepmoMeTHP BT €-0C06EHO NOLXOJIALL 22 1I3MEPBAsie HA KGHHATA TEMNEPAT) pd.

! JUTEPATYPA
now, K. M. Huterperente cxemu v npektekitr. C., 1978

l. Ko
2. 1luxo, B. Jl. JlkHeirbe HHTEIPILIFLIC CACWS B [FAFOTJEKTCFlC]t anpapaType,
M., Ceretcice yeppe, 1674,
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VILY. THE ALOMETRIC RELATIONSHIPS BETWEEN LENGTH
OF PREGNANCY, BODY MASS AND METABOLISM OF MAMMALS

Atanas Todorov Atanasov
Medical faculty, Ihiacian University, Department of Physics and Biophysics, 11 Armeiska
Str 6000 Stara Zagora, Bulgaria, F-mail: atanastod@abv.bg

Summary We studied relationship betweén length of pregnancy T(day) and body mass M(g) of 105
mammals from Aetatheria and Placentalia with mass ranging from 10g to 15t. We established

alometric relationships from type; T7=7.5451 M*** and T.P/M=C onst(A)., where P (kcal/day)-
metabolism, 7.5451- alometric coefTicient, 0.2689-degree alometric coefficient, Ajregrncy-constant,

INTRODUCTION

For the birds is established alometric relationship between the metabolism of birds and their
body mass (1) and between duration of incubation time of eggs and mass of the birds (2). For
the mammals is established just alometric relationship between metabolism and their body
mass (3). In this sense our interest is directed to the question, is there alometric relationship
between length of pregnancy and body mass of the mammals?

METHOD AND DATA

We collected data for 105 mammals from specialized scientific encyclopedia (4,5). In this
manuscript are given data for 20 mammals: mouse (body mass 21g; length of pregnancy 19-
20day), scorpio hamster (50g, 33d), rat(250g, 25d), hamster(400g, 30d), squirrel(750g, 41d),
guinea-pig(510g, 68d), hedgehog(800g, 49d), rabbit(3.5kg, 50d), cat(5kg, 62d), dog(10kg,
62d), leopard(32kg, 90d), shcep(49kg, 148d), human(60kg, 280d), llama(100kg, 360d),
deer(300kg, 200d), camel(460d, 400d), horse(500kg, 350d), giraffe(1000g, 430d),

rhinoceros(1500kg, 440d), elcphant (3500kg, 630d). Statistic software is used for computing
of the relationships (6).

RESULTS

On the Fig.1A is shown relationship between length of pregnancy and body mass of 105
mammals. On Fig 1B is shown the same relationship for 20 mammals. The graphic
clationship on Fig.1A approximated with function from type: T=7.545M%2* (7.8} with
sorrelation coefficient 0.899+0.043 and standard deviation of regression 0.177, where T-
length of pregnancy(days), M-body mass of the mammals(grams), 7.545-alometric
zocfficient, 0.268-degrce alometric coefficient. The value of F factor is 435.45 (p<0.000001).
This shows that the relationship between length of pregnancy and body mass of the mammals
sn't dug’}gq the random variation of data. The same relationship for body mass M(in kg) is:
I=48M" %,

Brody (3) in studies about metabolism and mass of mammals “from mouse (o elephant”
dbtains alometric relationship between speed of metabolism P(kcal/day) and body mass M(
<g) from type: P=70M" ™. This relationship per unit mass is: P*=70M 2%, where P* =P/M.
Absolute value (-0.266) of the degree coefficient in this relationship is close to the absolute
value of the degrec cocfficient (0.2689) in the relationship T=48M"**°  From two
elationships we obtain theoretic connection between length of pregnancy T(d), metabolism
>(kcal/d) and body mass M(k§) of all mammals: T.P/M= Const (Ay). For mouse A, is 5.10°
ccal/kg, for clephant - 6.52.10°kcal/kg and for human -8.1.10° kcal/kg.

HYPOTHESIS

Equation T.P/IM=Consl(A,,), obtained by statistics analysis of data for 105 mammals keeps
ralidity about different groups and individuals of mammals.

IX. National Conference on Biomedical Physics and Engincering, Sofia, 14-16.10.2004
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NONINVASIVE APPARATUS FOR MEASUREMENT OF
BREATHING FLOW THROUGH THE NOSTRILS AND
COMPUTERIZED DETERMINATION OF NASAL AND SLEEP !

CYCLES IN HUMAN

Pavel Dimov ', lvan Tanev 2 Atanas Atanasov?
Medical Faculty, Thracian University, Stara Zagora 6000, Bulgaria
(') Department of Otorhinolaryngology, Ophtalmology and

Dermatology,
(2) Department of Physics, Biophysics, Rentgenology and

Radiology,

ABSTRACT

In human breathing nasal cycles have recently been found that are related to
the sleep cycles, cyclic hemispheric electrical activity and blood supply to brain and
to some nasal-pharyngeal disorders. With the aim to investigate nasal and sleep
cycles an apparatus for continuous (up to 12 hours) and non-invasive measurement
of the air flow through nostrils was constructed. A facial mask was used combined
with air flow detectors whose analog signal was amplified, discretizied and stored
in computer. The measurement is carried out during sleep or muscle activity and
could help the early diagnostics of some nasal-pharyngeal disorders.

Key words: nasal and sleep cycle, computerized diagnostics,

nasal-pharyngeal disorders.

yBoa

Mpn anTepHaTusHaTa cMAHa Ha ﬂpOXOLlVIMOCTTa 1 Ha3anHoTo CbNpPOTUBIE-
HWe Ha Hosapute, Bb3ayuiHN noTouyu npe3 TAX Cblo ce CMEHAT anTepHaTusHoO.
CmMmeHAT ce anTtepHaTuBHO obemuTe Ha BAULIBaHUA U n3avwieaH Bb3ayX npes Ase-

Te Ho3apw. B Hopma pa3nukara s ofeMuTe Ha auxaTenHusa BbAYX Nped Ho3gpuTe €
okono 1.0-3.5 nbTn. PerucrpaunaTa Ha AWLLAHeTo , Ypes UamepsaHe Ha pasxopa

Ha Bb3ayxa OTAEeNHO Npe3 nasara u AscHa Ho3Apa, AaBa Bb3MOXHOCT NPy NPOMR-
Ha Ha CKOpOCT Ha 3anuca o1 7500 mm/h Ha 240-600mm/h n Ha 20-60mm/h ,pace
peructpupat enHOBpEMEHHO AMLLBHETO, ChbHHWTE U HOCHW UMKNK Ha yoeek.ToBa e
meToauka nogobHa Ha nanonasaHara or AtaHacos U CbasT. (1,2,3) 3a epHospe-
MeHHa perucTpauus Ha AuWaHeTo, Ha3anHUTE M CHHHU UMKNU NPpU X0pa.

METOA

Anwareto ce namepsa no pa3xoAa Ha BAVLWBaHUA 1 WaguiLBaH Bb3adyx npe3
BCSKa Ho3apa NOOTAENHO. 33 Ta3u uen e paspaborer HOB METOA 3a namepBsaHe Ha
pa3xoA Ha Bbaayxa, nokasaH wa our.1. B cpenara Ha nnactmacosa TpuBuuKa e nocra-
BeH Harpesaren (2), 1o KOATO Teue MHoro cnab Tok (okono 10 mA) G HUCKO Hanpexe-
wve (okono 3 v). Otpenenara TonnwHa 3arpaea NpemMvHasalns Bb3ayx W cb3naea
TemneparypHa paanvka DT Mexay Bb3AYLLHWA NOTOK NPERN U cneq Harpeeatens. Ta-
3v TemMnepaTypHa paanuka ce usmepsa ¢ andpepeHuManta Tepmopsoiika (1) ot Tuna
ME//KOHCTaHTaH, YMeTo HanpexeHue ce ycunsa HAKONKOCTOTHH MbTU OT NPaBOTOKOB

ycuneaten. M3xoaHOTO HanpexeHue Ha ycuniBaTera ce npeobpasysa & NpasobIbNiHU

250 HayuHa koHdepeHuusa ¢ MexayHapoaHo yyacTue - Crapa 3aropa 2004
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EJAUH ObUL AJIOMETPUYEH 3AKOH: TOTAJIHATA
METABOJIUTHA EHEPTI'USI 3A EIMH KNBOT HA
CTYJIEHOKPBHBHUTE *KUBOTHH, MJEKOIWTAEIIHTIE I
‘W [ITUIINTE E JUHENNO MPOMOPHMOHAIHA HA

W TEJECHATA UM MACA

¥ 1

k- ¢

&

& Aranac Tonopos Aranacon

T - ~ 0. .
o Kumeopu no usura u Guogpusura, Meduyuncru haryimem, Tpuriiicri
- 4 ’ -

A ynucepcumem, G000, Cmapa 3aecopa, bureapus

3",' ONE GENERAL ALOMETRIC LAW: THE TOTAL METABOLIC
. ' ENERGY PER LIFE SPAN OF THE ANIMALS

¥ (POIKILOTHERMIC, MAMMALS, AVES) IS LINEAR

3 PROPORTIONAL TO THE BODY MASS

.

|

;: > Atanas Todorov Atanasov

3 ; Medical Faculny. Thracian University-Stara Zagora. Depurtimeit of

A Chsics and Biophysics. Bulgaria

e
ABSTRACT

Sl Over a wide range of living species from Poikilothermic to Mammals and
/8 Aves was shown that there is positive correlation between total metabolic energy

- . per life span and body mass (R=0.97. n=185).Real slopc of corrclation line of

i“ k. total metabolic energy per life span on mass may be near to 1.0, So. for all
. g living species exist the general law: the total metabolic energy per life span is
g . linear proportional to the body mass.

ALy Key words: rawe of metubolism, metabolic energy, body mass. life span

B, 7

e : The power relationship between the rate of metabolism P and body mass
&t ; M of animals is expressed by the law of Kleiber (1,2): p=aM¥, where a, k-are

“QF  ,ometric constants characteristic for every class and order of animals (3.4). The
3  attempt to explain the decrease of the intensity of metabolism P/M . that is
B bcerved with the increase of the body mass of the animals continue of

rimental and theoretical level (5.6). becouse . this power dependence is

b cape
anisms. The introducing of the Tife span

. fundamental for energetics of living org,
@ T as a parameter (7. 8. 9. 10) give possibility to caleulate the total metabolic
. energy per lite span of animals in function of body mass.

e DATA AND METIIOD

§ The data for the rate of metabolism P(kJ/day) , body mass of specics

M(kg) are given from original scientific sourses (11, 12, 13, 14, 15, 16, 17. 19,

20). The calculating data for the total metabolic energy per life span I Ti(kD)
Hayai KONGEPenns ¢ MEKAYHAPIAKO YURCTHE ~ Crapa 3atopa 2005 247
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TENIECHATA MACA(M) U OBEMA(V) OTHECEHM KbM
NMPOU3BEAEHWETO HA TENECHATA NMOBbPXHOCT(S)

M NPOOLIMKUTENHOCTTA HA JXMBOTA(T, ) HA
XXUBOTHUTE CA OTHOCUTENHO MNOCTOAHHU BENUYUHM:
M/(S.T,_ )~5X107.- 0.2X10°(KG/M2.S) U
VI(S.T,)x5X101°2.0.2X10" (M/S)

Atanac TogopoB Atanacos
Meduyuncku goakynmem, Tpakuticku yHusepcumem-Cmapa 3azopa,
kamedpa gu3auka, buogusuka, 6000 Cmapa 3azopa, Apmeticka 11

THE RATIO OF THE BODY MASS(M) AS WELL AS THE BODY
VOLUME(V) OF ANIMALS TO PRODUCT OF THE BODY
SURFACE(S) AND LIFE SPAN(T ) ARE RELATIVELY CON-
STANT PARAMETERS: M/(S.T,)~5X107-0.2X10%(KG/M2.5)
AND V/(S.T ) x5X10-°..0.2X10°7" (M/S)

Atanas Todorov Atanasov
Medical Faculty, Thracian University, Department of Physics and Biophysics,
6000 Stara Zagora, 11 Armeiska Str., atanastod@abv.bg

ABSTRACT

The ratio of the body mass M(kg) as well as the body volume V(m?) of animals
(Poilothermic, Mammals and Aves) to product of the body surface S(m?) and life
span T (s) are relatively constant parameters a__, =M/ST,_=5"107&0.2° 10 (kg/m?s)
and a,,=V/ST_=5"10"7¢€0.2"10" (m/s) respectively.

The parametersa_, anda,, are the intensity of increasing of the body mass
and the volume for time period equal to the life span. These parameter are connected
with rate of metabolism P(J/s) by the equation P/S=Aa, .. The coefficient A_ (the
total metabolic energy per life span, per unit body mass) can be received from
author's established general relationship: PT_=A_M, between the total metabolic
energy per life span PT,_ (J) and the body mass M(kg) of animals.

Key words: a ratio, body mass, surface, life span

INTRODUCTION

The bioenergetic studies on animals (Hemmingsen, 1950, 1960; Heusner, 1985;
Kleiber, 1961, Schmidt-Nielsen, 1984) have shown that the rate of oxygen consump-
tion P(kJ/day) is related to the body mass M(kg) as expressed by the equation of
type: P=aM* . In previous works, Atanasov ( 2005, a, b, c) inserted the life span (T,)
of animals as a parameter, showing that the relationships between the total metabolic

energy per life span (P T ) and body mass over a broad number of animals (Poikilo- -

thermic, Mammals and Aves) is expressed by the equation with power coefficient k
near to 1.0 with variation +t0.8: [1] P T =A_ M08 where A_ is relatively constant
parameter. Brody (1962) shows, that between the rate of basal metabolism P(kJ/d)
and the body surface S(m?) exists a linear relation from type: (2] P/S=k (const.) ,
where k (const.) is relatively constant parameter. From relation [1] and [2] we received:
[3] kST, =AM™® and [4] KA, = M'08/(ST ), where k/A_=const. Because the

MexayHapoaHa HayuHa koHdepeHuusa - Ctapa 3aropa 2006
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CBLECTBYBA NI CKOPOCT HA BUONOIrMYHUTE
MPOLECK B XXVBUTE OPFAHU3MW CBBbP3AHA

C OTHOLWEHUETO HA OBEMA(V), MOBBLPHOCTTA(S)
W NPOABLIMKUTENHOCTTA HA XUBOTA(T ) UM:
VIST,, =510 -.0.2P10" (M/S)

Atanac Togopos AtaHacosB

MeduuuHcku cpakynmem, Tpakuticku yHueepcumem-Crmapa 3azopa,
Kxamedpa ghu3uka u 6uogu3uKa,

6000 Cmapa 3azopa, Apmelicka 11, atanastod@abv.bg

DOES THE SPEED OF BIOLOGICAL PROCESS, RELATED
TO RATIO BETWEEN BODY VOLUME (V), BODY SURFACE

(S) AND LIFE SPAN (T, ): VIST =510 .0.2I'10" (M/S) EX-
IST IN LIVING ORGANI3MS

Atanas Todorov Atanasov
Medical Faculty, Thracian University- Stara Zagora, Department of Phys-
ics and Biophysics , 6000 Stara Zagora, Armeiska 11 Str., atanastod@abv.bg

ABSTRACT

The ratio of the volume V(m?3) and body surface S(m?) of living organism L =V/
S (m) is “characteristic lenght”, so that the parameter a , =V/ST_ (T/s/-life span)
have a meaning of “characteristic speed” with values 5 10-"°€0.2° 10" (m/s). The
values of a , are very near to passive ion permeability through cell membranes. The
keeping of speed a ,, can be connected with synchronization of the ratio between the
body volume, surface and life span during growth and life of living organisms.

Key words: a speed, mass, surface, life span, living nrganisms

INTRODUCTION

The bioenergetic studies on animals (Hemmingsen, 1950, 1960; Heusner, 1985;
Kleiber, 1961; Schmidt-Nielsen, 1984) have shown that the rate of oxygen consump-
tion P(kJ/day) is related to the body mass M(kg) as expressed by the equation of
type: P=aM*¥. In previous works, Atanasov ( 2005, a, b, c) inserted the life span (T,)
of animals as a parameter, showing that the relationships between the total metabollc
energy per life span (PT, ) and body mass over a broad number of animals (Poikilother-
mic, Mammals and Aves) is expressed by the equation with power coefficient k near
to 1.0 with variation +0.8: [1]PT_ =A_ M™% whereA_ is relatively constant param-
eter. Brody (1962) shows, that between the rate of basal metabolism P(kJ/d) and the
body surface S(m?) exists a linear relation from type: [2] P/S=k (const.) , where k
(const.) is relatively constant parameter. From relation [1] and [2] we received: (3]
kST, =A,M™*°®and [4] K/A = M08/(ST, ), where k/A, =const. Because the coeffi-
CIents k and A, are relatlvely constant parameters the relation M'*°8/(ST ) will be
constant too. Since the body mass M(kg) and the body volume V(m?) are connected
with relation: M=rV, where r=1050-1100 (kg/ m?) is the diapason of body density of
Poikilothermic, Mammals and Aves, the relation V'*0¥/(ST_) will be relatively constant.

The aim of this study is to calculate the V/(ST )ratlo for wide number of ani-
mals- Poikilothermic, Mammals and Aves.
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DOES THE ALLOMETRIC RELATIONSHIPS BETWEEN
GRAVITATIONAL CONSTANT, MAX PLANCK'’S CONSTANT
AND BODY MASS, SIZE, GENERATION TIME, DENSITY AND
SPEED OF GROWTH IN PROKARYOTES EXIST? *

Atanas Todorov Atanasov /
Medical faculty, Department of Physics and Biophysics,
Thracian University, 6000 Stara Zagora, 11 Armeiska Str,
Bulgaria, E-mail:atanastod@abv.bg ; Fax: +359 42 600705

ABSTRACT

In this work is shown that from the Max Planck'’s ratios for mass M=(h.c/
G)" kg, length L=(h.G/c® )2 m, time T=(h.G/c®)"?s and density c=M/L? kg/m?
(where G=6.673x10""" N.m%kg? is gravitational constant, h=6.6262x103 J.s
is Planck’s constant, c= 2.9979x108 m/s is speed of light) we can receive the
body mass M_,=(h.v_/G)"? kg, body size L_,=(h.G/v_? )"*m, generation
time T _,=(h.G/lv_,°)"?s and body density c_,=M_,/L_,* kg/m® of Prokaryotes
(Bacteria, Mycoplasmatales, Rickettsiales and Chlamydae), if we replace
the speed of light ‘c’ with speed of linear growth of cells * v_,'. The general
conclusion is made, that possibly the connection between biological charac-
teristics of Prokaryotes and physical constant in Universe exist.

Key words: Gravitational constant, Planck’'s constant, Prokaryotes.

INTRODUCTION

The pattern existing between the other fundamental characters of liv-
ing organisms and her body size or mass are generally described as a power
function called ‘allometric’. From four fundamental physical forces and inter-
actions in physics -gravitational, weak, electrostatic and nuclear ( Eddington,
1948; Bueche, 1982) the main role in metabolic processes of living world
play gravitational and electromagnetic interactions. The electromagnetic in-
teractions, that is the base of biochemical reactions in cells are located in
small spatial area with size about protein and membrane length (i.e. about
248 nm) and realized for the time about 10410 ¢ seconds (Westerhoff and
van Dam, 1987; Rubin, 1987). Gravitational interactions act into full area of
cell's mass and volume and can be interpreted like a integral forces, acting
continuously in individual space during lifetime of cells. The gravitational
studies concern: biology of size and gravity (Yamashita and Baba, 2004:
Brown, 1991), self-organization of microtubule, cells, tissues and biological
systems in gravitational field (Fujiwara, 2004; Tabony et al., 2002; Vunjak et
al., 2002). However, the intimate mechanism of gravitational interactions in
living cells are insufficiently studied ( Gabova et al., 1991; Mashinsky, 2001).

