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Nahirniak V.M.
ON A ROLE OF TEMPERATURE
IN THE OBSERVED ARTERIAL BLOOD PRESSURE REDUCTION IN HUMANS
Department of Biological Physics and Medical Informatics
Higher state educational establishment of Ukraine
“Bukovinian State Medical University”

The results of our previous studies demonstrated the reduction of the arterial blood pressure
in patients who underwent the physical exercises in the training gym or the action of low frequency
vibrational massage. In both cases we observed the noticeable reduction of arterial blood pressure
that we monitored with portable blood pressure measuring device.

One of the hypotheses that may explain the observed results is the action of the increased
temperature of blood vessels in the peripheral part of the circulatory blood system on arterial
pressure. The result of this action simultaneously leads to the increased elasticity of the blood
vessels, which results, in turn, into the increase in the effective radius of blood vessels, and the
decreased viscosity of blood. Mathematically, it can be demonstrated in the following way. We
used the Hagen—Poiseuille equation to model the blood flow in arterial portion of circulatory

system:
8g- L -Q
P nR4*
where p — is a blood pressure, Q- is a cardiac output (CO), 5 — is a viscosity of blood, L —is a blood
vessels” length, and R — is an effective radius of blood vessels. Cardiac output is a product of a
stroke volume (SV) and the heart rate (HR). Viscosity of blood and the radius of blood vessels may
explicitly and implicitly depend on the ambient temperature. That may result in the overall
dependence of blood pressure on temperature. We want to investigate this assumption.
The total differential of a pressure is given by the following formula:

8-L-Q. 85-L-Q .
T nRS

As one can see that a decrease in viscosity or an increase in blood vessels™ radius leads to the

reduction of a blood pressure. Our goal is to determine the explicit dependence of a blood pressure

on temperature. In order to find this dependence we have to take into account the temperature

dependence of blood’s viscosity 7} = T}{T ) and the temperature dependence of the elasticity of

blood vessels E' = E'(T") since the last one affects the radius of blood vessel R.

dp =

Olar O.I.
PLENOPTIC TECHNOLOGIES IN MEDICAL IMAGES VISUALIZING
Department of Biological Physics and Medical Informatics
Higher state educational establishment of Ukraine
«Bukovinian State Medical University»

Scientific research in the area of images visualization predicts a new generation of medical
equipment, efficientas tomography, but much safer.

In optics, the term "plenoptic" describes light waves that propagate in all directions in given
space. For these beams fixation the light field camera (plenoptic camera) is used.

Plenotpic camera in the simplest form is a two-dimensional array of slit-holes, lenses or
prisms, in other words it is thediffraction grating through which rays of light fall on a film or
matrix. As a result, there is an opportunity to calculate the coordinates of objects in space.

Plenoptic technology, often called4D, allows getting of a frame using a single-lens
camera.Instead of the usual two-dimensional image, light field camera fix a four-dimensional light
field.

Two measurements provide a grid of microlenses located in front of the CCD matrix, and
two more - a grid of pixels in the focus of each microlensing, which shows the objective lens input
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hole. The trajectory of the light beam is given by the value of a pair of coordinates in each of these
planes, and the plenoptic camera captures its intensity.

To shift the focus in the frame. for example, from a distant to near plan. 1t is necessary to
trace geometrically the motion of the rays at a distance from the actual position of the sensor along
the lens and calculate what image there will appear, At the same time, the distance to the objects is
also determined by the processing of the plenoptic data. Therefore. the software will make any part
ol the [rame as sharp as possible. It is possible to compile a sharp leld-wide frame {rom parts of
several representations of a plenoptic image

Today one try to use the above technologies in the following medical areas:

1. Surgery. FEndoscopic images that can cover the depth and contour of anatomical
structures during surgical operations are crucial for risk assessment and the choice of treatment
methods. The study of 3D endoscopic techniques allowed to improve the high resolution and
sensitivity of medical imaging by using structured illumination. However, this requires another light
probe equipped with another laparoscope. An alternative approach was the use of plenoptic camera,
which allows to get an image of the desired object from ditferent points of view.

