
http://www.mgavm.ru/


THRESHOLD OF 
SAFETY OF 

INFLUENCE OF 
CONTINUOUS 

ULTRASOUND ON 
ANIMAL 

LEUKOCYTES

MOSCOW STATE 

ACADEMY OF 

VETERINARY MEDICINE 

AND BIOTECHNOLOGY 

ïMVA BY K.I. SKRYABIN

(MOSCOW SAVMB)

HTTP://WWW.MGAVM.RU

http://www.mgavm.ru/


ANNA A. OLESHKEVICH

MOSCOW, RUSSIA. KOMPSOTITA@GMAIL.COM

mailto:kompsotita@gmail.com


MATERIALS AND 
METHODS

×The experimental work was 

carried out at the Department of 

Information Technology, 

Mathematics and Physics of 

Moscow State Academy of 

Veterinary Medicine and 

Biotechnology.

×To study the in-vitro effects of low 

therapeutic intensity ultrasound 

(US) in animal cells, the blood of 

domestic and laboratory animals 

was used.



From dogs, cats, horses of different gender, age and 

breeds, there were formed groups  in accordance with 

age and state of health according to the principle of 

physiological analogues.



No animal was harmed. The 

unused blood from the 

planned clinical and 

hematological studies in 

animal clinics and branches of 

the Academy was sonicated.



MATERIALS AND METHODS

ÅThe sonication technique has been specifically designed 

and tested in samples with the minimum volume. We 

adjusted the US exposure for each blood volume to 

receive the comparable results. Blood samples were 

sonicated under identical conditions (oscillator square, 

cooling fluid, circulative rate). The blood sonication was 

carried out in a temperature-controlled cuvette. Its 

walls were made of US conductive plastic. A coolant, 

distilled water, circulated continuously (so-called "flow-

through cooling").



ÅUS therapy medical devices were: USTð1ð01F, USTð5 and USTð1.02S, 

combined with thermostat U7c

ÅThe US carrier frequency was 0.88MHz or 2.64MHz

ÅTherapeutic intensity (ISATAñ average over space and time intensity) 

applied ranged from 0.01 to 2.0 W/cm2

ÅThe irradiated blood volume from dogs, cats and horses ranged from 5 to 

10 ml

ÅThe exposure time was from 5 sec to 5 min



METHODS OF MICROSCOPY

ÅUS effects on cells (control and after the 

US exposure) were observed under a light 

microscope (immersion, transmitted light 

microscope «LOMO», optical objectiveð

100x/1.25; ocular lensð10x/18).

ÅMorphological, biophysical and 

physiological studies of animal blood cells 

after exposure to ultrasound (US) were 

conducted 



METHODS OF ANALYSIS

The untreated blood of the same animal (intact 

specimens) served as acontrol. Smears were 

made and stained per the DIFF-QUICK technique: 

smears were fixed in absolute methanol 15 sec, 

were heated in dye solutions for 10 seconds, were 

washed with buffered water, were dried and 

were examined. US effects on cells (control and 

after the US exposure) were observed under a 

light microscope (immersion, transmitted light 

microscope «LOMO», optical objective ð

100x/1.25; ocular lens ð10x/18).





PHYSIOLOGICAL 
CHANGES IN 
BLOOD CELLS 

(USING HORSE 
BLOOD SAMPLES 

AS EXAMPLES)



CELL EFFECTS

ÅDestructive, cytolytic, nucleolytic, 

and some other effects were 

discovered. The change in the cell 

cytomorphology up to the completely 

destruction of blood cells and cell 

structures in horsesõ tissues were 

found.



SMEARS OF HORSE BLOOD

0.4 W/CM2, CONTINUOUS ULTRASOUND, 
30 SEC. SEGMENTED NEUTROPHIL (TOP) 

AND THREE LYMPHOCYTES WITH SIGNS OF 
CELL LYSIS AND DESTRUCTION

0.7 W/CM2, 18 SECONDS. CHANGE IN THE 
NUCLEI OF LYMPHOCYTES AND SEGMENTED 
NEUTROPHILS, AGGREGATION OF PLATELETS