The gravitational constant G=6.673x10""(N.m¥kg?), Planck’s constant
h=6.6262x10 (J.s) and speed of light c= 2.9979x10° (m/s) are fundamen-
tal physical constants in Universe (Dyson,1972). Max Planck and others
theoretical physicists were connected gravitational constant (G), Planck's

MexayHapoaHa HayuHa koHdepeHuus - Ctapa 3aropa 2007
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THE ALOMETRIC RELATIONSHIPS BETWEEN
DURATION OF PREGNANCY, BODY MASS AND
INTENSITY OF METABOLISM OF MAMMALS:
METATHERIA AND PLACENTALIA

Atanas Todorov Atanasov

Medical faculty, Thracian University,
Department of Physics and Biophysics,
Stara Zagora 6000, Bulgaria,

E-mail: atanastod@abv.bg

ABSTRACT

We studied relationship between duration of pregnancy T(day), body mass
M(g) and intensity of metabolism P (kcal/day.g) of 105 mammals from Metatheria
and Placentalia with body mass ranging from 10g to 15t. We established
alometric relationships from type: T=7.5451 M02883 gnq T.P=K(const.), where
7.5451- alometric coefficient, 0.2689-degree alometric coefficient, , K-constant
with values from 1.5 to 8.5.

Key words: alometric relationships,duration of pregnancy, body mass,

metabolism

yBOoa

B HayuHaTta nuteparypa ChbljecTByBaT pasnuUyHm anomMeTpUYHN 3aBucu-
MOCTu 3a 6o3aiHnum U NTuuKM. Rann u At ( Rann and At, 1974) uacneasanku
NTAUK c maca ot 2,59 (konubpu) fo 1000kg(enuopHuc) ca nokaaanu, ye cb-
uecTeysa anomMeTpuyHa 3aBUCUMOCT MexXay BpeMeTo Ha uHkybauua n maca-
Ta Ha sruara u Mexay BpeMero Ha uHKybaumua n macara Ha nTuunTe-poauTe-
nn( Rahn et al., 1975). Cbwpo 3a Bo3aitHuum 1 nTuum ca flonyyeHn anomer-
PU4HK 3aBUCUMOCTH Mexay MeTabonuama U TaxHaTa maca (Brody et al., 1934;
Lasiewski and Dawson, 1967 ). WHTepec npeactasnsea Aanu cbulecteysa
allomMeTpuyHa 3aBCUMOCT MeXAY NPOALNKUTENHOCTTa Ha 6pemeHocTTa U Te-
necHarta maca Ha 6o3aitHuyuTE. MNono6Ho Npoy4ysaHe A0 HAaCTOALNSA MOMEHT
B HayuHaTta nutepartypa Hama.

MATEPWAR N METOQMW.

AaHuy 3a uacnegeaHuTe BosaitHnuun, TaxHaTa Maca u NPoOABLIXKUTENHOCTTA
Ha BpemeHocTTa UM ca saety or 0630pHu HayuHu Tpygose (Mapkos, 1988; Hay-
moB, Kyaskuna, 1971) uca Aanexw s Tabnuuya 1. B npoy4eaxeTo ca skioyeHn 105
XXMBOTHU OT rpynata Ha 6o3aiiHuuuTe (Mammalia).

Cratuctuyecku coydTepeH naker ‘Ctaructuka’ Gewe 1anonasaH 3a nayuc-
f11BaHe Ha Buaa Ha 3aBUCUMOCTTA “NpoabLMKUTENHOCT Ha BpemeHocTTa~Tenec-
Ha Maca Ha 6o3anHuuuTe" U ocTananute cTatucTuyecku napamerpu
(Atanasov&Dimitrov, 2002).

HayuHa koHpepeHyus ¢ MexayHapoaHo yyacTue - Crapa 3aropa 2004
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NPUIIOKEHO AHTHAOTHO JIeYeHHe MAUMEHTHTE MPEKUBIAXA HHTOKCHKAUHSTA U Ca H3MHCaHH B 100po
3/1paBe.

Kntouosu dymu: Hypene [lyp6an, ¢pochopopeanuyno ompusane, anmuoomuo nevenue
Tun npedcmasane: nayuno cvobuyenue '

EJAHA OBLIA AJIOMETPHYHA 3AKOHOMEPHOCT: TOTAJIHATA METABOJIHTHA
EHEPTHA 3A EJUH JKHBOT HA JKHBOTHHTE /CTYIEHOKPBBHH,
MJIEKOITUTAELM H NTHUW E JUHEHHO MPOMOPLIHOHAJHA HA TEJIECHA
UM MACA

Amanac Tooopos Amanacos

Kumedpa Puzura u 6uoguzura. M®, Tparuiicku Ynueepcumem - Cmapa 3azopa. bvazapus

BuBenenne: CreneHHaTa 3aBHCHMOCT MEXAY CKOpOCTTa Ha MeTadonu3ma P n tesecnarta saca M
Ha KMBOTHHTE CE M3pa3sea ckC 3akoHa Ha Kieiibep P=aM*, xwmeto a n k-ca amometpuunu
Koe()MUMEHTH. XapaKTepHM 3a BCEKH Kmac M rpyia JKHBOTHH. DBbBeK#aHeTo HA
NMPOABIKHTETHOCTTA Ha KHBOTA Tis KATO NapaMeTbp JaBa BB3MOKHOCT J1a CE H3YHCIH TOTANHATA
MeTabOMHTHA €HEePrHs, KOHCYMHpaHa OT HBOTHHTE B NPOIbTKEHHE HA €IHH HHBOT BBB (DYHKUHA
oT TaxHata TenecHa Maca. llen: LlenTa Ha npencTaBeHOTO NpoyuBaHe €. Ja Ce€ HamepH
(YHKUMOHATHATA 3aBHCHMOCT MEXAY TOTATHAaTa METAadOTHTHA eHeprus 3a eAWH KHBOT H
TesecHaTa Maca Ha 1835 sxuBoTHH. MaTepnanu n metoan: J[aHHHTE 3a CKOPOCTTa Ha MeTa00AH3MA
P(kJ/day). Tenechara maca M(Kg) H NpOABLIKHTENHOCTTAa Ha *xuBoTa Ti(day) 3a OTIENHHTE
HHIMBHAH Cca B3eTH OT 0030pHH HayyHM ny6aukaumu W KHHTH. M3uucnenurte crofiHocTu Ha
rotaHata MeTaboaHTHA eHepris 3a eIuH kHBOT P Ty (kJ) u Totannara metadoanTHa eHeprus 1a
€.11H %HBOT /32 | kg tenecHa vaca/ Ai(kJ/kg) 3a 54 ctyneHokpbBHH HHAHBHIA. 90 MIexoMHTaew
1 41 OTHLY ca B3eTH OT OpHIHHANHKTE NybnuKauny Ha aBTopa. PesyaraTn : 3a WHPOK CNEKTBP OT
nHausuau / Poikilothermic. Mammals. Aves / ¢ pa3auku B cKOpocTTa Ha MeTad01H3Ma H TeIeCHaTa
vaca 18 mopsaabka € MoKa3zaHo. 4e ChlUIECTBYBA JuHediHa 3asucumocT / P Ty = Ay M Meray
TOTaTHAaTa MeTabO.IMTHA eHeprus 3a eauH xuBoT /P Ty / u TenecHaTa Maca Ha AuBOTHHTE /M/. ¢
Kopenaunoned koepuumeHt R=0.97 n n=185. HaknowsT Ha kpuBaTa "TOTATHA MeTadO/NTHA
eHeprus-TenecHa Maca" e 6mu3bk 10 1.0. 3akaiouenne: 3a KUBHTE OPraHH3MH ChLUIECTBYBA 00Lla
JAKOHOMEPHOCT, KOATO Ce H3pa3sBa B TOBA. Y€ TOTAHATA METabONNTHA eHeprus. #3pa3xoasaHa oT
/KMBOTHHTE 34 €IHH XHBOT € jIHHei{HO NpOoNopLUHOHAIHA Ha TAXHATA TeJlecHa Maca

Kmuouoeu Oymu: ckopocm  na  Memadoauzyd, MemadoAumHa  eHepeus. medecnd  Mdcd.
RPOOBAICUMETHOCM HU HCUBOMU
Tun npedcmasaHe: HUY4HO CvoOUeHIEe

FOTOBU JIU CME A MNMOCPEUMIHEM KOHIO-KPUMCKATA XEMOPAI'HYHA
TPECKA BbB BAPHEHCKH PAHOH

H. Buaxanosa, Llouxo [T, Mayuoe, A. Kocmosa*, C. Cmanesa*, P. Koncmanmunos

VHC no Enudesuoaozus, MY-Bapua, *PHOKO3, Bapua. bvacapus

Crnea neceTHNETHA HA OTCHCTBHE OT BapHeHcka 00nacT M JHMNCATA HA PECHCTPHPAHH KIHHHYHH
c1vuan. KoHro-kpHackaTa XxeMopariyHa Tpecka ce 3aBbpHa.

OT akTHBHOTO MpHPOAHO ortnie B Bypracku periou 3a60:1s8aeTo ce pasnpoctpanssa Ha Cesep
M M0 HawH HaOIIOJEHHA BCAKA rolHHa ce oOXBallaT HOBH HACEJEHH MeCTa. KOHTO Mo
A1MHIHHCTPATHBHO-TEPHTOPHATHO AeleHe nonalaT BuB Bapuencku paifon. [lo Tasu mputHHA
10007eNHTE Ce HAcouyBaT 13a KOHCvaTauus KbM MHdexuwossa kmunmka Ha DBapHeHckata
yHIBepclITeTCKa G0sHHKLA.
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MHHHUCTEPCTRO 31PABOOXPAHEHISA
ccce

FOCYLAPCTBEHHAS
LEHTPAIJILHASI HAYYHAS
MEIJHUHHCKASY BUGJAMOTEKA

117418, Mockspa, ya. Kpacuxona, 20 yﬁas:caerc1ﬂii TOB., V/ﬁ \7/”[4/(0%_

Tea, 128-33-16

llampaBneHuas Bamu pyxoisicuaz padora %@(/WOZ

u;ad}ammm U Lfso Whigre IAOYEER " dzperygrir TR iy

nynlmfra Ha )J.CIIJHHPO'J-.U’LO o4 aarermc'rympondua B Toc. UCHTP. nuyq. :

MEJUILMHCKOM GuGimuorexe 3a I3 Ji- L3504 or J. OF 1997 1.
budmtorpainycckoe OLMCBHUE uacroAleil pyxolacu Gyuer omyCiri-

kopano B Texy.(uit ywasarede HAyYaoil MeJMLMICKOMA JuTepaTypd.

"CrupaBra o NelWHRLOBAIET DYKOMICH" BHCHIAGTCS 10 LONpOCY antopa.

I[Ipocsda Becil jejelliciy no alpecy: L[I7656 IUI-7 1..lockna

Ya. Kpacuropa, x. 30. I'oc. uentp. nay4. Men. 6-xa. Koumuara 326.

~o—

_Cexrop nernounponatiia,

Tl Hags g 25 p‘/x.nn.cdol GROOTH lia JRNOULPOsAEe el -
A DUDLLICD GU D RaEt Uiy Laly.
UyroBojiiredip UTiedia ROMIGKTOBAINST GICIC 0 0N ey oy Fhlo
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'PASUYECKOE W3O0BPAKEHWE CKOPOCTHOI'O MPOLIECCA APPEPAUHM
TPOMBOLIUTOB
AranacoB, A. T.

paguueckan sanuch npolecca arperauuy TPOMOOLIMTOB MpenCTaB-
JIAeT COGOM MHTErpajbHyl 3anyuch /MHTErpajJbHyl arperorpammy/, OT-
pakawuana HapacTaHue arperauuu B TPOMOOLIMTHON cycneHCHH.lonoJbHU-
TEeJIbHYI0 MHpopMaLMi 06 arperaynoHHO @yuxﬁnn TPOMGOLIUTOB MOXET
Jarb 4 AMHaMMKa npouecca T.e. 3aBHCHMMOCTH, MOKashBawlad crnocot6
M3MEHEHUA CKODPOCTHU arperauun TPOMOGOLUUTOB B 3aBUCUMOCTM OT Bpe-
MEHWn.OTy B3aBHUCHMOCTEL IO CYWECTBY ABJAeTcA nnddepeHLUaNbHOR Kpu-
Boit /oufxbepeHumanbHOi arperorpammoii/.ABTop npegaaraer rpaduuec-
Knii cnoco6 nocrpoenunsa nudpdepeHUnaNbHON arperorpammoil, Ha 6ase

NaHHHX rpaduuecKoil sanucu arperomerpa.
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' I.'lpencraaclla e CXCMa Ha n»peunsell-e.uqx'rpo_ne.u TCPMOMETLP C TCPMIICTOPEH H3MP-
puTCACH CAEMCHT. TEPMO“QT'bp'bT ce OTJ\H“SB:I C roNIAMAa YYNCTBUTCAHOCT H 06AHaT H MKe

' KaTo ‘YHHsGpCHAEH M2AHIHHCKN H snaGopaTopen npubop 3a ToyHH

fa 6bRe H3noJalysaH
H3IMCPRANUA Ha TCMNEP4TYpaTa Ha PASJHYHH NO FOJCMHHA YHaCTBUH Ha HOBRWKOTO TAJO.
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"B aa6opaTopHata ‘M ‘MeAHUMHCKAaTa fipakTHKa 4YecTo ce Hajara Aa ce

A3MEPBAT TeMMepatypH C'rojifiMa TogiocT.” 3a TasK Ues ChUlECTBYBAaT pas-.
NMYHY O KOHCTPYKTHBHO M CXeMatHuHO pellexne tepMomeTpu [, 2]. Ilpea-:

Jarame eflHa Cxeila, M3MbJjHeHa c one-

A pauioHHK ycuasatean UA 741 PC,
i R npouzBofacreo Ha CAIL. Mamepuresn-
HKEAT eJeMeHT € TEPMHCTOP, BK/IOYEH B

c6paTHATa BPi3Ka Ha NbPBHA onepa-

N unoHen ycuasarea (pur. 1), Hdnanazo-
' NI ]‘ HLT OT H3MepBalill TeMmepaTypH e oT

T LT e e I TR
,|- " i _"l.‘ v—.—f;_-g—.__l_'
.7| b L'/'( )

' ' !__J' J 0°Cro 100°C, auyscTBHTE/HOCTTA lia
VR ¢ cxemata e ot 0,05°C no 0,1 °C (10 mV
' na 1°C). Ilpu no-BHcoko 3axpahBaHe

Eur. | cXemMaTa MulKe a ve BK/IOUM B NMHLUeNIH

ycTpo#cTBa 6e3 cOGCTBEH YCHABaTel.

B 3aeHcHMOCT OT NJOIWTA Ha H3N0JI3YBaHH TEPMHCTOP NOTaT Aa ce H3-
MepBaT TEMNepPaTYPH Ha Pa3/IHYHH N0 TOJIeMHHA y4YaCTbUH OT YOBELIKOTO TR0,
TepMoMeTHP BT € +0CO6EHO NOAXOAMALL 32 HIMEPBAre HA KOXHATA TeMNepaTypd.

' JHTEPATVYPA

Konows, K. H. Huterpzrrute cxewu s npextrxits. C., 1978,
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TOJLHITIK HA BHCHIVS MEZULTHHCKE HHCTHTY T - CTAPA 3A1°0PA
ANNUAIRE DE L'INSTITUT SUPERIEUR DE MEDECINE DIE STARA ZAGORA
ANNUAL OF T1HE HIGHER MEDICAL INSTITUTE OF STARA ZAGORA

EQEKT HA BOAHMW U3BAELIM OT BbATAPCKU AEYEBHU PACTEHMA, CBABP2KA LA
JIBBUAHU BELLLIECTBA, BbPXY TPOMBOLIUTHATA AI'PETALIMA

A.T. Amanaco8 u B. CnacoB*
Kamegpa no ¢usuka u Guoduauka;
*Kamegpa no papmakoaczus, BMU - Cmapa 3azopa

Summary. Atanasov A T (Departinent of Physics and Biophysics, Higher Medical Institute, 11 Anneiska sir.,
Stara Zagora 6000 Bulgaria) and Spasov V. Lffect of water extracts fromt medicinal plants containing taninum
on platelet aggregation. Annual of the Higher Medical Institute of Stara Zagora [Bulgaria] 1996; 4: 9-10.
Searching for new chemical substances influencing on platelet aggregation is a very important endeavour for
medical practice. The in vitro effect of water extracts from 18 plants on aggregation of platelets in female rats
was investigated. Following a literature search, plants with high content of taninum were chosen. An inhibition
of platelet aggregation [rom water extracts of Agrimonia eupatoria L.; Arctostaphylos uva-ursi L. Sprend;
Corylus avellana L.; Cydonia oblonga Mill; Dryopteris filix-mas (L.) Schott; Ephedra distachya L.. Geum
urbanum L.; Primula officinalis (L..) Hill.; and Punica granatum L. was established. The analysis on literature
data indicated these plants contained about 10% taninum except Cydonia oblonga Mill. and Primmula officinalis
(L.) Hill. Few plants with content of taninum over 10% did not have any effect on the platelet aggregation.
Key words: taninum, medicinal plant, platelet aggregation

Hv6uanume BewecmBa ca Bucokomoaekyasipiu noaumepHu cbegunenusi ¢ Moaekyana maca om 500
go 20000 D. B 3aBucumocm om xumuunusi um cmpoek, K. Freudenberg zu pasgeast na xugpoausupawu ce
u kongensupanu manunu. B ceemaBa na Geazapckume aeuebHu pacmenus ce cvbgbpkam MaHuHU u Oom
gBeme zpynu.

B nacmosuwama paboma e HanpaBeno ckpununzoBo npoyuBane Ha 18 aeuebnu pacmenus ¢ Bucoko
cbgbpikanue Hit gbBbuanu BewecmBa. MscaegBan e epekmbm na Bognume usBaeuu Bopxy mpomGouumna-
ma azpe2ayusi.

MATEPUAA U METOIU

UscaegBanume aeuebHu pacmenus ca: Agrumonia eupatona L. (herba) -- go 5% kamexunu, go 8%
2canomanunu; Achillea millefolitun L. (herba) -- go 2.89%, Alchemulla vulgaris L. (herba, rhizoma) -- okoao
109 manunu, npousBognu Ha zaaoBama u eaazoBama kuceauna; Arctostaphylos uva-wrsi L. Sprend (folia) --
okoao 20% zanromanunu; Cotinus cogygria Scop. (folia) -~ 15-25% eanomanunu; Coryllus avellana L.
(cortex) -- okoaa 10% manunu; Cydonia oblonga Mill. (folia); Dryopterts filiv-mas (L.) Schout (rhizoma) --
go 0% duauke gvbuana kuceauna; kphedra distachya I.. (herba) -- go 10% nupokamexunu; Gewmn
wrbamun 1., (radix, rhizama) -- go 30% manunu; Juglans regia L. (folia) -- go 4-5% manunu; [ypericum
perforatun 1.. (herba) -- go 109 kamexuunoBu gnbuanu BewecmBa; Lavandula angustifolia Mill. (flores) --
go 12% manunu; Ocinnnn basilicunt L. (herba) -- go 5% manunu; Prmula officinalis (1..) Hill. (folia);
Punica granatum 1.. (cortex) -- go 25% manunu; Rosmarinus officinalis L. (folia) -- go 8% manunu; Rubus
sp. diversa (folia) -- om 5 go 14% manunu; Symphytum officinale L. (radix) -- go 6.5% manunu; Vaccinitum
myrtillus L. (folia) -- 20% manunu B aucmama u go 109 manunu B naogoBeme (1, 3].