2. Ophthalmology. In ophthalmology for diagnostic information it 18 extremely
important to have three-dimensional images of the eye. Today 3D visualization is realized by
combining a sequence of 2D images obtained using optical coherent tomography and ultrasound
imaging. However, iris is a dynamic tissue, its shape and configuration is changed when the eye
moves and 1t can allect the resulls of a three-dimensional imaging. That 18 why ol clinical
significance is this fast, non-invasive and easy in use method.

3. Plenotropic microscopes become an inexpensive and qualitative alternative to
synchrotrons. Cell tomography usually involves freezing of the sample, what excludes the
possibility of research in dynamics. Today, a prototype of a plenoptic microscope with the use of
soft X-rays has already been obtained and the first successes in the reproduction of three-
dimensional images of biological samples hasappeared. Plenotypic cameras may become an
indispensable tool in microimaging.

So. plenoptic technology provides possibilities of digital re-orientation of the image after
exposure, expanding the depth of field, maintaining a high signal-to-noise ratio and changing the
viewing point of the image.

OcTadiiiuyx /1.1
TEPMOI'PA®IA B MEAHLHWHI
Kagheopa ioroeivnor dizunu ma Meouunoi inghopstamuri
Bunjuii depacasnuii meduunudl 2axi1ao Yapalnu
« ByRoguICHRUIL QCPACACHUL Mew it Yiisepeunient”

Tepmorpadia — MeToJ  JIarHOCTUKM, AKWH  J03BONAE  PeECTPYBATH  TEIIOBE
BHIPOMIHIOBAHHA PI3HHX AUIAHOK TiNia JMIOJAMHHM 3 MOJANBIIMM BH3HAUSHHAM iX TeMIepaTypH.
OCHOBHHMH HANpAMKaMK BUKOPHCTAHHA METOAY TepMOTpadil B MEAUIIHHL ABIAIOTHCS OHKOIOTIA 1
AHTIOMIOTIAL,

B oHKoNOrT METO BUKOPUCTOBYIOTh /1A PAHHLOTC BUABMEHHS 3NMOAKICHHX HOBOYTBOPEHD
LA UHPOGLIAK THHMHAX OIsaX 11 Au(epeHialibHOT 11aIHOCTHKH 10y XJIHH.,

B aurionorii tepmorpadis mnae BUCOKOSKICHY 1H(HOPMALIIQ MPO YPAMKEHHsA BEH | apTepiid,
MiabeTHIHHX aHrionaTifX, 3MIHAX KPOBOHOCHUX CYIHH KOPH TOJOBHOTO MO3KY.

BiMiveHo BHCOKY JIarHOCTHUHY T[IHHICTR METOY TPH TOCTPHX 3amalikHUX Mporiecax
yepeBHO! NOPOKHHHH 1 CYTI00IB, MepCleKTHBHO TaKOXK BHKOPHCTAHHA TepMorpadii B Xipypriubii
KALHINL, FACTPOSHTEPOAOril 1 pEBMATONOCI.

OCHOBHHMH  HampaAMKAMH TepMmorpadiyHOro MeTomy JOCHDKEHHS €. BHBUCHHA
TepMorpadiuHoi KapTHHH PI3HHX [MINAHOK Tina NEOAWHH; TepBUHHUH Biadip XBOPHX.AKi
NOTpeOYIOTEH CMeIiaNIbHUX METOTIB AOCTIIKeHHS; BUARIECHHS JHHAMIKH MaTOJOTIMHHX IpOIEciB,
OpPOrPecyYBAHHS MYyXJHHHOLO POCTY,3arOCTPEHHA 1 PeMICIT XPOHIYHUX 3aXBOPHOBAHL; OLIHKA
iHepBamii | KpoeooOiry B ofmacti AocmkeHHS OIOTKAHUHU, KOHTPONb pE3YJILTATIB KOPEKIIil
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