Bogrume usBaeuu Gsixa noayuenu upes nakucBave (Mauepauust) na 2 g cyx mamepuaa B 20 ml
gecmuaupana Boga 3a 20-24 h npu 18-20°C. CBeskusim usBaeck Gewe npeuegen gBykpamuo npes
duambpHa xapmust u egekmbm My Bupxy mpombouumuama azpeaayus Hewe uscaegBan Begraza. Manoa-
aBaxme Memoga na Born [5], Moguduuupan om Amanacoll [4]. Bozamama wa mpoMGoyumu naasma om
BeAu nabxoBe (Wistar) Hewe cmangipmusupana go 250000-300000 mpoMmbouuma B 1 Mukpoaumup ¢ no-
Mowma Ha pasmBop na Hanks 6es kaauuii: NuCl - 8 g; KCI - 4 g; MgSO, . 7 H,O - (.1 g; MgCl . 6 H,O -
0.1 g; Ni,HPO, . 12 H.,O - (.15 g; ealokosa - | g; gecmuaupaka Boga - go 1000 ml. 3a uscaegBane va ede-
kma Ha BogHume usfBaenu Bupxy mpoMbBouumuama azpezayust, kvm 300 ml Bozama Ha mpomMBoyumu naa-
3ma ce gobaBsiwe 17-23 mi Bogen usbaek om Besiko aeuebro pacmenue. Kamo agpecupaw, azenm ce us-
noasBawe 20 ml agenosungudocdam -- 1,107 M (Reanal, Hungary). CnocoBHocmma Ha usBaeyqume ga ae-
aymuHupam kaemku u epumpouumu Gewe npoBepena, kakmo Bupxy 2% epumpogumna cycnensus, maka

0861-1629/96 Annu. Htigh. Med. Inst. St. Zagora [ Bulgariaf « 1996 « Vol. 4
011996 by the Facully of Medicine, Thracian University, Stara Zugora, Bulgaria 9



O

LENGTH OF PERIODS IN THE NASAL CYCLE DURING
24-HOURS REGISTRATION /

Atanas Todorov Atanasov, Ilvan Tanev lvanov,
. Pavel Donchev Dimov*
Department of Physics and Biophysics, Medical Institute,
Clinic of Otorhinolaryngology, University Hospital *,
Thracian University, 11 Armeiska Str, 6000 Stara Zagora, Bulgaria

ABSTACT

The periodic congestion and decongestion of the nasal venous sinuses
and an alternation of airflow from one side of the nose to the other are
known in literature as ‘nasal cycle'. |t is established that nasal cycle during
24-hours refistration contains from 4 to 8 time full periods with length varies
from 0.80 h to 5.75 h. The mean length of all full periods is 2. 80£0.17h. The
mean length of full periods of left nostril is 3.07h and the mean length of
periods of right nostril is 2.43h. The result sugest, that have any assymetry
in lenght of periods of airflow trought left and right nostrils about 40 min. The
longer periods of left nostril can be connected with higher metabolic and
functional activity of brain and human organism during active work.

Key words: nasal cycle, periods of nostril.

INTRODUCTION

The spontaneous cyclical activities due to a nasal congestion and de-
congestion are known in literature as ‘nasal cycle,. Mirza et al.(1997) find in
nasal cycle periods lengths ranging from approximately 1 to 5 hours during
day. Gilbert (1989) finds longer mean estimated period in nasal cycle during
day with time-duration 4.5+/-1.0 hours (range 3.5 - 6.0 h). Winkler et al.
(1994) characterize daily nasal cycle as a chaotic ultradian rhythm with a
period ranging from 1h 15min to 3h 20 minutes. In investigation of the
nasal cycle during day (Lenz et al., 1985) measured a nasal cycle in 80% of
40 healthy individuals with a mean period of 2.5 h. Atanasov et al.(2003)
characterize nasal cycle during night sleep as ultradian rhythms with peri-
ods, that is myltiplied to the length of sleep cycle(1.5h). In conection with
this we try to characterize nasal cycle during 24-hour registration, using
more parameters on the time.

METHOD, SUBJECTS AND STATISTICAL ANALYSIS

Temperature difference of inspirated and expirated air of each nostril
detected by two thermistors, using mask. Signal of thermistors multiplies by
electronic amplifier and registers by XY-recorder. The same method is used
for investigation of nasal cycle during night sleep (Atanasov et al., 2003).

Subjects were ten right-handed, healthy males (medical students and
doctors), non-smoking, non-obese, non-snoring. The subjects aged - N1: 18
years, N2: 20 years, N3: 21 years, N4: 25 years, N5: 29 years, N6: 31 years,
N7: 38 years, N8: 40 years, NO: 42 years and N10: 45 years. The subjects did
not have a history of chronic rhinitis, none were on medications. Registration

% MexayHapoaHa Hay4Ha koHtbepeHumus - Ctapa 3aropa 2007
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MQULEMIL Iy THCHT MEDALYOCEW HHCTUTYT - CTARFA SATFPA
TO.. 2o 150r.

CTI0COB 3A OTTIPENAPIPAHE HA OIAIHATA BEHA ITP1 BETY
IDNIGXOBE 3A MHOI'CKPATHO U3IIQN3BAHE

Arattac Topopos Aruiacos

FUCH3@YTS KeTeHoJ0de Co MapicoB
larenpa dusura i duoduoarca

fipeunoueH e cIocol 3a OTHTeIandpaHe € Mel .JHoro-
UPOTI0 uBNON3BAHE HA BeHO3EH VUACTEX OT OnalHaTs
dJeHa ara Lchd Jatoparop MuoioBe.MeTon®T HNeis0-
JIBA MIIOTCERATIO UPEZOS32USHe M WHICHIMN Ha OT-
OTOTORUPEHNAT BeH036H VUSCTHE.

Hawwoar nywn: cnocnC, 3eda, oTanen2pupals.
L AabCPaEToLHaTe I HEYUAC=13CH L OsaTLICHa [adoTa uaCTo
CQ &I M1 I CC 38eMA KubB 0T JAXRNA ZuB0THA / B Chyduad (et Jnfo-
PATOPH.I TWIBX0BE/ , XHTO 3& Ta3U ISl Ca HUCLLOMCHE Podlitiudi Croco-
&9 [1,;:],{_} HocTosLaTa DA00Ta Ierdaalsms Quid SI0eol 34 oTiGeIa~
DUDGHS Q. I0HO03eH JUUCTTDE OT OUALLITA Beda Npud G JacopaToptly
LIDHC3C, KO.TO Jond La Ouiefus Tasd mpousi jra, & of Apyra CeTpaHa
Lo 110830064 LIHOPOROCPI0 W 32 Jmil0 spewe / Lilk 4y cspama/ rLa Go-
A0 WAIlG3 3l 3308 HUST y~lL-J.CT‘bI€.'30}11':11.08@“.-10 14 BaedQle?0 11a HDD3
MIW IITA AUdGGRUARTS I o2 S HpOdu,. AT 4 OnNamidalz2 32612 HE [MIDX0BE
GG AICEBAL SHUUHTOICH GiUT 34 K2 OLL 24 Callynild I Juldfietu:eTo Ha
BTVl 3563 SCHATHR, :lOPaaM M fglule |Pa3Mep:d i LO0LDGKIACYTa 1o caa=
T 3UIIR.dd HLKOU HGyu=0=x23CL3003alaAlin RyLk, wuTO -~ L3CLen3iHe
1 T OMOOWUITH 2 ¢ DPelGlAs 4 SPLDSITCUBAd 210, TOJ2 Tray3d Xa era=-
P3O CULS0 30 Od IS 32 O OGN LapimCToITe da WOTnLTa v LpBhIiuTe
SHEVIGJTPArS OKEHNAT Cu L300 CTCTPad o Tudi TPYRIcs 4.
Boaae soraw Lo cetaral w0 84003, ULES JOPLTLIIG I8 ouIXas 3 -
CATCH musT 30 'I0 HAT/ESS ¢4l sa L omMadyThn.Tosa k2B 4oxuTae i1eng

GpGUudd HOIPCMAZRBR WSPITUHOPAHLU TS 1 ST .
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Nitric oxide and nitroxides. Inhibition of platelet aggregation in vitro

Raikoy Z.D., Atanasov A.A. _
Departmenit of Chemistry and Biochemistry, Tracian University, Medical

Faculty, Stara Zagora, Bulgaria(  eshumkova@netscape. net)

Keywords:.nitric oxide, nitroxyls, spin-labeles, superoxide anion radical,
platelet aggregation

A comparison of more important physical, chemical and biological properties of the
nitric oxide (NO) and free stable nitroxyl radicals (nitroxides) on the base of their
structural similarity is made in the present article. The active moiety in the nitroxide
molecule is a sterically hindered nitric oxide. An original approach is used for
explanation of the mechanisms of biological action of the nitroxides and ‘especially - of
their derivatives with antitumor agents from the groups of nitrogen mustards [1],
nitrosoureas [2], and triazenes [3] (spin-labeled compounds) through the biological
activities of NO. Similarly to NO, nitroxides also can react with superoxide anion radical
(SAR), they possess superoxide dismutase (SOD) mimetic action. While the interaction of
NO with SAR yields very toxic peroxynitrite (ONOQ-), its formation is strongly limited in
the presence of a nitroxyl. It is known that the nitrosourea antitumor drugs. like lomustine
(CCNU) and carmustine (BCNU), showed high general toxicity, ons of the reasons for that
probably is the formation of NO and subsequently - of ONOO- during their metabolism.
The biological investigations of the synthesized by us gpin-labeled nitrosoureas showed
their considerably lower general toxicity that could be explained with the SOD-mimetic
action of the nitroxide, present in their molecule. In the article are outlined perspectives
tor further investigations of the nitroxides with aim to confimm our supposition that they
possess NO activities.

We have found that nitroxyls possess inhibiting effect on the platelet aggregation
which is comparable to this of aspirin, cadaverin and verapamil.

Although nitroxyls contain hindered NO-group they inhibit the platelet aggregation just
like NO. The precursors and the derivatives of nitroxyls, without NO-group do not show
such activity.

So we consider that concepts like “Radical Therapy” and “NO-mimetic Compounds™
have to be introdused in the literature.

(1] Raikova, E.T.; Ivanov, LG.; Kafalieva, D.P.; Demirov, G.D.; Raikev, ZD. /nternarional
Journal of Biochemistry 1982 , 14, 41 - 46.

[2] Raikov, ZD.; Todorov, DK ; Ilarionova, M.V.; Demirov, G.D.; Tsanova, Ts.1L;
Kafalieva, D.P. Cancer Biochemistry and Blophysics 1985, 7, 343 - 348,

[3] Raikov, Z.D.; Gadzheva V.G.; Koch M.D.; Kolar, GF. Organic Procedures and
Prepararions [nternational 1993, 25,473 - 476.
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A fraction from Galega officinalis manifesting anti-aggregating activity on

human platelet aggregation in vitro
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Abstract

Biologically-active substances inhibiting platelet aggregation isolated from medicinal plants are
summarized. An extract from the medicinal plant goat rue  Galega officinalis L. (Fabaceae.
Leguminosae) manifested powerful anti-aggregating activity. An original scheme for isolation of
an active fraction was developed to obtaining of a purified active fraction demonstrating anti-
aggregating activity. The fraction inhibits human platelet aggregation initiated by 25 uM
adenosine 5°-diphospate, 100 pug/ml collagen, and 0.8 U/ml thrombin with ICs¢ being 11 pg/ml
for ADP, and IC,¢ being 15 pg/ml for collagen 20 pg/ml for thrombin, respectively.

Study by flow cytometric assays with monoclonal antibodies CD62P-FITS, specific for P-selectin
expression in activated platelet shows that the fraction’s active compounds disrupted the
fibrinogen bridges between the platelets, responsible for the irreversible aggregation. The
isolation of anti-aggregating fraction from (Falega officinalis 1.. appears an interesling scientitic

topic in area of the medical practice.

Keywords: Galega officinalis L., anti-aggregating activity, isolation
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Diagnostic Strategies and Treatment for Ewing’s Sarcoma

Roumiana Todorova'’, Atanas T. Atanasov’

'nstitute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria; *Department of Physics and
Biophysics, Medical Faculty, Thracian University, Stara Zagora, Bulgaria.
Email: "todorova(a bio21.bas.bg, atanastod@abv.bg

Received August 19", 2012; revised September 22™, 2012; accepted October 24%, 2012

ABSTRACT

Ewing’s sarcoma is an enigmatic malignancy of progenitor cell origin, driven by transcription factor oncogenic fusions.
About 85% of ESFT cases harbor the t(11:22) translocation and express the fusion protein EWS-FLL Both bone
marrow-derived human Mesenchymal stem cells and Neural crest stem cells are permissive for EWS-FLI1 expression
that initiates transition to ESFT-like cellular phenotype. Diagnosis of Ewing’s tumor is based on pathologic and mo-
Jecular findings. The hypoxia enhances the malignancy of ESFT invasive capacity. An ALDH"" subpopulation of Ew-
ing’s sarcoma cells, capable of self-renewal, tumor initiation and resistant to chemotherapy in vitro, are not resistant to
YK-4-279. Tntensive high-dose chemotherapy followed by stem-cell reconstitution was used for ESFT patients in
second remission. Plerixafor in combination with G-CSF is an effective enhance stem cell mobilization regimen for
stem cell collection with lowest success rate in patients with neuroblastoma. The ESFT-derived antigens EZH2(666)
and CHM1(319) are suitable targets for protective allo-restricted human CD8(+) T-cell responses against non-immu-
nogenic ESFT. Primitive neuroectodermal features and MSC origin are both compatible with G(D2) aberrant expres-
sion and explore G(D2) immune targeting in ESFT.

Keywords: Ewing’s Sarcoma Family of Tumors; Cancer Stem Cells; Immunotherapy; Hematopoictic Progenitor Cell
Transplant; Diagnostic Stratcgies; ESFT Therapy

1. Introduction Table 1. EWS associated chromosomal translocations in
ESFT.
Ewing’s sarcoma family of tumors (ESFT) are aggressive
bone tumors in adolescents and young adults, but che- ESFT EWS fusian gene f:'n"’:':":"::‘::::'
motherapy-sensitive and patients with metastatic disease
py - P Angiomatod fibrous EWS-ATF1 1(12,22)
often achieve remission. -
. . . histocytoma EWS-CREBI 1(2:22)

The EWS Fusion Proteins are potent promoter-specific !
transcriptional activators, due to EWS-Activation-Do- Clear cell sarcoma EWS-ATFI 1(12:22)(q1 3:pi 1)
main (EAD) and a DNA binding domain from the fusion ) ’ EWS-CREBI (2:22)
partner. They interact with other proteins required for  pesmoplastic smull round . .
mRNA biogenesis and induce tumorigencsis by perturb- cell tumor EWS-WTI WI1:22)(pi3:a12)
ing gene expression. Around 85% of Ewing’s tumours EWS-FLIi 1(11:22)(q24:q12)
carry t!le most frequent EWSR1-FLI-1 fusion (Table 1). EWS-ERG (21:22)ig22:912)

Anti-cancer agents (DHR-related peptides and other Ewing’s sacoma or EWS-ETVI 7992022012
small molecules) targeted against the N-terminal part of ~ primiuve . (7:22)(p22:12)
EAD, may possess therapeutic potentialities against Ew- ?:":;c'r“cmdm"“' EWS-ETV4
ing’s sarcoma as inhibitors of EAD-mediated trans-acti- EWS-FEV 1(17:22)(q12;12)
vation and also as immunogenic agents [1]. EWS-EIAF (222 a33:q12)
2. Diagnostic Strategies for Ewing’s Sarcoma  Extraskelctal myxoid EWS-NR4AZ  1(522)

chrondrosarcoma .
Ewing’s sarcoma family tumors (ESFTs) are aggressive EWS-TAF2N 17
tumors of putative stem cell origin for which prognostic Myxatd chrondrosarcoma  EWS-CHN 1(9:22)(q22;q12)
biomarkers and novel treatments are needed [2]. Diagno- EWS-CHOP 112;22)(g13:q12)

Myxoid liposarcama

“Correspanding author. EWS-CHOP 1(12;22)(q13:q12)

Copyright € 2012 SciRes. LcM
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ABSTRACT

The membrane permeability coefficient for sodium and potassium ions in unicellular organisms can be calculated using
the data for cell volume, surface and mean generation time during growth and dividing of cells by binary. Accordingly
theory of proposed method, the membrane permeability coefficients for passed trough outer cell membrane sodium and
potassium ions, is equal to the volume of unicellular organism divided to product between cell surface and mean gen-
cration time of cells. The calculated by this way diapason of values overlaps with experimentally measured diapason of
values of permeability coefficient for sodium and potassium ions. The deviation between the theoretically calculated
and experimentally measured values of permeability coefficient does not exceed one order of magnitude.

Keywords: Prokaryotes; Eukaryotes; Permeability Coefficient; Sodium; Potassium; fon

1. Theory of Method

The ion permeability of the plasma membrane has been
recognized as an important problem in cell function. The
main ions in cell physiology are protons, sodium, potas-
sium and chloride ions, because of their participation in
the building of transmembrane ions gradients, the sup-
port of cell potentials and energetics mechanisms in cells
[1-4). Permeability may be defined phenomenological as
the amount of substance transported across a unit area in
unit time as the result of a unit force [5,6]. Permeability
of given solutes is characterized by the permeability co-
efficient, measured by the amount of solute passing in
unit time through unit area of membrane under the influ-
ence of unit concentration gradient [7). The dimension of
permeability coefficient is in meter per second if mem-
brane area is given in m’, cell volume in m’ and concen-
tration of solutes is given in mol per liter [8].

A guiding principle in the estimation of the permeabil-
ity coefficient is that the cell boundary acted as a lipid-
like phase through which the penetrating solute diffused.
A simple hypothesis based on Fick's laws of diffusion is
that the instantaneous rate of uptake of the solutes (ds/dt)
through the semi-permeable bounding membrane, into a
vesicle (liposome or cell) of volume (V), is represented
as the product of the surface area (S) of vesicle, the dif-
ference in solute concentration between the interior (Cin)

Copyright © 2013 SciRes.

and exterior (Cex) compartments (Cex — Cin), and the
permeability coefficient (P) that connect the diffusion co-
efficient of solutes, thickness of membrane and relative
solubility of substances in water-oil phases [9].

The relevant equations are:

ds/dt = PS(Cex —Cin) m
and
dCin =ds/V 2)
where Cex and Cin are function of the time.
When cell surface area S, cell volume V and exterior

concentration Cex (because of big exterior volume) are
constant, these two equations simplify to:

dCin/dt = (PS/V)(Cex —Cin) (3)

After integration we receive for concentration Cin(t) in
vesicle after time t:

[Cex-Cin(t)]/[Cex - Cin(0)]
= exp[(-PSt)/V] )
=exp(—kt)

where Cin(0) is the concentration of solute in vesicle at
the moment t=0.

The equation (PStV/V = kt represents the connection
between permeability coefficient P(m/s) and the first-

OJBiphy
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Calculation of vibration modes of mechanical waves on
microtubules presented like strings and bars
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Abstract: The study describes a physical model of vibrating microtubules in living cells, presented as strings and bars.
Calculated are proper-frequencies of first four vibration modes of transverse and longitudinal waves on microtubules. For
microtubules with length 1-30pum and shear modulus 5.0x10° N/m? the proper-frequencies of standing transverse waves fall
in diapason of 1x10® - 5x 10’ Hz. For microtubules with same length and Young's modulus 10%-10° N/m® the
proper-frequencies of standing longitudinal waves fall in diapason of 5x10%- 3x10° Hz. These calculated diapasons of
frequencies overlap with experimentally registered diapasons of frequencies of mechanical and electric vibrations in bacteria,
yeast cells, erythrocytes, infuzorii and soma cells. Some theoretical problems related to the present model are discussed.

Keywords: Microtubules, String, Bar, Frequency, Transverse, Longitudinal, Waves

1. Introduction

The living cells and their structures have vibrations in all
frequency diapason - mechanical, acoustical, efectrical,
electromagnetic, ultraviolet, infrared and visible [1, 2, 3, 4).
By vibration, the living cells can transfer mass, energy and
information (signals) between them and inside [5, 6].
Endogenous mechanical and electromechanical vibrations
of some cell structures like membranes and microtubules
may have fundamental function in organization of living
organisms, including intensity of biochemical reactions, cell
growth and building of morphological structures, cellular
transport, long range control of cellular functions and sensor
functions in cells [7, 8, 9, 10, 11]. The microtubules
determine the topology of the cells during the entire cell
cycle [12, 13]. Certain authors attribute the participation of
microtubules in the logical functions of the brain and
consciousness [14, 15]. The possibility that microtubules
carry power and information by mechanical and
electromechanical  vibration  of  their  building
macromolecules is under investigation. In this regard
various theoretical models have been made, connecting the
modes of measured vibrations emitted by the cells with the
function of the microtubules. In the same sense, the aim of
this study is i) to calculate the modes of mechanical

vibrations in microtubules, using model in which they are
presented as strings and bars and ii) to compare the
calculated frequencies with experimentally measured
frequencies of mechanical and electromechanical vibrations
and signals emitted from living cells.

2. Experimentally Registered
Mechanical and Electrical Vibrations
and Signals Emitted from Living
Cells

The experimentally registered vibrations and signals are
received predominantly on some type of cells (bacteria,
yeast, infuzorii, erythrocytes and soma cells).
Experimentally measured frequencies of mechanical and
electrical vibration in these types of cells don’t exceed 10’
Hz, despite of that the calculated frequencies in theoretical
models of other authors reach till to 10" Hz [7, 16,17, 18].
However, the external electric and electromagnetic fields
(microwaves) with frequencies 10° -10'" Hz have clear
expressed non-thermal biological effect on cells, tissues and
organisms [19, 20, 21] showing that the cells and their
structures are capable of absorbing and resonate the
vibration in this frequency range.
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Abstract

The periodic congestion and decongestion of the nasal venous sinuses and an alternation of air-
flow from one side of the nose to the other are known in literature as “nasal cycle”. It is established
that nasal cycle during 24-hours registration contains from 4 to 8 time full periods, length of
which varies from 0.80 h to 5.75 h. The mean length of all full periods is 2.80 + 0.17 h. The mean
length of full periods of left nostril is 3.07 h and the mean length of periods of right nostril is 2.43 h.
The result suggests that there is any asymmetry in length of periods of airflow trough left and
right nostrils about 40 min. The longer periods of left nostril can be connected with higher meta-
bolic and functional activity of brain and human organism during active work.

Keywords
Nasal Cycle, Periods of Nostril, Sleep Cycle

1. Introduction

The spontaneous cyclical activities due to a nasal congestion and decongestion are known in literature as “nasal
cycle™. Mirza et al. | 1] find in the nasal cycle periods lengths ranging from approximately 1 to 5 hours during
day. Gilbert | 2| finds longer mean estimated period in nasal cycle during day with time-duration 4.5+/—1.0 hours
(range 3.5 - 6.0 h). Winkler et al. | 3| characterized daily nasal cycle as a chaotic ultradian rhythm with a periods
ranging from 1 h 15 min to 3 h 20 minutes. In investigation of the nasal cycle during day Lenz ef al. |5
measured a nasal cycle in 80% of 40 healthy individuals with a mean period of 2.5 h. Atanasov et al. |3| firstly
characterized nasal cycle during night sleep as ultradian rhythms with periods that multiplied to the length of
sleep cycle (1.5 h). Atanasov and coworkers || showed that the switch from left to right nostril’s domination
airflow (and reverse) occurs only during REM phases of the night sleep. Ten years later Kimura ef al. [7}] re-
ceived similar result.

How to cite this paper: Atanasov, A.T. (2014) Length of Periods in the Nasal Cycle during 24-Hours Registration. Open

Journal of Biophysics, 4, 93-96. http://dx.doi.org/10.4236/0jbiphy.2014.43010
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ARE THE CENTRIOLES SENSORY CENTRES IN
LIVING CELLS? IMPACT TO MECHANISM OF
CANCER (A HYPOTHESIS)
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Abstract. In this manuscript the hypothesis that the main
function of centrioles is due of sensor centres is developed.
The centrioles receive sensor information from microtubules
as ‘intracellular’ sensor antennas and from primary cilia as
‘extracellular’ sensor antennas, initiating cellular effector
activities and reactions - regulation of cell proliferation,
differentiation, migration, cell polarity and tissue morphology.
It is possible the centrioles play a role of epigenetic centre and
switch genes' program(s) in cells as effector reaction.

The function of gentrosome, centrioles, cilia and
microtubules. The two gmjor properties of the centrosome are
its capacity to reprodice by duplication and its ability to
nucleate microtubules (1). Centrioles are the cylindrical
structures found within the centrosomes of animal cells (a pair
of centrioles form the core of centrosome) and at the core of
the mitotic spindle pole. The absence of centrioles in the
centrosome from other eukaryotic organisms leads to the
domination view that the centriole’s pair is not relevant to
centrosome activity (2). This raises the question: what is the
real function of centrioles? One of the main centriole functions
is to form the cilia and flagella. The cilia can exist in two main
structural forms with different functions: motile cilia and non-
motile (primary) cilia. The primary cilium is a generally non-
metile cilium that occurs singly on most cells in the vertebrate
body. Recent findings reveal that the primary cilium is an
antenna displaying specific receptor relaying signals to the cell
body (3). Microtubules are the main constituents of the
celiular cytoskeleton together with microtubule associated
proteins, intermediary and actin filaments. Microtubules are
dynamical instability structures because they lead to
reorganization of the cytoskeleton and, therefore, cellular
morphology and functions. However, in highly differentiated
cells like neurons there is a stable population of cytoskeletal
microtubules. In most cells the majority of microtubules
emanates from a microtubule-organizing center (centrioles)
and radiates to the membrane and other structures of the cells
4).

The presence of centrioles is obviously useful for all
cellular sensory functions. If we regard the sensor functions
of eukaryotic cells in an evolutionary way, we will observe
that the appearance of microtubules, centrioles and cilia in
cells is accompanied by increasing of the metabolic and sensor
activity of cells, as well as complexity of sensing functions.
The presence of centrioles correlates strictly with the presence
of cilia throughout the eukaryotic phylogeny. The absence of
cilia in higher land plants, fungi and red algae is accompanied
by lack of centrioles or basal bodies. The presence of cilia in

5817

Lﬂ‘

Al L cufRMMAIES

[y W Ty Y Ry ¥ YN




: .| / I .
Scaling of volume to surface ratio and doubling time in growing unicellular organisms:
Do cells appear quantum-mechanical systems?

Atanas Todorov Atanasov

Citation: AIP Conference Proceedings 1618, 942 (2014); doi: 10.1063/1.4897888

View online: http://dx.doi.org/10.1063/1.4897888

View Table of Contents: http://scitation.aip.org/content/aip/proceeding/aipcp/1618?ver=pdfcov
Published by the AIP Publishing

Articles you may be interested in
On the controllability of quantummechanical systems
J. Math. Phys. 24, 2608 (1983); 10.1063/1.525634

Quantummechanical scattering by impenetrable periodic surfaces
J. Math. Phys. 22, 2872 (1981); 10.1063/1.525168

Do free quantummechanical wave packets always spread?
Am. J. Phys. 48, 1035 (1980); 10.1119/1.12300

Quantum-Mechanical Time Operator
Am. J. Phys. 35, 955 (1967); 10.1119/1.1973651

The Nature of the Scale Factor Occurring in the QuantumMechanical Treatment of Systems by the Variational
Method
J. Chem. Phys. 19, 979 (1951); 10.1063/1.1748431




Scaling of Volume to Surface Ratio and Doubling Time in
Growing Unicellular Organisms: Do Cells Appear
Quantum-Mechanical Systems?
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Abstract. The sculing of physical and biological characteristics of the living organisms is a basic method for scarching of
new biophysical laws. In series of previous studies the author showed that in Poikilotherms, Mammals and Aves, the
volume 1o surtace ratio V<S8 (m) of organisms is proportional to their generation time Ty(s) via growth rate v (ms ' ):
V>§! = v, «T". The power and the correlation coeflicients are near 1o 1.0, Aim of this study is: 1) to prove with
experimental data the validity of the above equation for Unicellular organisms and ii) to show that perhaps, the cells are
quantum-mechanical systems. The data for body mass M (ky), density p (kg/m®), minimum and maximum doubling time
T (8) for 50 unicellular organisms are assembled tfrom scientific sources, and the computer program *Statistics’ is used
for culculations. In result i) the analytical relationship from type: V>S* = 4.46-107'» T, was found, where Vo =4.46410
" avs and ii) il is shown that the products between cell mass M, cell length expressed by V/S ratio and growth rate v,
satisfied the Heisenberyg uncertainty principle i.c. the inequalities ViSaMxv,, > hf2m and Ty ><Mt<v,:,2 > b2z are valid,
where b 6.626%10°% I's is the Planck constant. This rise the question: do cells appear quantum-mechanical systems?
Keywords: Unicellular organisms, Heisenbery uncertainty principle, Planck constant.

PACS: 03.Quanturn mechanics.

INTRODUCTION

The scaling of physical and biological characteristics of the living organisms is a basic method for scarching of
new allometric relationships. In serics of studies the author showed that in multicellular Poikilotherms, Mammals
and Aves the volume to surface ratio VS (m) of animals is pruportional to their generation time Ty(s) via growth
rate v (ms™ ) of organisms; V>$™' = vy XT". The power and the correlation coefticients are near to 1.0 [1]. The rate
of *volume to surface ratio growth’ of organisms, expressed by cocfficient vg,, has a dimension of speed and values,
ranging in the window of 10 -10""2(m s™") [1, 2). In later studies (3, 4] the author showed that the rate of growth of
organisms is u relatively constant parameter, changing 10 folds only, in comparison to 10" fold difference between
their body mass. In this reason, the scaling of volume to surface ratio and doubling time in unicellulur organisins is
of great theoretical and practical interest for biologist and biophysics.

AIM OF THE STUDY

The aim of the study is: i) to prove with experimental data the validity of the equation V+§™' ~ Ve ¥Ta between
the volume to surface ratio VxS™' and the doubling time Ty, in uniceliular organisms and ii) to show that perhaps, the
cells are quantum-mechanical systems.

METHOD

The data for body mass M (kg), density p (kg/m"), minimum and maximum doubling time Ty, (s) of the cells are
assembled from scientific publications and sources. The formula for caleulation of the volume/surface ratio is given
from previous publication of the author [1]: V/S=M""(pxk) "' . where k is a constant with value corresponding to
the geometry of the body [5]. For Viruses p- 1200 kg m™ and k- 0.0542. For Prokaryotes and Tukaryotes the cell
density and the coefficient k are respectively p=1100 kg m™ and k= 0.0542. The growth rate v, is calculated for the
mean doubling time Ty of cclls.

Internanonal Conference of Computananal Methods in Sciences and Engineering 2014 (TCCMSE 2014)
AIP Conf. Proc. 1618, 942.945 (2014); doi: 10.1063/1.4897888
T 2014 AIP Publishing LLC 978-0-7354-1255-2 $30.00
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Allometric Relationships between the Length of Pregnancy
and Body Parameters in Mammals
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Abstract. In this manuscript we investigated the presence of allometric relationships berween the length of pregnancy
and the body paramcters in mammals. The relationships between the length of pregnancy T (d) and the squarc of body
length H? (m?), bady surface S (m*), body mass to surface ratio M/S (kg/m®) and body-mass index (BMI) (M/H?) were
investigated in mammals: Metatheria and Placentalia. including animals with body mass ranging from 8¢ in Common
shrew to 15t in Killer whale. In result, the found power equations are: T = 114.3 (11 3032, = 1204 8 T = 9.147
M/8) *™7 and T = 17.6 BMI “%93 The study showed that the M/S ratio and BMI are nearly equivalent characteristics in
relation to length of pregnancy.

Keywords: Mammals, pregnancy, mass to surface ratio, body mass index
PACS: 87. Biological and medical physics.

INTRODUCTION

There are numerous scientific reports about allometric relationships between animal body mass and a number of
physiological parameters in animals — the rate and frequency of physiological and biochemical processes, metabolic
rate, lifespan and others [1, 2. 3, 4]. From this point of view, of a considerable interest for practical and theoretical
medicine appear to be the relationships between the length of pregnancy and the body parameter in animals. In
previous works Atanasov [5, 6] showed the allometric link between the length of pregnancy and the body mass in
Mammals. In this study we investigate the presence of allometric relationship between the length of pregnancy and
the body parameters in mammals- body length. body surface, body mass to surface ratio and body mass index.

THE AIM OF THE STUDY

The aim of the study is to show the equivalency between the body mass index (BMI) and mass to surface ratio (M/S)
as characteristics to pregnant mammals.

MATERIALS AND METHODS

The data for the 103 studied mammal species {from Common shrew to Killer whale), their body mass, body
length and pregnancy length were collected fromn the review papers [6, 7, 8, 9] and original articles. The body
surface S (m®) were calculated by formula S=0.1M®®, where body mass M is given in kg [4]. The present study
included 103 animal species from the Mammalia class (Metatheria and Placentalia). The relationships were
calculated by means of a statistical software package (Statistica), licensed in the Space Research Institute (Bulgarian
Academy of Sciences, Stara Zagors). The scaling exponents of functions were estimated using the least squares
linear regression as well as the correlation coefficient between the length of pregnancy and body parameters, the
root mean square error and the level of signiticance of regression, using the F-criterion and 95% confidence interval.
A similar methodological approach was successfully used earlier in the study and modeling of the other allometric

International Conference of Computational Methods in Sciences and Engineering 20014 (ICCMSE 2014)
AIP Conlf. Proc. 1618, 938-941 (2014); doi: 10.1063/1.4897887
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Abstract: The gravitational energy, total metabolic energy and heat energy of living organisms, Earth and Sun arc scaled.

Statistical analyses have shown that nearly a linear relationship between the total metabolic energy per lifespan of Poikilothermic

organisms (P, kJ), total heat energy (THEg, kJ) of the Earth and the body mass (M, kg) of Poikilotherms and Earth (Mg, kg) in

log-log plots holds: P,= 1.696x10° M®** with R*= 0.996. A similar relationship between the total metabolic energy of
Homoitherms Mammals and Aves (Py, kJ), the total heat energy of Sun (emitted over Earth surface per Earth’s lifespan) (THEs,

k), and body mass (M, kg) of Mammals, Aves and Earth (Mg, kg) holds: Py, = 10.2x10° M"* with R*= 0.996. The metabolic

potential of living organisms, gravitational and heat potential of Earth and Sun are scaled too. The gravitational and ‘heat’

potential of Earth are emerging as a lower limit of lifespan metabolic potentials of unicellular organisms, while the gravitational

and ‘heat’ potential of Sun are emerging as an upper limit of lifespan metabolic potentials of multicellular organisms

(Poikilotherms, Mammals and Aves). The relationships between mass-energy characteristics of living organisms, Earth and Sun

show that gravitational and heat energy of Earth and Sun determine maximum and minimum total metabolic energy (per lifespan)
of living organisms, while the gravitational and ‘heat’ potentials of Earth and Sun determine their maximum and minimum

lifespan metabolic potentials.

Keywords: Total Metabolic, Gravitational, Heat, Energy, Earth, Sun

potential of Sun equal to 8.85x1 0% J/kg on Earth’s ground, G is
the fundamental gravitational constant of Universe
(6.673x10""" Nm?/kg), Mg is the mass of Earth (5.97x10*kg),
My is the mass of Sun (1.99%10°%g), R is the radius of Earth
(6.4x10° m) or distance Rgs between Earth and Sun (1.5x10"

1. Introduction

All living organisms in biosphere, from small unicellular
prokaryotes to big multicellular animals and plants live in a
spatial area of gravitational fields of Earth, Sun, Moon and
other planets from Solar System, as well as in the area of their m). L o
light and heat emission. The gravity is a constant force Because the gravitational potential is defined as work of
throughout the evolution of Earth that acts on mass of living gravitational force to moves unit mass from given point of
organisms and produced weight of the mass. Thus, gravity is field to infinity [3], the gravitational energy of given organism
fundamental factor which affects the evolution of organisms 1 gravitational field of Earth and Sun can be calculated as a

[1,2). From physical point of view the gravitational fields of product between mass of organisms (M) anfl gravitational
Earth and Sun are characterized by their gravitational potentials of Earth (') and Sun (s ) on Earth’s ground:

potentials (Fix, 1995), given by the equations: GE=TyxM (2a)
I"E=-GM;;/RE (l a), and

and GEg=T's*M (2b)
Ts=-GM;s /R (1b),

In these equations the gravitational potentials of Earth (')

where T; (J/kg) is the gravitational potential of Earth equal to and Sun (T's) on Earth’s ground have constant values, while
0.625%10* J/kg on Earth’s ground, T's (J/kg) is the gravitational the body mass (M) of living organisms vary 23 orders of



This article was downloaded by: [Roumiana Todorova]

On: 10 April 2015, At: 03:51 2
Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Natural Product Research: Formerly
Natural Product Letters

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gnpl20

Haberlea rhodopensis: pharmaceutical
and medical potential as a food
additive

Roumiana Todorova® & Atanas T. Atanasovb

3 |nstitute of Biophysics and Biomedical Engineering, Bulgarian
Academy of Sciences, 1113Sofia, Bulgaria

@ b Department of Physics and Biophysics, Medical Faculty, Thracian

CrossMark University, 6000Stara Zagora, Bulgaria
Published online: 07 Apr 2015.

Click for updates

To cite this article: Roumiana Todorova & Atanas T. Atanasov (2015): Haberlea rhodopensis:
pharmaceutical and medical potential as a food additive, Natural Product Research: Formerly
Natural Product Letters, DOI: 10.1080/14786419.2015.1028058

To link to this article: http://dx.doi.org/10.1080/14786419.2015.1028058

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,

and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with, in relation to or arising
out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &




i +3

Conference Proceedings

Published Online: December 2016

Possible determination of
the physical parameters of
the first living cells based on
the fundamental physical
constants

Atanas Todorov Atanasov
View Affiliations

Department of Physics and Biophysics, Faculty of Medicine, Trakia University, 11 Armeiska Str.,
6000 Stara Zagora, Bulgaria

AIP Conference Proceedings 1790, 140003 (2016); doi:
hitp://dx.doi.org/10.1063/1.4968732

Abstract

Here is developed the hypothesis that the cell parameters of unicellular organisms
(Prokaryotes and Eukaryotes) are determined by the gravitational constant (G, N-m’
/kg?), Planck constant (h, J-s) and growth rate of cells. By scaling analyses it was
shown that the growth rate v,(m/s) of unicellular bacteria and protozoa is relatively
constant parameter, ranging in a narrow window of 102 - 10"° m/s, in comparison to
the diapason of cell mass, ranging 10 orders of magnitudes from 10" kg in bacteria
to 1077 kg in amoebas. By dimensional analyses it was shown that the combination
between the growth rate of cells, gravitational constant and Planck constant gives
equations with dimension of mass M(vg)=(h-ve/G)* in kg, length L(var)=(h-G/vgr3)12
in meter, time T(vgr)=(h-G/vgr5)12 in seconds, and density

p((vgr)=vgr.3.5/hG2 in kg/m3. For growth rate vy in diapason of 1x10™"" m/s - 1x10°°
m/s the calculated numerical values for mass (3x107"° —1x107'® kg), length (5%10°®



-1x10" m), time (1x10? =1x10° s) and density (110" - 1x10* kg/m°) overlaps with
diapason of experimentally measured values for cell mass (3x10™ -1 x107" kg),
volume to surface ratio (1x107 =1x10*m), doubling time (1x10° -1x10" s), and
density (1050 — 1300 kg/m?) in bacteria and protozoa. These equations show that
appearance of the first living cells could be mutually connected to the physical
constants.
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Possible Determination of the Physical Parameters of the
First Living Cells Based on the Fundamental Physical
Constants

Atanas Todorov Atanasov

Department of Physics and Bioplysics, Faculty of Medicine, Trakia University, 11 Armeiska Str., 6000 Stara
Zagora, Bulgaria

Abstract. Here is developed the hypothesis that the cell parameters of unicellular organisms (Prokaryotes and
Eukaryotes) are detenmined by the gravitational constant (G, N-m* kg’), Planck constant (h, J-s) and growth rate of
cells. By scaling analyses it was shown that the growth rate v (m's) of unicellular bacleria and protozoa is relatively
constant parameter, ranging in a narrow window of 10 210" nvs, in comparison to the diapason of cell mass, ranging
10 orders of magnitudes from 10”7 kg in bacteria to 107 kg in amocbas. By dimensional analyses it was shown that the
combination between the growlh rate of cells, gravitational constant and Planck constant gives equations with dimension
of mass M{v,.)=(h'v,.'G) "inkg, length L(vy) G vm‘) 'in meter, ime T(v,) =(h-G/ \'g.")" in seconds, and density
V) Vi YhG® inkgm’. For growth rate v, in diapason of 1x 10" m's - 1x10* m/s the calculated numericat values
for mass (3%10™ 1107 kg), tength (5»10° -1x10°° m), time (1x10° -1x10" s) and density (1x10” - 1x10° kg/m?)
overlaps with diapason ol experimentally measured values for cell mass (3% 10™™ - 1x10"" k), volume to surface ratio
(1x10°77 -1x10”* m), doubling time (1x10 -1x107 s}, and density (1050 - 1300 kg'm‘) in bacteria and protozoa. These
cquations show that appearance of the first living cells could be mutually connected to the physical constants.

Keywords: Unicellutar organisms, growth rate, Planck constant, gravitational constant
PACS: 03.Quantum mechanics.

INTRODUCTION

Scaling of physical and biological characteristics of the living organisms and dimensional analyses are the basic
methods for scarching of new alometric (empiric) rclationships. In series of studies the author showed that in
unicellular organisms and in multicellular Poikilotherms, Mammals and Aves the volume to surface ratio V/S (m) is
proportional to generation time Ty(s) via growth rate v, (m/s ) of organisms:

VIS v xT™'? M

The powers and the corrclation coefficients in Eq.(1) are near to 1.0 [1, 2]. The rate of ‘volume to surface ratio
growth' of organisms, expressed by coefficient vy, has a dimension of speed, and valucs, ranging in a namrow
window of 10”7 -10""* (m/s) |3]. In later study [4] the author has showed that the growth rate of unicellular organisms
is a relatively constant parameter, changing 10° folds only, in comparison to 10" fold difference between the body
mass ol bacteria (110" kgz) and amoebas (1x10® kg). The physical analog of Eq.(1) appears to be a conneclion
between the distance L(m), speed v(m/s) and time T(s) of a given moving physical object i.c.:

L(m) = v(m/s) x T(s) (2)

The analogy between Eq.(1) and Eq.(2) give a possibility to regard growth rate of living organisms as physical
characteristics (speed) and Lo combine with other biological and physical constants, using dimensional analyses [5,
6]. The idea to combine the physical and biclogical constants and parameters has not analog in scientific Jiterature
and appears to be a ncw method in mathematical physics. The aim of the study is: 1) to combine growth rate v,,
(m/s), gravitational constant G (N-m* /kg®) and Planck constant h ( J's), and by dimensional analyscs to reccive new
cquations with dimension of mass, length, time and density, and 2) to calculate numerical values for mass, length,
time and density for growth rate typical for unicellular organisms, and 3) to compare calculated and experimental
values for cell mass, length, doubling time and density.

Isternutional Conference of Compuianonal Methuds in Scivnces and Fuginecing 2006 (1Ce MSE 2085)
AP Conf. Proc. 1790, 140003-1 110G03-5: doi [0, 106371 J068731
Pubhishd by AP Publisting. Y78-0-7354-1.454-2.530 10
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ABSTRACT

The unicellular organisms and phages are the first appeared
fundamental living organisms on the Earth. The total metabolic
energy (E, J) of these organisms can be expressed by their
lifespan metabolic potential (A, J/kg) and body mass (M, kg): Ei
=A, M. In this study we found a different expression - by
Boltzmann's constant (k, J /K), nucleon mass (m,., kg) of protons
(and neutrons), body mass (M, kg) of organism or mass (M) of
biomolecules (proteins, nucleotides, polysaccharides and lipids)
building organism, and the absolute temperature (T, K). The
found equations are: E,= (M/m,.)kT for phages and E,=(M,/m,.)
kT for the unicellular organisms. From these equations the
lifespan metabolic potential can be expressed as: A,=E,/M=
(k/m,)T for phages and A,=E./M= (k/3.3m,.)T for unicellular
organisms. The temperature-normated lifespan metabolic
potential (A,/T, ]/K'kg) is equals to the ratio between
Boltzmann's constant and nucleon mass: A,/T=k/m,, for phages
and A,/T=k/3.3m,, for unicellular organisms. The numerical
value of the k/m,, ratio is equals to 8.254x102 ] /K-kg, and the
numerical value of k/3.3m,, ratio is equal to 2.497x10° ] /Kkg.

These values of temperature-normated lifespan metabolic

http://aip.scitation.org/doi/abs/10.1063/1.4968733%journal Code=apc 17.2.2018 .
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potential could be considered fundamental for the unicellular

organisms.

REFERENCES

L
Atanasov A. T., 2005. Biosystems 82: 137-142.
https:/ /doi.org/10.1016 /j.biosystems.2005.06.006,

Google Scholar, Crossref

2.
Atanasov A. T., 2007. Biosystems 90: 224-233.
https:/ /doi.org /10.1016 /j.biosystems.2006.08.006,

Google Scholar, Crossref

3.
Atanasov A. T., 2007. Bulgarian Journal of Veterinary Medicine 10:
235-245. Google Scholar

4.
Atanasov A. T., 2008. Journal of Animal and Veterinary Advances
7. 425-432. Google Scholar

http://aip.scitation.org/doi/abs/10.1063/1.4968733 ?journalCode=apc 17.2.2018 r.



Physics International

Original Research Paper

Possible Physical Determination of the Mass, Size, Doubling
Time and Density of the Unicellular Organisms Based on the
Fundamental Physical Constants

Atanas Todorov Atanasov
Department of Physics and Biophysics. Medical Faculty. Trakia University, Bulgaria

Article history
Received: 15-07-2016
Revised: 14-11-2016
Accepted: 18-11-2016

Abstract: In manuscript the hypothesis ‘that the mass, size, doubling time
and density of the unicellular organisms (Prokaryotes and Eukaryotes) are
determined by the gravitational constant (G, N-m%kg"), Planck constant (h,
J:s) and growth rate v,, (m/s)’ is investigated. By scaling analyses it is
indicated that the growth rate of the unicellular organisms ranges in a
narrow window of 1.0x107"'-1.0x10™'° m/s, in comparison to 10 orders of
magnitudes  difference between their mass. Dimension analyses
demonstrates that the combination between the growth rate of unicellular
organisms, gravitational constant and Planck constant provides the
equations with dimension of mass M(v,,) = (h‘vg,/G)" in kilogram, length
L) = (h-G/v,,’)" in meter, time T(v,) = (h-G/v,,,s)"' in seconds and
density p ~ v,,**/hG” in kg per | m'. For values of growth rate in numerical
diapason of 1.0x107""-1,0x10™* m/s, the calculated numerical values for
mass (3.0x107"%-1.0x10 "*kg), length (5.0%10™*-1.0x10 *m), time (1.0x10*~
1.0x10° 5) and density (1.0x107'~1.0x10* kg/m®) overlap with diapason of
experimentally measured values for cell mass (3.0x107"-1.0x107" kg),
volume to surface ratio (1.0x10 _1.0x10™ m), doubling time (1.0x10°~
1.0x10"s) and density (1050-1300 kg/m®) in both bacteria and protozoa.

Email: atanastod ¢labv.bg

Keywords: Prokaryotes, Eukaryotes, Planck Constant, Gravitational
Constant

organisms on the Earth. The growth rate of unicellular
organisms (v,,, m/s) is represented as a speed of their
volume to surface ratio growth (V/S, m) for
corresponding doubling time (74 ) of organisms
(Atanasov, 2007; 2012a; 2014):

Introduction

The origin of the first unicellular organisms on the
Earth is one of the enigmas in the life sciences. There are
many hypotheses for the origin of bacteria-ranging from
astrophysical bases of Universe (Ehrenfreund et al.,
2002) and self-reproducing coacervates (Oparin, 1973,
Colgate et al., 2003; Vasas ef al., 2012) to the first
mitotic cells (Sagan, 1967; Ratcliff et al, 2012;
Montagnes e/ al., 2012). Recently, the quantum-
mechanical effects (Patte, 1967; Pati, 2004; Davies,

v, =V 1(SxT,) m

The diapason growth rate of unicellular Prokaryotes
and Eukaryotes ranges in a narrow window between

2008; Tamulis and Grigalavicus, 2010; Fleming er al.,
2011) and the anthropic principles that implies that
Universe must be consistent with the existence of life
(Carr and Rees, 1979; Hoyle and Wickramasinghe,
1999; Vidal, 2010; Kamenshchik and Teryaev, 2013)
need to be extended into the understanding of life. In the
present approach we developed the hypothesis for
possible physical determination of the mass, size,
doubling time and density parameters of the unicellular

’////’ Science

Publications

1.0x107""1.0x107"" m s™', in comparison to 10 orders of
magnitudes difference between the cells mass (Atanasov,
2012b). The connection between volume to surface ratio
and mean doubling time T,,..(s) of phages, bacteria and
protozoa could be approximated by a linear function:

FiS=vyx T @

with correlation coefficient near to 1.0 (Atanasov, 2014).

© 2016 Atunas Tudorov Atanasov This open access article 1s distributed under a Creative Commons Atiribulian (CC-BY)

3.0 license
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ABSTRACT

The study present relationship between the total metabolic
energy (Ewvzq, J) derived as a function of body chemical energy
(Getem, J) and absolute temperature (T, K) in mammals: Ervee =Getem
(Ty/Ty,). In formula the temperature T, =2.73K appears
normalization temperature. The calculated total metabolic
energy En differs negligible from the total metabolic energy
En(J), received as a product between the basal metabolic rate
(Pm, J/5s) and the lifespan (T, s) of mammals: Eq = PoXT. The
physical nature and biological mean of the normalization
temperature (T,, K) is unclear. It is made the hypothesis that the
kT, energy (where k= 1.3806x10-2 J /K -Boltzmann constant)
presents energy of excitation states (modes) in biomolecules and
body structures that could be in equilibrium with chemical
energy accumulated in body. This means that the accumulated
chemical energy allows trough all body molecules and structures
to propagate excitations states with kT, energy with wavelength

in the rage of width of biological membranes. The accumulated in
¥ PDF

http://aip.scitation.org/doi/abs/10.1063/1.5012426 6.12.2017r.
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biomolecules chemical energy maintains spread of the excited

states through biomolecules without loss of energy.
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ABSTRACT

During organismal development the moment of sexual maturity
can be characterizes by nearly maximum basal metabolic rate
and body mass. Once the living organism reaches extreme values
of the mass and the basal metabolic rate, it reaches near
equilibrium thermodynamic steady state physiological level with
maximum organismal complexity. Such thermodynamic systems
that reach equilibrium steady state level at maximum mass-
energy characteristics can be regarded from the prospective of
thermodynamics of negative temperature. In these systems the
increase of the internal and free energy is accompanied with
decrease of the entropy. In our study we show the possibility the
living organisms to regard as thermodynamic system with

negative temperature
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Introduction

The application of quantum mechanics to biological
systems is of great interest for theoretical and
experimental areas of biological sciences. One spatial
case of application of quantum mechanics is to examine
the living cells and bio-molecules as ‘quantum clocks’.
The ‘quantum clock’ is a concept developed by Winger
and Salecker (Wigner 1957, 1972) for the non-living
physical systems. Later this concept was applied for
black hole (Barrow, 1996), living cells (Pesié, 1993) and
cellular enzymes (Goel, 2008).The Pesic model of
bacteria as ‘quantum clock’ is supported on inequalities
of Wigner (Salecker and Wigner, 1958) for a smallest
clock with maximum size ‘L’ and mass ‘M. Based on
quantum mechanical considerations these scientists
found that the longest time (T) for a clock that can
remain accurate is presented by ‘the first inequality’:

T<MA*h (n,
where h = 1.05x10™ J-s is the Planck’s constant,
and A is the spread in position of the clock during time T.
The smallest time interval that a clock can accurately
measure (t) is presented ‘by the second inequality’:
(T (WMc?) ),
where ‘c’ is the speed of the light and T/t is the
number of tick of the clock, during the time.

Pegi¢ (1993) first considered the possibility of
extending the concept of the clock to biological systems.
He observed that in the case of mycopiasmas with cell
mass M=8x10""(kg) and reproduction (doubling) time
T=50(min) the calculated X is greater than 0.07um. The
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Abstract: In this study we investigated the biological application of Wigner’s
inequalities for smallest quantum clock. We showed that the mass, size and
doubling time of bacteria satisfied the Wigner's inequalities for quantum
clock. Data on 17 bacteria with mass 1x107"7-1x10™" kg, size 0.3-50um and
doubling time 1x10® - 1x10° seconds confirmed the hypothesis of Pegi¢ that
possibly the living bacteria appear to be the smallest quantum clocks in the

Keywords: time, quantum clock, Wigner inequality, bacteria,

calculated value of A is near to the experimentally
measured diameter of the mycoplasma of 0.3um. The
conclusion of Pe$i¢ was that the cell parameters of
mycoplasmas are consistent with inequality (1) and the
mycoplasmas actually behave as Wigner clocks with
accuracy of 107'%s, Against this concept there is
opportunity (Brualla, 2013). Brualla concluded that the
current experimental evidence does not support the
validity of Wigner inequalities in a biological context.
Thus, this problem remains open for resolution. In this
work we support the biological application of Wigner’s
inequalities by wide range of experimental data on
Prokaryotes (bacteria).

Working Hypothesis

During growth and dividing of cells by binary the
cellular parameters (mass, size and form) of the mother
and the daughter cells differ slightly, because of the
genetic program in the cells. Genetic program
determines the cellular mass and size of the daughter
cell, but does not determine the doubling time for which
the mother’s cell grows and divided by binary. The
duration of the doubling time depends on many external
parameters (temperature, food sources, pH, ion
composition of environment, type of power source) and
other factors, which are not under genetic control of the
mother’s cell. In this sense the doubling time of the cells
appears to be non-defined and relatively random
parameter that could be changed in given defined time
interval, This time interval must be around the quantum
limit of longest doubling time for cellular division. This
is possibly as living cells work principally as quantum
clocks. This means that during bacterial growth the cell
size changes continuously similarly to the spread ‘A’ in

© 2014 The Author(s) This open access article 1s distributed under a Creative Commons Atiribution (CC-BY) 3 0 license
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TRANSDERMAL DELIVERY OF DEXAMETHASONE AND DICLOFENAC MIXURE IN THE TREATMENT OF
LATERAL EPICONDYLITIS BY ULTRAPEEL TRANSDERM IONTO SYSTEM

'Radev S.R., 2Atanasov A.T.
! Department of Pharmacology, E-mail: radev@abv.bg;
2Department of Physics, E-mail: atanastod@abv.bg
Medical Faculty, Trakia University, Stara Zagora, Bulgaria

Background: Lateral epicondylitis (tennis elbow) is an inflammatory-degenerative disease affecting
the insertion point (epicondylus lateralis humeri) of the extensor and supinator of the wrist, fingers
and the palm. In lateral epicondyiitis treatments generally used physiotherapy techniques and heat
therapy, complete immobilization with a splint, massage, electro, ultrasound and laser therapy, tens,
steroid injections, systemic administration of nonsteroidal and anti-inflammatory drugs,
phonophoresis, iontophoresis, muscle stimulation, acupuncture and others.

Aims: The authors study combined effect of dexamethasone and diclofenac mixture on lateral
epicondylitis after application by dermoelectroporation with Ultrapeel Transderm lonto System.

Study Design: Experimental study

Methods: 38 patients (21 males and 17 females) aged from 28 to 52 years, diagnosed with lateral
epicondylitis participated in this study. A mixture of 75mg/3ml Sodium Diclofenac, 2mi/0.5ml
Dexamethasone Sodium and 1.5ml saline was administered by dermoelectroporation. Each patient
was treated 3 folds for 3 days period. The efficacy of drug treatment was evaluated by pain threshold
measurment in the affected by the condylitis elbow before each transdermal administration of drugs
and at 30 days after first administration.

Results: A statistically significant pain relief in affected elbow, near to healthy contralateral elbow at
30 days after the first treatment was achieved in patients.

Conclusion: Based on the received results it is thought that dermoelectroporation (combined with
dermabrasion) could be a preferable way of administering anti-inflammatory drugs in inflammatory-
degenerative conditions related to the musculoskeletal system, such as myotendinosis.

Keywords: Epicondylitis, dermoelectroporation, dexamethasone, diclofenac, pressure algometry.
INTRODUCTION

Lateral epicondylitis (tennis elbow) is an inflammatory-degenerative disease affecting the insertion
point (epicondylus lateralis humeri) of the extensor and supinator of the wrist, fingers and the palm.
The manifestation of the conditions is characterized by pain in the anterior shoulder muscles, loss of
the grasping activity and impaired outward rotation (supination) (1).The epicondylar are becomes
sensitive and painful when pressure is applied, and the pain irradiates distally along the forearm
muscles. The patients have difficulty in performing their routine daily activities when using the
affected arm. In lateral epicondylitis treatments generally given using physiotherapy techniques, ice
application and heat therapy, complete immobilization with a splint, massage, electro, ultrasound
and laser therapy, tens, SWD, steroid injections, systemic administration of nonsteroidal and anti-
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Theories, Methods and Technics in Biology and Medicine'

Atanas Todorov Atanasov
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BULGARIA:
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Small description of the symposium. The carly 21% century is characterized by the rapid development of
biophysical and biomedicine sciences. In biology and medicine continuously are found application new physical
theories, methods, technics and other scientific approaches. As new physical theories we can regard these thearies
explaining new empiric relationships and laws between others biological and medical characteristics of human and
living organisms. In this scientific area fall application of quantum mechanics and thermodynamics in life processes,
metabolic theories, cancer theories, empiric and statistical relationships between cellular and organismal
characteristics. As new scientific methods and technics we can take these ones, which have not been used so far, but
are recently developed by various researches. As cxample, we can take some computerized methods and technics in
physics, electronics, radiology and X-ray technics developed for medical purpose. As a new mathematical method in
biology and medicine we can take predominantly method of scaling and empiric (alometric) relationships betwecn
other biological and biomedical characteristics of human and living organisms.
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SOME EMPIRICAL CORRELATIONS BETWEEN THE THERMODYNAMIC
PROPERTIES OF HYDROGEN CYANIDE, WATER AND ACETYLENE
MOLECULES AND THEIR INFRARED SPECTRA

Atanas Todorov Atanasov
Department of Physics and Biophysics, Medical Faculty, Trakia University, Bulgaria, E-mail:
atanastod@abv.bg

ABSTRACT. A new method for calculating vibrational modes in the infrared region of the
spectrum is proposed. The method is based on the thermodynamic parameters of the
molecules- standard molar Gibbs free energy change of molecular formation AG? (kJ/mol),
standard molar enthalpa/ change of molecular formation AH® (kJ/mol) and standard molar
entropy of molecule S° (J/mol-K). From these thermodynamics parameters the vibrational
modes can be calculated using Tg AGrO/S0 and T\= AH[‘O/SO (in K) as ‘-apparent’
temperatures. After equation of thermal energy kTg and kTy (where k is Boltzmann constant)
to energy of electromagnetic quanta hf, and hfj; (where f is frequency in Hz), it can calculate
the wavenumbers (in cm "'y of vibrational modes as: kT¢/ch and kTy/ch (where c is the speed
of light and h is the Planck constant).

Key words: IR spectrum, Gibbs free energy, enthalpy, entropy

INTRODUCTION

1. Main infrared regions. The molecules can vibrate in many ways, and each way is called a
‘vibrational mode’. In terms of wavenumbers of vibrational modes the infrared spectral region
spans from 33 to 12820 cm™' [1, 2]. The entire infrared range is divided into 3 areas: near-
infrared (12820-4000 cm™). mid-infrarcd (4000-400 cm™), far-infrared (400-33 cm™).The
near- infrared region is poor in specific absorptions. Consist of overtones and combination
bands resulting from vibrations in the mid-in{rared region ol the spectrum. The mid-intrared
region provides structural information for most organic molecules. The far-infrared region has
been less investigated than the other two regions. It has been used with inorganic molecules.
The low energies of intrared quanta is not sufficient to cause electronic transitions but they
are large enough to cause changes in the frequency and amplitude of molecular vibrations.
Infrared spectra have been represented as percent of transmittance versus either the
wavenumber of the wavelength. The use of wavenumbers (expressed in cm’') is standard,
with the use of wavelength (expressed in nm or um). On Figure | are given the main selected
IR frequencies.

780 2500 Wavelength (um) 25000 303030
Near-Infrared E Mid-Infrared ' Far-Infrared
' . . esC . : Finger_pnnl region.
: oH 1 GC ?: ; g-: : X'::lrae:ulor;:‘omainlng
Combinationand ! 1::: ! x‘-::::z ! N0 1 CO | heavy aloms,
: stretching : stretching : stretching : bending : a¥olectiar skeiston
] 1 .  N-H | rocking , vibrationsftorsions
i ] ] bendh\' L 1 aﬂdcwal .
! 2250 2000 1500 ! lattice vibrations
12820 4000 Wavenumber (cm™) 400 33

Fig.1. Main Infrared Regions
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ONE GENERAL SCALING LAW IN ANIMAL ENERGETICS: THE
TOTAL METABOLIC ENERGY PER LIFESPAN OF MULTI-
CELLULAR ANIMALS IS LINEARLY PROPORTIONAL
TO THE BODY MASS

A. ATANASOV

Department of Physics and Biophysics, Medical Faculty, Trakia University,
Stara Zagora. Bulgaria

Summary

Atanasov, A., 2009. One general scaling law in animal energetics: The total metabolic en-
ergy per lifespan of multicellular animals is linearly proportional to the body mass. Bulg. J.
Vet. Med., 12, Suppl. 1, 47-56.

The aim of this study was to establish and calculate the relationships between the total metabolic
energy per Jifespan and the body mass in a wide range of animal species (multicellular poikilotherms,
mammals and birds) with about 8 order of magnitude variation between the body mass. The study
showed that there was a linear relationship between the total metabolic energy per lifespan Pls (kJ)
and the body mass M (kg) of multicellular poikilotherms. mammals and avian species (n=272) from
the type: Pls=AlsxM "% with R®=0.906 and Als=13.7x10° kJ/kg. The linear coefficient Als is the total
metabolic energy, exhausted during the lifespan of animals, per | kg body mass. The linearity bet-
ween the total metabolic energy per lifespan and the body mass of multicellular animals allowed us to
express the total metabolic energy per lifespan as a function of the number of body cells N and the
mean body mass m of a singie cell. building the organism: P, =A, xM = A xN xm.

Key words: animal energetics, lifespan, multicellular, total metabolic energy

INTRODUCTION

The patterns existing between the other
fundamental characters of living orga-
nisms and there body mass are generally
described as a power function. The
bioenergetic studies on Poikilotherms,
Mammals and Aves (Hemmingsen, 1960;
Kleiber, 1961:; Schmidt-Nielsen, 1984)
have shown that the basal metabolic rate
(P, kJ/d) in animals is related to the body
mass (M, kg) as expressed by the equation
of type:

P=aMm (1)

where @ and k are allometric coeffi-
cients
In  multicellular poikilotherms &

varied in the interval (0.6+0.94 (Prosser,
1977. Schmidt-Nielsen, 1984), in mam-
mals % wvaried within the interval
0.602+0.772 (Heusner, 1991; Kleiber,
1961; McNab, 1988) and in birds — within
0.67=0.734 (Lasiewski & Dawson, 1967,
1969: Bennett & Harvey, 1987).

The allometric relationships between
the lifespan of living organisms (T, y)
and the body mass (M, kg) in other evolu-
tionary groups has expressed as power
equations:

T\, =bM" (2)

where b and n are allometric coefti-
cients
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ONE GENERAL SCALING LAW IN BIOLOGICAL SPACE AND
TIME: THE VOLUME/SURFACE RATIO OF LIVING ORGA-
NISMS IS LINEARLY PROPORTIONAL TO THEIR LIFESPAN

A. ATANASOV

Department of Physics and Biophysics, Medical Faculty, Trakia University,
Stara Zagora, Bulgaria

Summary

Atanasov, A., 2009. One general scaling law in biological space and time: The vo-
lume/surface ration of living organisms is linearly proportional to their lifespan. Bulg. J.
Vet. Med., 12. Suppl. 1, 57-66.

The volume/surface ratio (V/S, m) in Poikilotherms, Mammals and Aves is linearly proportional to
the lifespan (Tls, s): V/S= a,, Tls, where the linear coefficient a,, =Ix10™"? + 4x10" m/s has a di-
mension of speed. This shows that the animal space and time are mutually connected, so that the coef-
ficient a,, appears a constant parameter, in comparison to 21 orders of magnitude variation between
body mass of organisms. The biological sense of a,, is the speed volume/surface growth in cells, dur-

ing multiplication by binary.

Key words: aves, ammals, poikilotherms. volume/surface ratio

INTRODUCTION

The body size, the body mass, the lifespan
and the biological speed in living organ-
isms fall in the area of classical physics.
In SI (Scientific International) metrical
system, from viruses and bacteria to big
animals the linear size of organisms fall in
diapason from 1x10%m to 1x10* m. the
body mass fall in diapason from about
1x10 kg to 1x10%kg, the generation time
in upicellular and lifespan in multi-
cellular organisms fall in diapason from
about 20 min to 3x10” years and the speed
of biological processes fall in diapason
from the speed of linear cells growth
~1x10 *m/s (Atanasov. 2007a) to the
speed of a nerve impulse ~Ix10’m/s
(Glaser. 1983). In previous works Atana-
sov (2006a, 2006b) shows that volume (V,
m’), surface (S, m?) and life span (Tls, s)
in living organisms are mutually con-
nected so that the ratio between volume

and (surface x lifespan) appears a con-
stant parameter a,, with the dimension of
speed:

2, =V/(S.Tls)=1x10°:1x10 m/s (1)

The constant a, has a biological sense
of speed of linear or volume/surface
growth of cells during multiplication by
binary (Atanasov. 2007a). The equation
(1) shows that between the volume/surtace
ratio and the lifespan, a linear connection
from the type exists:

V/S=a,Tls (2)
where 'vst' means 'volume-surface-life-
span’ ratio.

The aim of this study is to receive the ex-
actly mathematical relationship between
the volume/surface ratio and the lifespan
in a wide number of Poikilotherms, Mam-
mals and Aves (207 species) with about
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PROBABLE PHYSICAL DETERMINATION OF THE MASS, SIZE,
GENERATION TIME AND RATE OF GROWTH IN MOST SIMPLE LIVING
CELLS (PROKARYOTES)

Atanas Todorov Atanasovy

Department of Physics and Biophysics, Medical Faculty, Trakia University-Stara Zagora, 11
Armeiska str., e-mail: atanastod@abv.bg

Abstract. Prokaryotes represent the minimal 'quanta’ of matter that can be considered
‘alive’.Integrated physical characteristics in Prokaryotesmost are tested — cell mass M_y,
linear size L., generation time Ty and linear speed of growth ve. In thzs work we have
received three relatzonsths with dimension of mass Meeu (kg) = (h. ven /G) linear size L.y
(m) = (h.G/ veui’) ¥ and time Tafs) = (h. G/ Veeli') after combination of speed of growth of
Prokaryotes in the janee of Ve=3.0x10"'-1.4x10° m/s with gravitational constant G =
6.673x10"" N.m%kg? and Planck constant h = 6.6262x10* J. From these relations we can
calculate the minimum mass (M..n), length (L..) and generation time (T..;) of Prokaryotes.

Key words: prokaryotes, gravitational constant, Planck constant, rate of growth

1. ¥YBoa

OrpoMHHTEe pa3MKM B MaCHTE, Pa3MEDUTE M BPEMETO Ha >XMBOT Ha JXKHBHTE
OpraHM3MM IIOCTaBfi BBIPOCa - CBHINECTBYBAT JH MHHMMATHH H MAaKCHMAIHH
XapaKTEPHUCTHKH Ha XHBUTE OPraHM3MH  OT KAKBO 3aBHCAT Te3H XapaKTEPHCTHKH?
IIpoxapHOTHTE Ca HaH-IPOCTO YCTpOeHHTe Ge3sApeHH KIETKY, Bb3HUKHAIM IPENy 3
MHIIHap[a roAMHH B mpoleca Ha Ouonormaaara esomona [1]. KeM Tax ce oTHacar
oxono 3000 Gaxrepum — fig. 1. BakTepHuTe HMaT MHHHMMATHM KIETHYHH MAcH,
KIETHYHH Pa3MEPH M M M€HEpallHOHHO BPEME BpPEME 3a YABOsSBAHE Ha KIETKATa upe3
Jenene. MmukonnasMara e Haifi-MamkaTa Oakrepus cmoco6Ha Jfa xuBee H
CaMOCTOSATENHO Jia ce pasMnoxcaBa B €CTECTBEHA H H3KYCTBEHA XpaHHTEIHA Cpefia.

Fig. 1 Scheme of doubling bacteria.
Muxonnasmata MMa kierhyna maca okomo 1x107'7 kg m cpemen pasmep Ha

wierkata oxomo 1x107 m. Ilpu Heyrpanno pH KIETBYHOTO CHIOBPXKAHHE HA
MHKOIIIa3MaTa 6¥ MMano He noBede OT 2 BOJOPOXHM ioHa [2]. B Tonkosa Mamnk
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SCALING OF BIOLOGICAL SPACE AND TIME: VOLUME TO SURFACE

Department of Physics and Biophysics, Medical Faculty, Trakia University, Stara Zagora, Bulgaria

RATIO IN LIVING ORGANISMS IS PROPORTIONAL TO LIFESPAN

A. Atanasov*

ABSTRACT

The manuscript presents a relationship between volume to surface ratio and biological time
(generation time and lifespan) in 223 organisms (Unicellular organisms, Poikilotherms, Mammals
and Aves) with 22 order of magnitude variation between body mass. The study shows that in
unicellular and muiticellular organisms the volumec to surface ratio vx§'! (m) is proportional to
generation time and lifespan Ty,(s) as: VxS = ayxTy ® ** with corrclation coefficient R3=0.931.
The coefficient a,,=8.993%10"'(m's"') has a dimension of speed and appears relatively constant
parameter in comparison to 22 orders of magnitude variation between body mass of organisms. On
cellular level a, has a biological sense of speed of volume/surface ratio change, during growth and
multiplication of cells by binary. The equation between volume/surface ratio and lifespan relates to

some scientific problems, connecting with body sizc, form and time in living organisms.

Key words: scaling, organism, mass, volume, surface, space, lime

INTRODUCTION

The body mass, the body size (length, volume,
surface), the lifespan and generation time are
basic physical and physiological characteristics
of living organisms. From physical point of
view these characteristics as well as the speed
of biological processes fall in the scientific
area of classical physics [1]. From a small
viruses with mass 1.0x10% kg to big whales
with mass 1.0x10° kg the body mass range
about 24-25 orders of magnitude [2]. The body
sizes range 10 orders of magnitude from
viruses (about 1.0x10® m) to big whales
(1.0x10? m) [3]. The lifespan range 6 orders of
magnitude from about 20min generation time
in bacteria to 3.0x10° years and more lifespan
in tortoises [4]. The speed of biological
(biochemical and physiological) processes
ranges about 14 orders of magnitude-from the
linear speed of cell growth (1.0x10° - 1.0x10°
" ms') [5] to the speed of nerve impulses
(1.0x10° m-s") [3, 6]. The body density of

*Correspondence to: Atanas Todorov Atanasov,
Department of Physics and Biophysics, Medical
Faculty, Trakia University, 114rmeiska Str., 6000
Stara Zagora, Bulgaria, E-mail:atanastod@abv.bg

living organisms falls in a very small interval,
from about 1070 kg'm™ in animals to 1100-
1250 kg'm™® in bacteria and viruses [7].
Because of the mass, size, lifespan, generation
time and speed of organism’s processes fall in
the area of classical physics, this predict the
validity of physical equations connecting space
and time via speed in biological processes.
Reasons for this conclusion give us the
received from Bonner [8, 9] linear relationship
between total length (L) and generation time
(Ty) across species, ranging in size from
bacteria to sequoia tree and whales. Bonner
presents this relationship in graphic form only,
but in the physical terms this relationship
presents the connection between organism’s
length L(m) and generation time Ty (s) via
speed v(m's™):

L=vxTy M

Similarly to body length, the volume to surface
ratio (VxS™) of organisms has a dimension of
linear length too. Because of this finding, the
volume/surface ratio of organisms can be
connect with their generation time via given
speed (for example ‘a.,’), characterizing the
life pracesses. Indeed, from dimensional point

36 10 years - ANNIVERSARY EDITION
TRAKIA JOURNAL OF SCIENCES, Vol. 10, No 2, 2012
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ALLOMETRIC SCALING OF TOTAL METABOLIC ENERGY PER
LIFESPAN IN LIVING ORGANISMS

A. Atanasov*

Department of Physics and Biophysics, Medical Faculty, Trakia University, Stara Zagora, Bulgaria

ABSTRACT

The purpose of the study is to establish and calculate the relationship between the total metabolic
energy per lifespan and the body mass of Ectotherms, Mammals and Aves (7=278 living organisms)
with 21 orders of magnitude variation between their body mass- from Bacteria to Elephas maximum
and Struthio camelus.

The study shows the existence of a linear relationship between the total metabolic energy per
lifespan P, (kJ), and the body mass M (kg) of all specics from type: Py=A,M “"***'" with
R’=0.980, coefficient A=15.18x10%J/kg, standard error of the exponent SE=20.11 and 95%
confidence interval of the exponent (0.968 - 1.188). The same relationship for Ectotherms, Mammals
and Aves without Protozoa (n=260) is of type: P=A,M ™00 with R?=0.897, 4, =14.16x10°
kl/kg, SE= +0.042, and 95% confidence interval of exponent (0.967-1.051). In all combinations
between Ectotherms, Mammals and Aves the exponent is near to 1.0. The lincar coefficient Ay is the
total metabolic energy, exhausted during the lifespan per 1kg body mass of given organism and
appears to be relatively constant parameter, because of rising 10 times only from Ectotherms to
Mammals and Aves, despite of 21 orders of magnitude difference between body mass of organisms.

Key words: scaling, metabolic energy, lifespan, ectotherms, mammals, aves

INTRODUCTION

The patterns existing between the fundamental
characters of living organisms and their body
mass are generally described as a power
function. The bioenergetic studies of Kleiber
{1]. Brody et al. {2], Zeuthen [3],
Hemmingsen [4], Kleiber [5],  Schmidt-
Nielsen [6], McNab [7], Heusner [8], Niklas
[9], Nagy [10] and da Silva and Barbosa [11]
on Ectotherms, Mammals and Aves have
shown that the basal metabolic rate (P, kJ/d) in
animals is related to the body mass (M, kg) by
the equation:

P=aM* )

where a is the normalization constant, and £ is
the allometric scaling exponent. One of the
most important points of controversy in the
scientific discussion about the power function
is focused on the value of the scaling exponent.

*Correspondence to: Atanas Todorov Atanasov,
Department of Physics and Biophysics, Medical
Faculty, Trakia University, 6000 Stara Zagora, 11
Armeiska Str., Bulgaria, E-mail:atanastod@abv.bg

Some researchers consider the power function
(1) with exponent k=0.75 as a universal scaling
law, generalized to all living organisms and
forms of life (Hemmingsen [4], Kleiber [S],
Feldman and McMahon [12], West et al. [13-
14], Banavar et al. [15], Savage et al. [16]).
On the other hand, several recent studies
provided evidences, supporting certain
variability in the exponent of the allometric
scaling law (Riisgird {17], Dodds et al. [18],
Bokma [19], Agutter and Wheatley [20],
Glazier [21], Reich et al. [22], White and
Seymour [23], White ez al. [24]).

The values of the scaling exponent & have been
studied in other experimental conditions for all
animal groups.

Zeuthen[3] and Hemmingsen [4] show that the
exponent k is equal to 0.75 in unicellular
Eukaryotes. As a hole, unicellular organisms
(Eukaryotes and  Prokaryotes) showed
isometric scaling with exponent k -1.0 [25].

Accordingly to Galvio [26], Ultsch [27],
Prosser [28], Schmidt-Nielsen [6], Tudge [29]
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EWING’S SARCOMA STEM CELL
R. Todornva'’, A. Atanasov?

nstitute of Biophysies and Biomedical Engmeenng - BAS. Sofia, Bulgaria
Department of Phy sics and Biophysics, Medical Faculty, 1rakia Universuy,
Stara Zagora, Bulgana

ABSTRACT

Ewing’s sarcoma family of waors (ESETS) are round cell wimors of bor:c and soft ussues, afflicing
children and young adulis. Ewing's sarcoma cell of vrigin may be 2 bone marrow primiuve pluripotent
cell, a neuroectodesmal cell or a MSC Bone marrow-derived human MSCs are permuissive for EWS-
FLIT expression that imitiates t-ansinen to ESET-like cellular phenotype ESFT are genctically related
to NCSC, permissive lor EWS-FLI cxpression and susceptible to oncogene-induced immortalization
Erdogenous £y gene 1s indispensable for stem well quiescence. Dowrregulanon of miRNA-145 15
unplicated 1 CSC development w ESFT An ALDHM™* subpopulatinn of Ewmg's sarcoma ceils,
resistant to cytotoxic chematherapeutic agents, s capable of self-renewal and tumor mitiation, is
promusing target for ESFTs therapy. Prognostic biomarkers and novel treatments are needed for the
lughly aggressive ESFT

Key worls: Lwmg's sarcoma family of wmors, Cancer stom cells, Fu ing's sarcoma stem cells,
Mesenchymal stem cell; Neural crest stem cells: Immunotherapy, Hematopoieue progeritor cell
nansplant: Diagnostic strategics.

Abbreviations: ESFT (Ewing's sarcoma family of tumors); Mesenchymal stem cell (MSC).
Bone matrow-derived human mesenchymal stem cells (BM-MSC); Neural crest stem cells
(NCSC); high cxpression of aldehyde dehydrugenase (ALDH™Y; Hematopoicetic stem

pragenitor cells (HSPCs)

EWING’S SARCOMA

Sarcomas are about 1% of cancers in paticents
of all ages. The pourly differentinted winors
are aggressive and metastasize carly 1o lung,
bone marrow, and other tissues Described
from James Ewing in 1921, Ewing's Sarcoma,
the bone tumor m adolescemts and voung
adults, is still a cryptic mahignuncy. Ewing's

surcotmas are Iighly aggressive round cell”

tumors of bone and soft tissues that afflict
children and young adults. The majority of
these wimors (in 85" of cases) harbor the
(11,22} translocation and eapress the fusion
proteir EWS-FLI The members of the TET

protein famify mclude the EWS protein. the
FUS/TLS protein, the TATA-binding protein

“Correspondence o Roumiara Toderona,
Instite of - Buphysics and  Biomedical
Ergineering-BAN 1113 Sots, Bulguria, ¢ maui
radnravald hin2 1 1as b
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{TBP)-associated factor (TAFII68TAF13) and
the  Drosophila  cabe/a SARF  proton
Although LIS is a  frequent 1target of
chiomosomal translocations, found m most
Ewuwg’ sarcoma patients, the role of native
EWS remains largely unknown The wmars are
geneticelly  characterized by  expression of
fusion oncogenes resulting fromt chromosomal
wanslocations  involving  ENSRI  (EHS),
FUS/TLS and FLIT or other ETS transcription
factor (Vable 1) [1). The EWS-ETS {usion gene
is criecally imporant for maintaining the
wnior phenotvpe of the discase, FSFT 15 a
chemotherapy-sensitive  cancer, and  zven
patients with metastatic  disease commouly‘
achieve remission. Despite this, 23% af
pitents with a localized wimor and 704 of
patients with metastases develop a recunence
and dic of thew disease.
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POSSIBLE ROLE OF CENTRIOLES AS SENSOR CENTER IN CELLS

A. Atanasov*

Department of Physics and Biophysics, Medical Faculty, Trakia University, Stara Zagora, Bulgaria

ABSTRACT

In manuscript is proposed the hypothesis that the centrioles play role of sensor center in cells, The cilia
and microtubules can regard as extracellular and intracellular sensor *antennas’ of centrioles by which

they detect and controlled the cellular status.

Key words: centrioles, sensor, antennas, cilia, flagella.

INTRODUCTION
1. Centrosome,
microtubules
The centrosome was discovered a century ago
(1). The two major properties of the
centrosome is its capacity to reproduce by
duplication and its ability to nucleate
microtubules.

centriole, cilia and

Centrioles are the cylindrical structures found
within the centrosomes of animal cells (a pair
of centrioles forms the core of centrosome) and
at the core of the mitotic spindle pole, which
also act as basal bodies to nucleate formation
of cilia and flagella. The replication and
separation of centrioles during cell division is
synchronous with the cell cycle. The absence
of centrioles in the centrosome from other
eukaryotic organisms has lead to the
domination view that the centriole’s pair is not
relevant to centrosome activity. This view is
also based on the fact that centrioles can be
dispensable for spindle assembly, for example
during the female meiosis some species (2).
This arise the question, what then is the real
function of centrioles, if they aren’t needed for
mitosis?

The other main function of the centrioles is to
form the cilia and flagella. The cilia can exist

*Correspondence to: Atanas Todorov Atanasov.
Medical  Faculty, Dept. Physics  and
Biophysics, Trakia University, Armeiska Str. 11,
Stara Zagora, BULGARIA, E-mail:
atanastod@abv.bg

in two main structural forms with different
functions: motile cilia and non-motile (primary
cilia). The primary cilium is a generally non-
motile cilium that occurs singly on most cells
in the vertebrate body. Recent findings reveal
that the primary cilium is an antenna
displaying specific receptors and relaying
signals from these receptors to the cell body
(3). Primary cilia contain a ‘9+0’ axoneme,
consisting of nine outer doublet microtubules
but lacking the central pair of microtubules
that is found in the ‘9+2’ axoneme of most
motile cilia (4). Microtubules control the
beating of cilia and flagella, locomotor
appendages of some cells, but they differ in
their beating patterns. The spite of their
ubiquity, the function of primary cilia is very
poorly understood. Three major hypotheses for
their function have been made. The first is that
they are vestigial organelles inherits from an
ancestor whose cells had motile cilia, and that
they now have no purpose (5). A second
hypothesis is that they are involved in
controlling the cell cycle (6). Until recently,
there has been no experimental evidence in
support of these hypotheses. Recently, many
observations have provided strong support for
the hypothesis that primary cilia have a
sensory function (3). Microtubules are the
main constituents of the cellular cytoskeleton
together with microtubule associated proteins,
intermediary and actin filaments. Microtubules
are dynamical instability structures because of
it leads to reorganization of the cytoskeleton
and therefore cellular morphology and
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ALOMETRIC RELATIONSHIPS BETWEEN THE BODY-MASS INDEX,
MASS TO SURFACE RATIO AND THE LENGTH OF PREGNANCY IN
SOME MAMMALS (Metatheria and Placentalia)

A. Atanasov", M. Todorovaz, D. Valev’, R. Todorova*

lDc:.partment of Physics and Biophysics, Faculty of Medicine, Trakia University, Stara Zagora, Bulgaria
“Department of Obstetrics and Gynecology, Faculty of Medicine, Trakia University, Stara Zagora,
Bulgaria
*Space Rescarch and Technology Institute, Stara Zagora, Departments, Bulgarian Academy of Sciences,
Bulgaria
*Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences, Sofia

ABSTRACT

Body mass index (BMI) is characteristics in human physiology represented by the ratio between the body
mass and the square of body height, i.e. BMI = Mass/Height". In the case of animals (mammals) thc BMI

can be defined by the length of the body i.e. BMI

Mass/Legth®. In manuscript is showed existence of

relalio’nship between the body mass M(kg), length L{m), surface S{m?), body mass to surface ratio M/S
(kg/m™) as well as body mass index BMI(kg/m?) and the length of pregnancy T (days).

Key words: body mass index, length, surface, pregnancy, human, veterinary medicine.

INTRODUCTION

Body mass index (BMI) is a physiological
characteristics represented by the ratio of body
mass and the square of body height, i.e. BMI =
Mass/Height’. Body mass index is characteristics
often used for purpose of diagnostics in Human
medicine (1). But BMI is not well developed like
prognostic  characteristics in  Veterinary
medicine. In case of mammals the BMI can be
defined by the length of the body i.e. BMI =
Mass/Legth®. The field of Veterinary medicine
contained wide spectrum of  animals
(Poikilotherms, Mammals and Aves) with wide
spectrum of characteristics: body mass, length
and lifetime characteristics (lifespan, length of
pregnancy, during puberty, during excretion of
drugs) that differs some orders of magnitude
between them. However, the connection between
BMI and these characteristics is not study. The
aim of the work is to investigate the alometric

*Correspondence to; Atanas Todorov Atanasov,
Medical Faculty, Dept. Physics and

Biophysics, Trakia University, Armeiska Str. 11, Stara
Zagora, BULGARIA, E-mail: atanastod@abv.bg

relationship between the body mass, body
length, body surface, body mass to surface ratio
and the body mass index and the length of
pregnancy in Mammals.

MATERIALS AND METHODS

The data for the 103 studied mammal species
Metatheria and Placentalia (from Common
shrew to Killer whale), their body mass, body
length and pregnancy length were collected from
the review papers (2-5). The body surface S (m’)
were calculated by formula S=0.1M"", where
the body mass M is given in kg (6, 7).The body
length of animals H (m) was given to be from
head to tail i.e. the length of head plus length of
spinal cord, without length of the tail.

RESULTS

The relationships between the body mass M
(kg), square of body length H? (m?), body length
H (m), body surface S (mz), body mass to
surface ratio M/S (kg/m’) and body-mass index
M/H?) as a function of length of pregnancy T(d)
are given on Table 2. On Figure 1 are compared
relationships of BMI, M/S ratio as functions of
the length of pregnancy T.
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ALOMETRIC RELATIONSHIPS BETWEEN VOLUME TO SURFACE
RATIO, GENERATION TIME, MASS-CORRECTED METABOLIC RATE

AND LIFESPAN METABOLIC POTENTIAL OF LIVING CELLS IN MODEL

FOR SWITCH OF GENE PROGRAMS FROM GROWTH TO
DIFFERENTIATION AND APPOPTOSIS

A. Atanasov'’, Maria M. K. lgnatova2

'Faculty of Medicine, Department of Physics and Biophysics, Trakia University, Stara Zagora,
Bulgaria
’Medical Student, Faculty of Medicine, Trakia University, Stara Zagora, Bulgaria

ABSTRACT

The works of the other scientists have showed that the change of the size and form of the cells can leads
to change of their mass-energy and spatial-time characteristics, as well as to switch gene programs of the
celis from growth to differentiation and to apoptosis. In this direction the idea for control of metabolic,
spatial-time and signaling pathways in cells via manipulation of volume to surface ratio (namely shape
and size of the cells) is developed in manuscript. The base for such manipulation and control on cellular
functions is existence of lincar relationship between the volume to surface ratio (V/S, m) and generation
time (Ty, s) in unicellular organisms (n=18): V/S—a\,,“Tml 0975 (R2=0.8l5) and existence of nearly to
inversely-linear relationship between the volume to surface ratio and mass-corrected metabolic rate
(P*=P/M, J/s.kg) in unicellular organisms (n=18): V/S = by,/P***"* (R?=0.70). The found relationships
showed that the metabolic rate and the generation time of the cells are strongly connected to their volume
to surface ratio. Thus, the manipulation of volume to surface ratio leads to changes of the basal metabolic
rate and generation time of the cells, and this can switch their gene programs from growth to
differentiation and to apoptosis. The proposed model is based on universality of the alometric
relationships simultancously for unicellular organisms (bacteria, protozea) and for soma cells of the

multicellular organisms.

Key words: alometric, living cells, gene programs, metabolism, generation time.

INTRODUCTION

The works of the other scientists have showed
that the change of size and form of the cell can
teads to change of their mass-energy, spatial-
time and informational characteristics (gene
programs). The idea for control of metabolic,
spatial-time and signaling pathways in cells via
manipulation of size and shape of cells is
developed in  others theoretical and
experimental works. On prokaryotic bacterial
cells Donachie and Begg (1) experimentally
demonstrated an existence of connection
between form and size of the cells and their
gene programs . On Escherichia coli mutants
the authors have showed that transition from
rod-shape to spherical and ellipsoidal-shape

*Correspondence to: Atanas Todorov Atanasov ,
Faculty of Medicine, Department of Physics and
Biophysics, Thracian University, 11 Armeiska Str.,
6000  Stara  Zagora,  Bulgaria,  E-mail:
atanastod(@abv.bg

form of cells lead to change of their generation
time and growth rate. However, the authors do
not fully explain the intimate mechanism. A
similar connection between cell size, growth
rate and generation time in Escherichia coli
and Azotobacter agilis is demonstrated by
experiments of Harvey, Marr and Painter (2).
On eukaryotic cell (capillary endothelial cells)
Ingber and co-workers (3, 4) showed that the
change of cell shape with same volume can
switch gene programs of cells from growth to
differentiation and apoptosis —Figure 1. Ingber
and Folkman (4) have showed that cell shape is
the most critical determination of cell function,
at least in the present of optimal growth factors
and high extracellular matrix binding. Thus,
cell shape per se appears to govern how
individual cells will respond to chemical
signals in their microenvironment, as first
proposed by Folkman and Moscona (5). Ingber
and Jamieson have proposed that this
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ANTI-PLATELET FRACTION ISOLATED FROM
GALEGA OFFICINALIS

A. Atanasov

Department of Physics and Biophysics, Faculty of Medicine,
Thracian University — Stara Zagora, Bulgaria

Summary. A fraction from crude extract of Galega officinalis has been purified
by column chromatography on Sephadex G-25, Sepharose 4B, DEAE-Cellulose and
Sephadex G-100. The final purification factor of the fraction is 120. The peak in elu-
tion profile after Sephadex G-150 shows a molecular weight of 100-140 kDa. The
isolated fraction appears to have 74% polysaccharides and 23% of proteins. No loss
of activity of the final fraction is observed after storage for several months at 4 °C and
in lyophilized condition. The fraction compounds inhibit platelet aggregation induced
by ADP, collagen and thrombin.

Key words: Galega officinalis, antiplatelet fraction

INTRODUCTION

alega officinalis is a plant wide distributed in Yeast Europe. The plant

G is used in the traditional medicine in the treatment of diabetes mel-

litus [1]. About 20 biologically — active substances are isolated from

Galega officinalis: alkaloids, flavonoids, glucosides, saponin and others. Phyto-

chemical analyses gave positive results for lipids, protein and cellulose [2]. The

biologically active alkaloid galegine (exhibiting a hypoglycaemic effect in vivo) was

isolated from Galega officinalis [3]. The experimental results of Atanasov shown

that the crude aqueous extracts [4, 5], and the fractions from gel-chromatography

on Sephadex G-25, Sepharose 4b and ion-exchange chromatography on DEAE-

Celiulose suppress platelet aggregation in vitro and in vivo induced by ADP, epi-

nephrine, thrombin and collagen [6, 7]. In this paper we report the purification and

characterization of all active fractions purified by 4 steps from crude extract of
Galega officicnalis.
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MECHANISM OF ACTION OF A FRACTION ISOLATED
FROM textitGALEGA OFFICINALIS L., STUDIED BY FLOW
CYTOMETRY ASSAYS WITH MONOCLONAL ANTIBODIES

AGAINST P-SELECTIN EXPRESSION

Atanas Atanasov

(Submitted by Academician A. Atanassov on May 4, 2016)

Abstract

Galega officinalis L. is a plant used for the treatment of dicbetes mellitus.
A fraction from crude extract of the plant has been purified by chromatography
on Sephadex G-25. The preliminary analyses of the fraction show that it con-
sists of about 23% protein and 74% polysaccharides. The fraction is a strong
inhibitor of platelet aggregation induced by adenosine 5'-diphosphate. The
mechanism of action of fraction was studied using flow cytometry assays with
monoclonal antibodies CD62P-FITC, specific for P-sclectin. The experimental
results clearly documented action of fraction like inhibitor of the P-selectin ex-
pression molccules on platelet surface-a support of platelet adhesion. Possibly
the fraction is antagonist of GPIIb/IIIa receptors for fibrinogen, since it has a
strong disaggregating effect on aggregated by ADP platelet-rich plasma.

Key words: Galega officinalis L., fraction, ADP, platclet aggregation.
flow cytometry

Introduction. Gealega officinalis L. is a plant used in the traditional medi-
cine system of Bulgaria and Italy for the treatment of diabetes mellitus. A prelim-
inary analysis has shown that the plant contains lipids, protecins and polysaccha-
rides [!]. The rccent experimental results of Atanasov [ 3] show that the water
extract of this plant suppresses in vitro and in vivo the platelet aggregation in-
duced by adenosine 5’-diphosphate (ADP), cpincphrine, thrombin and collagen.
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EFFECT OF WATER EXTRACTS OF TANNINS-CONTAINING BULGARIAN PLANTS
ON RAT PLATELET AGGREGTION
Atanas Todorov Atanasov
Medical Faculty, Trakia University, BULGARIA, E-mail: atanastod@abv.bg

ABSTRACT

The search of a new chemical substances influencing platelet aggregation is a very important endeavor
for medical practice. The in vitro effect of water extract from20 tannins-containing plants from Bulgarian
flora on rat platelet aggregation was investigated. The water extracts of 9 medicinal plants: Agrimonia
eupatoria L. Arctostaphylos uva-ursi L. Sprend, Corylus avellana L, Cydonia oblonga Mill, Dryopteris
filix-mas (L.) Schott, Ephedra distachya L., Geum urbanum L., Primula officinalis (L.) Hill and Punica
granatum L. inhibited platelet aggregation, initiated by adenosine diphosphate. The analysis of literature data
indicated these plants contained between 10% and 30% tannins, except of Primula officnalis (L.) Hill,

Key words: medicinal plant, tannin, platelet aggregation, rat.

INTRODUCTION

Tannins are from 500 to 20 000 D high-molecular polyphenolic compounds with a bitter taste.
Accordingly to their chemical structure K. Freudenberg divided tannins into hydrolysable and
condensed. A number of Bulgarian medicinal plants are rich in tannins, which are regarded as the
active principle. The water-soluble nature of tannins allows easy extraction and is useful in various
applications in the chemical and pharmaceutical industry. Plants containing tannins have
predominantly astringent, hemostatic, antiseptic and toning properties. The platelet functions play a
central role in the processes of blood clotting and many cardiovascular diseases associated with
change of platelet activity (Andrioli et al., 1996; Fabre and Gurney, 2010). For correction of the
platelet activity can used substances isolated from foods (green tea, garlic and tomato) and
medicinal plants (Atanasov, 1994; Mekfi et al., 2006; Rahman and Billington, 2000; Dutta-Roy et
al., 2001; Sagesaka-Mitane et al., 1990). Thus, the alternative medicine appears additional source
for searching of healing remedies. In this direction, the recent investigations are directed to isolation
of tannins-containing substances, including medicinal plants (Haouari. et al., 2006; Mekfi et al.,
2006; Mosa et al., 2011).Wide spectrum of plants from Bulgarian flora contain from 10 to 20%
tannins (Asenov et al., 1989; Petkov, 1982). The main tannins containing plant accordingly to
Bulgarian pharmacopeia are: Agrimonia eupatoria L. (herbal material) —up to 5% catechins, and up
to 8% gallotannins; Achillea millefolium L. (herbal material) — up to 2.8%; Alchemilla vulgaris L.
(herbal material, rhizome) — about 10% tannins with high content of gallic and ellagic acid;
Arctostaphylos uva-ursi L. (Sprend) (folia)- about 20% gallotannins; Cotinus cogigria Scop. (folia)
— 15-20% gallotannins; Corylus avellana L. (cortex)- about 10% tannins; Cydonia oblonga Mill.
(folia); Dryopteris filix-mas (L.) Schott (rhizome) — up to 10% fillixic acid; Ephedra distachya L.
(herbal material) — up to 10% pyrocatechins; Geum urbanum L. (radix, rhizome) — up to 30%
tannins; Juglans regia L. (folia)- up to 5% tannins; Hypericum perforatum L. (herbal material) — up
to 10% catechins; Lavandula angustifolia Mill. (flores) — up to 12% tannins; Ocimum basilicum L.
(herbal matrial)-up to 5% tannins; Primula officnalis (L.) Hill. (folia); Punica granatum L. (cortex)
— up to 25% tannins; Rosmarinus officinalis L. (folia) — up to 8% tannins; Rubus sp. diversa (folia)
— from 5% to 14% tannins; Symphytum officinale L. (radix) — up to 6.5% tannins; Vaccinium
myrtillus L. (folia, juice) — up to 20% tannins (Asenov et al., 1989; Petkov, 1982).The aim of the
study is to test the effect of water extracts of these Bulgarian tannin- containing medicinal plants on
rat platelet aggregation.
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INTRODUCTION

: B)bod platelets play an important role in
vascular diseases. This fact supports re-
search in the development of new anti-
2% platelet and antithrombotic agents. [n this
sense, in the screening studies for effects
.- of drugs and multi-component systems on
27 platelet aggregation, it is appropriate to
use platelet-rich plasma (PRP) with high
- susceptibility to inhibitory or stimulatory
eifect on platelet aggregation. This is par-
ticularly important in the study of medici-
nal plant extracts, which are multi-
component system or mixture of chemi-
cals and natural products, in which the
concentration of biologically active sub-
Stances is particularly low. It is well
known that the platelets derived from
--— blood of men and the small mammals

Atanasov, A. T., S. Radev & R. T. Todorova,
Rich blood plasma to drugs inhibiting platelet aggregation. Bulg. J. Vet. Med., 20, Suppl. 1,

method for obtaining blood platelets from albi
rat platelets were 2-3 times more sensitive to

SENSITIVITY OF HUMAN AND RAT PLATELET-RICH
BLOOD PLASMA TO DRUGS INHIBITING PLATELET
AGGREGATION

A T. ATANASOV!, S. RADEV' &R.T. TODOROVA’®

'Medical Faculty, Trakia University, Bulgaria; Institute of Biophysics and
Biomedical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

2017. Sensitivity of human and rat platelet-

no rats (Wistar) was developed. The study showed
drug with anti-aggregating action in comparison to
oman platelets. The proposed method expands the ability of spectrometric methods to investigate
latelet aggregation in terms of substances such as tannins and lectins that cause turbidity of blood

Key words: drug, human, platelet aggregation. rat, sensitivity
R

(mouse. rat, guinea pig) often have very
different responses to inhibitory agents
(Sinakos & Caen, 1967; Soloviev et al.
1999). However, this problem has only
been partially explored. The aim of the
study is to develop a method for produc-
tion of highly sensitive PRP from small
mammals, without a substantial modifica-
tion of the initial mammalian blood
plasma. As a suitable object we chose
albino (Wistar) rats, which are widely
distributed  laboratory animals (Za-
padnjuk, 1983). An additional argument
in favour of rats as platelet donor is based
on comparison between morphological
characteristics of human and rat blood
cells. The comparison indicates that the
number of free blood platelets in blood of
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Summary
Todorova, R.. R. Radev & A. T. Atanasov, 2017. Effect of Haberlea rhodopensis oral in-
take on healthy volunteers. Bulg. J. Vet. Med., 20, Suppl. 1, 95-99.

Haberlea rhodopensis (HR) is a Bulgarian endemic resurrection plant. The biological properties of
HR plant extracts range from the in vitro antioxidant and antibacterial effect on bacterial cultures, to '
the in vivo antioxidant and radio-protective effects on animals. The aim of the present study was to
investigate the in vivo effect of dried Haberlea rhodopensis on the blood line of healthy humans after
oral application of the drug. The effect on the human blood parameters was studied two hours after
oral administration of a HR lyophilised drug (9 g in compressed gelatin capsules) to healthy
volunteers (3 males and 3 females). The percentage change in the total number of blood cells (red
A8 blood cells, white blood cells. platelets) vary between 4 and 2]*%. The absolute number of neutrophils
in all studied subjects increased from 19% to 44.18% compared to the control values, taken before the
drug intake. The data indicate a strong stimulating effect of the dry plant on the neutrophils count of
the human blood. This is an evidence that HR dry drug contains substances that activate neutrophils,
1 | associated with the systemic immunity.

- Key words: blood parameters, Haberlea rhodopensis, immunity, in vivo effect on humans,
neutrophils

INTRODUCTION

The flower of Haberlea rhodopensis (HR)
was found in 1834 in Rhodopi Mountain
and was named after the Hungarian bota-
nist Carl Constantin Haberle. HR was
used in the traditional medicine to treat
animal diseases. HR extracts are
biologically active: the alcoholic extracts
of HR possess strong antioxidant and an-
timicrobial activities (lonkova er al.,
2008; Radev et al., 2009). Inhibition of
the bacterial growth was more pronounced
on S. aureus than on Gram-negative
strains P. aeruginosa and E. coli (Radev
et al, 2009). Higher correlation was

found between total flavonoid content and
free radical scavenging effect of HR ex-
tracts, measured by means of the DPPH
discoloration assay, than total tannins and
scavenging activity (lonkova et al., 2008).
The antioxidant activity of total extract of
HR (Friv.) can be attributed to some phy-
tochemicals as flavonoides and antho-
cyanins (strong scavenging and antioxi-
dant agents) (Radev et al., 2009). The HR
extract stimulates the antioxidant skin
defences and extracellular matrix protein
synthesis (Dell'Acqua & Schweikert,
2012). The HR extracts possess in vitro
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The body mass index (BMI) is a physiological characteristics represented by the ratio of
body mass and the square of body height. Body mass index is characteristics often used
for purpose of diagnostics in Human medicine, but is not developed like prognostic
characteristic in Veterinary medicine. In manuscript we investigated the alometric
relationships between the body parameters (mass , square of body length, body surface,
body mass to surface ratio, body mass index and length of pregnancy) in 103 mammals

(Metatheria and Placentalia) with impact on parameters of Homo sapiens.
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Some physicochemical characteristics of a 100-140 kDa fraction isolated from Galega officinalis L. were studied
The water soluble fraction inhibits platelet aggregation initiated by ADP, thrombin and collagen The enzyme-treated
fraction changes negligible inhibiting effect on platelet aggregation. The isoluted fraction appears to have a
polysaccharide nature, including 23 % protein. No loss in the activity of the fraction afier storage for several months at
4 °C in N3H-H,0 solution with neutral pH, and after freesing of liophilized fraction at -10 °C. The fraction shows
maximum activity in the temperature diapason of 10°C-42°C and pH diapason of pH 5.5-9.8 The micro-calorimetric
analyses show two protein subunits in the fraction. Anti-platelet fraction may find application n medicine, similarly to

dextrans.

Key words: Galega officnalis L., 1solation, anti-platelet fraction, characteristics

INTRODUCTION
Galega officinalis L.

L. is a medicinal plant wide spread in West Europe,
Italy and Bulgaria. The plant has been used ina
traditional medicine system in treatment of diabetes
mellitus [1, 2). Over 15 biologically-active
substances are isolated from Galega officinalis:
galegine. hydroxygalegine. peganine, vasicinone.
lutein (alkaloids). penthahydroxytlavone 5-
glucoside. luteolin, galuteoline. luteolin 5-glucoside
(glucosides); flavonoids, glucosidessaponins and y-
v dimethylallylamidin [3. 4]. The previous
experimental investigations of Atanasov et.al
indicate that the 100-140 kDa fractiosi isolated from
G. officinalis has wide spectrum of effects on
platelet and blood-plasmu functions [3, 6] as :

¢ [nhibition of platelet releuse reaction 3]
e Inhibition of spontaneous platelet
aggregation [3]
 Inhibition of platelet aggregation initiated
by ADP, thrombin and collagen [3. 6]
« Inhibition of platelet aggregation initiated
by free-radical compounds [3]
e Inhibition of spontaneous blood-plasma
coagulation [3]
In vivo inhibition of platelet aggregation after
intravenous injection in animals [7]

* To whom al} correspondence should be sent
E-mail: atanastod ¢ aby by
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In  manuscript are  presented  some
physicochemical characteristics of fractions from
Galega officinalis, which are important for

biomedical approach on living organisms. .

EXPERIMENTAL

Plaelet aggregation measurement and fraction’s
activity

Blood was taken from volunteers (3 males and 3
females aged 20-23 yeurs) wich was not treated
with medicine for 15 days prior to blood collection.
Blood was collected in disposable syringes and
diluted at a ratio of 1 part 3,8 % trisodium citrate
and 9 parts venous blood. Platelet-rich plasma
(PRP) was prepared by centrifugation (180 x g for
10 min) and diluted to 300 x 10° platelets per ml
with autologous platelet-poor plasma (1800 x g for
15 min). The platelet aggregation was studied by a
photometric method according Born and Zucker
[8]. The extinction change that takes place during
the agpregation of 400 ul platelet-rich plasma
compared with platelet-poor plusma  (whose
extinction was taken as zero) after adding
aggregating agent at final concentration 25 pM
ADP. 100 pg/mi collagen or 0.8 U/ml thrombin at
37°C was the basis of measurement of the
ageregating effect. Agpregation (A) is calculated by
the formula:

A. %= (I-0 - Esumple)/(ko - Lplusma).100%0.
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DOES THE VOLUME / (SURFACE-LIFESPAN) RATIO IN LIVING
ORGANISMS IS CORRELATED TO MINIMUM MEMBRANE
PERMEABILITY OF THEIR CELLS?

At. Atanasov*

Department of Physics and Biophysics, Medical Faculty, Trakia University, Stara Zagora, Bulgaria,

ABSTRACT

The existence of a correlation between volume/(surface-lifespan) ratio and minimumn membrane
permeability of cells in living organisms was found. The study shows that the
volume/(surface-lifespan) ratio V/(S-Ti) (m/s) in unicellular and multicellular organisms can be
connected with minimum membrane permeability of cells Pnin(m/s) with relation from type:
V/(S-Ty;) =C Ppy, with correlation coefficient R=0.4 -0.5. The non-dimensional coefficient C varies
from 0.1- 1.0 in unicellular organisms to 10-100 in animals. Both, V/(S-T),) ratio and P, have a
same dimension (meter per second) and their values foll in a same window of 1.0x10°(mvs) -
1.0x10%(mv/s). The received result allows the minimum membrane permeability of cells in
organisms to be tentatively calculated using data for their volume, surface and lifespan.

Key words: membrane permeability, volume to surface ratio, lifespan, generation time, living

organisms.

INTRODUCTION

The body mass and size (body length,
surfaced, volune), the lifespan (generation or
doubling time) and speed of biological
processes of umicellular and multi-cellular
living organisms fall in the area of classical
physics [1, 2]. The mass of living organisms
from viruses (1.0x10%° kg) to big whales
(1.0x10° kg) range about 25 orders of
magnitude [3]. The body size from viruses
(about 1.0x10® m) to big whales (1.0x10* m)
range 10 orders of magnitude [4]. The lifespan
from 20min generation time in bacteria to
3.0x10? years lifespan in tortoises range 6
orders of magnitude [5]. The speed of
biological processes ranges about 14 orders of
magnitude, from speed of cell size growth
(1.0x10°-1.0x10"* m/s) to speed of nerve
impulses (1.0x10% m/s) [2, 4, 7). Only body
density of living organisms falls in a very
small interval, from 1070 kg/m® in animals to

*Correspondence to: Atanas Todorov Atanasov

Department of Physics and Biophysics, Medical
Faculty, Trakia University, 11Armeiska Str., 6000
Stara Zagora, Bulgaria, E-mail:atanastod@abv.bg

1100-1250 kg/m’ in bacteria and viruses [7,
8]. This predicts the validity of basic physical
equations connecting space and tine via speed
in biology. The received for living organisms
relationships [2, 9] between volume/surface
ratio (V/S) and lifespan (T);) (or generation
time T;) via speed (avs) supports this idea:

Vi S=amng‘ (l )
V/S5=ayuxTy 2

The equation (1) related to unicellular
organisms, while the equation (2) related to
animals. The abbreviation ‘vst’ means
‘volume-surface-time’ ratio.

The volume to surface ratio (V/S) of
organisms has a dimension of linear length
and this ratio divided to lifespan has a
dimension of speed or membrane permeability
(aw mVs). For example, the volume V (m’) to
surface S(m®) has a dimension of lincar
length L(m):

L(m)=V(m’)/S(m") (3)

While the ratio between length L{m) and
lifespan T(s) has a dimension of speed or
membrane permeability a,q (1n/s):
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EXP.11 INHIBITING EFFECT OF DESALTED EXTRACT
FROM GALEGA OFFICINALIS L. ON PLATELET

AGGREGATION
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ADP

Introducﬁon: Extracts from the me
dicinal herb Galegu officinalis L. have
shown anti-aggregating effects on hu-
man and mammalian platelets.

Aim: The aim of this study was to
examine the inhibiting and disaggre-
gating effect of desalted and fractionated
herbal extract of Galega officinalis L. on
platelet aggregation in wvitro.

Material and methods: Desalted
fraction from the extract of the herb
Galega officinalis L. was obtained by
routine laboratory procedures. The ex-
tract was found to be pure and of high
quality.

Results and discussion: The obtained
desalted fraction from the extract was
35-36 times more active than the crude
extract. The threshold concentration at
which the obtained fraction inhibits
platelet aggregation, causing 5-10%
inhibition by adenosine 5'-diphosphate

(ADP), is 455 mg per 1 ml platelet-
rich plasma (PRP). At a concentration
of 35 mg/ml PRP, the extract inhibits
50% of aggregation with ADP and, at
a concentration of 125 mg/ml PRP, the
fraction inhibits fully the aggregation of
PRP by ADP. The threshold concentra-
tion at which the desalted fraction
inhibits platelet aggregation, causing 5-
10% inhibition by collagen and throm-
bin, is 10 mg/ml PRP. At concentration
of 40 mg/ml PRP, the fraction inhibits
fully the initiation of platelet aggrega-
tion by collagen and, in 50 mg/ml PRP
it inhibits fully the initiation of aggre-
gation by thrombin. The desalted frac-
tion shows a strong disaggregating effect
on aggregated PRP. At concentration of
6 mg/ml PRP, the fraction is able to
disaggregate 50% of PRP as aggregated
by ADP and, 25% of PRP as aggregated
by collagen.
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THE ALLOMETRIC RELATIONSHIP BETWEEN C-VALUE DIAPASON IN
PROKARYOTES AND EUKARYOTES AND THE ORDER OF THEIR COMPLEXITY

Atanas Todorov Atanasov, Veselina Petrova-Tacheva*, Radoslav Radev Radev**
Department of Physis and Bbiophysics
* Department of Molecular Biology, Inmunology and Medical genetics
** Department of Physiology, Pathophysiology and Pharmacology
Medical Faculty, Trakia University-Stara Zagora, 11 Armeiska Str. E-mail: atanastod@abv.bg
o

Q
3
3

In this work we have to show that during the increasing of the order of the organismal ¢ nfsﬁl“exity in
evolution the genome size of the evolutionary groups varies around one optimal mean diapasgn of C-values
(between 1+3pg), that is common for all groups (Bacteria, Protozoa, Plants, Poikilotherms mals, Aves).
During the increasing of the organismal complexity in evolution the C-value diapason (Cv¥max/Cvmin ratio
of groups) is close approximately to this common mean diapason, that is near to t&-values diapson in
birds. O

Key words: genome size, C-value, organismal complexity, evolution. é@x
~QO

INTRODUCTION. e

Mass is the most fundamental property of living cells and qéanisms. In this sense the amount
of DNA contained within the cells is fundamental property togSThe C-value of the genome size in
cells has been given as mass in picogram (pg) of DNA per@i-Bloid nucleus (Mirsky and Ris, 1951).
The C-values of animal genome sizes vary extensively, ¥ith existing estimates ranging more than
3300-fold, from 0.04 pg in the placozoan T richoplax@haerens to 133 pg in the marbled African
lungfish Protopterus aethiopicus (Gregory, 2005) \@'9

In most Vertebrate groups the C-values ofeg}!nome size varied from about minimum 2-fold to
maximum 126-fold. In Jawless Fishes the gehome sizes range less than 4-fold in the superclass
Agnatha, from 1.3 pg in the southen E;;%:s-lamprey, Ichthyomyzon gagei to 4.6 pg in the hagfish

ABSTRACT

Mpyxine garmani.In Cartilaginous Fish e genome sizes range from about 2.7 pg in the yellow
guitarfish, Rhinobatos schelegelii ore than 17.1 pg in the angular roughshark, Oxynotus
centrina. In Chondrostean Fishegthe genome size range from about 1.5 pg to 6.5 pg. In Teleost
Fishes the genome soze rang re than 11-fold, from about 0.4 pg in tetraodontid pufferfishes to
44 pg in the masked corydoras, Corydoras metae. In Lobe-Finned Fishes, three genera of
lungfishes are recognized;@ach inhabiting a different continent.These include the South American
lungfish (Lepidosire «éaradoxa) the Australian or Queensland lungfish (Neoceratodus forsteri),
and a few spccies_%éfn'can lungfishes (Protopterus spp.), all of wich possess extraordinarily large
genomes. The Hest among them is that of Neoceratodus forsteri, at 50 pg to highest 133 pg in
Protopterus ctens. In Amphibians genom size range more than 120-fold from 0.95 pg to 120
pe. In Repgles and Mammals genome size range about 5-fold, from 1.1 pg to 5.4 pg in Reptiles and
from IQg to 8.4 pg in mammals. The range of genome size in Aves is minimum, in comparison to
ottg.ﬁhimal groups, from 1 pg to 2.2 pg i.e.about 2-fold only.

S most Invertebrate groups the C-values of genome size varied from about minimum 9-fold
to"maximum 340-fold. In Insects genome size range nearly 170-fold, from 0.1 pg in strepsipteran
Caenocholax feneyesi texansis to 16.9 pg in the mountain grasshoppers, Podisma pedestris. In
Crustaceans C-values range about 240-fold, from 0.16 pg in the water flea Scapholeberis kingii to
38 pg in the deep-sea shrimp Hymenodora sp. In Arachnids (mites, ticks, scorpions and
harvestmen) C-values range about 70-fold, from 0.08pg in spider Tetranychus urticae to 5.7pg in
the jumping spiders of the genus Habronattus. The Molluscs represent the most speciose aquatic
animal phylum and the second largest group of animal overall.In Molluscs the genome size range
about 15-fold with the entire range found among gastropods-from about 0.4pg in the owl limpet
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POSSIBLLE CONNECTION BETWLEEN THE NASAL CYCLE AND CONSCIOUSNESS
Atanas Todorov Atanasov
Trakia University, Medical Faculty, Stara Zagora, Bulgaria, E-mail: atanastod@abv.bg

ABSTRACT. It is shown that there is a connection between the dynamics of the nasal cycle
and the consciousness states of the brain. Accordingly to hypothesis, the switch of dominated
airflow between left and right nostrils in time becomes only in consciousness states of the
brain (in awake state, in REM dream and in dream of stages 1-2 of the non-REM sleep). This
finding gives possibility to use nasal cycle as ‘marker’ for consciousness.

Key words: nasal cycle, sleep cycle, consciousness, brain.

INTRODUCTION. The nasal cycle defined as switch of dominate nostril airflow from left to
right side and reverse is good studied during diurnal period of day over healthy and sick
persons in wake consciousness state [1, 2]. During diurnal period of day the periods of the
nasal cycle may have duration between 1.0 and 5.0 hours with random pattern under the
influence of various factors [3, 4, 5]. During night sleep the switch of the nostrils occurred
nearly in same interval with periodicity multiplied by duration of the sleep cycle [3].The
investigations of Atanasov et al. [6, 7] and Kimura et al. [8] have shown the nasal cycle
during night sleep is mutually connected to REM stage of the sleep. The experimental results
of investigators have shown the change of dominate nostril airflow occurs during one of the
stages of REM sleep and never occurred during slow-wave sleep stages. Recently, the
awaking (waking) consciousness regard as ‘primary consciousness state’, wireless the REM
stage of the sleep regard as form of ‘secondary consciousness state’ or ‘proto-consciousness’
[9, 10]. The consciousness is ambiguous concept, which is focused on multi-disciplinant
debates. However, up to now, there is no universal definition for consciousness covering all
its essential characters. A clinically defined consciousness has two main components-
awareness and arousal [11]. The presence of one or both of the components of the
consciousness gives reason to believe that the given person is in a state of consciousness or is
near a consciousness state. During diurnal phase of the day the healthy person normally is in
awaking consciousness. In this state of consciousness the sensation and perception are vivid
and externally generated. The thought is logical and progressive. The movement is continuous
and voluntary. The characteristics of consciousness during night sleep are poorly studied. The
sleep is divided to non-REM and REM stages, which alternate in a certain sequence forming
about 1.5 hours periods [12]. It is established that in REM stage of the sleep there is reason to
consider that there is ‘minimum threshold’ of consciousness [9, 10]. In ‘REM proto-
consciousness’ the sensation and perceptions are vivid and internally generated, and the
thought is illogical and bizarre. The movement is command but inhibited. However, just in
some of REM stages of the sleep become about 70% nasal cycle reversal between two nostrils
[6, 7, 8]. During the non-REM stage of the slecp thc sensation and perception are absent. [f
the sleeper is awakened from REM sleep. drcam recall rates are very high, about 80 to 90
percent of the awakenings yield some kind of dream report [13]. Even after non-rapid eye
movement (NREM) awakenings (in stage 2). some mental content has been reported quite
often [14]. Some rescarchers advocate the hypothesis that the mind never sleeps, that is.
dreaming of some kind is present during the entire sleep process. Accordingly to other authors
[15] sleep that contains dream is considered as conscious state while dreamless sleep is
unconscious. Lucid dreams are reported far more often in REM sleep too [16, 17]. In fact the
lucid dreams could be considered a hybrid state combining essential elements of REM sleep
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APPLICATION OF NITROXYL RADICALS AS MEDICAMENTQUS FORMS
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Abstract

The pharmacological effect of nitroxyls, the comparison of their physical, chemicai and biological
properties and the applied methods and model implementation indicate that the nitroxyls show common
properties with the nitrogen oxide (MO), but uniike it are stable, practically non-toxic and can be
administered by precise dosing in vivo. The nitroxyls seize the toxic oxygen radicals O2 and inhibit the
aggregation of thrombocytes in vitro. The application is based ion the fact that, by the addition of free
stable nitroxyl radicals and other radical-capturing agents and antioxidants, the thrombotic aggregation is
suppressed and the toxicity of a number of anti-tumor substances is reduced. The radical capturing
agents in the molecules of the medicamentous preparations (spin-labelled substances), introduced in
succession or separately reduce the general toxicity of the preparations. 1 claim
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