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EFFICIENCY OF INTRAVASCULAR LASER BLOOD IRRADIATION
INFLAMMATORY SURGICAL PATHOLOGY

E-mail: fvmpoltava@ukr.net

The laboratory studies results of intravasculagdddood irradiation (ILBI) influence on the bodiesbulls, subjected
to jugular veins resection and castration, and owitls papillomatous dermatitis in the area of firgare presented. After ILBI
application similar changes in blood serum of ekpental animals were established for different phtbical processes. The
tendency of ASAT, AP activity and C-reactive prataimount reducing to the norm was revealed, indjceath of non-specific
immunological reactivity: serum BSBA and BSLA and aps@hagocytic activity of blood neutrophils wasetetined. In the
experimental group bulls, one or two days earlier wound healing and the absence of tissue edesnadithe affected areas
were observed.
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The study is a fragment of the research projecttti®genesis study and development of pathogenetiod®for the
inflammatory processes treatment in surgical dissas animals” (state registration number 11117UDB%, 2017-2027) and is
part of the scientific subject “Application of lowtensity laser irradiation for treatment and cocten of inflammatory processes
in productive animals” (state registration number8U005191).

Since the 1960s, physiotherapeutic methods of inenmanrection and laser therapy, in particular
[5], have started to be implemented into the clihjaractice of veterinary medicine. It contributeghe
increased body resistance, accelerates recovemgniofials and eliminates or reduces the need for
antibiotics. To date, there are only a few pubias on the study of the ILBI effect on the surgica
pathology course in animals of different specief$erAapplication of this method in pigs, a reduetio
the damaged tissue swelling and an enhancemem process of purulent necrotic masses sloughisg wa
observed due to an increase in the amount of tigisiseninogen activator and fibrinolytic activityubng
the literary search, we found individual reportstia positive ILBI effect in the treatment of catthith
inflammatory pathology, as well as horses [9, 1] dogs [6]. This suggests that the above methiod fo
treating animals with inflammatory pathology hasteoorly studied. Therefore, development of method
for treating animals with inflammatory pathologgking into account the in-depth pathogenesis stisdy,
of the significant scientific and practical importe.

The purpose of paper was to substantiate clinically and expentally the feasibility of using
ILBI for treating animals with different inflammatpsurgical pathologies.

Materials and methods.Clinical studies were carried out on the catttecktof red and black-
and-white Ukrainian dairy breeds in the conditiarishree dairy farms in the Poltava region: TOV
“Dukla” of the Commercial Dairy Farm (CDF) in thdlage of. lvashky, the Poltava region; “Astarta-
Kyiv” Agro-industrial holding, VP “Gogolevo”, CDF blL1, the village of Gogolevo, Shishaky District,
and the “Trostianets” KS of the Poltava Districtidg 2011-2016. Laboratory studies were carried out
on the basis of accredited laboratories of therirey and biological profile of Poltava and the
educational and scientific laboratory at the Suygmrd Obstetrics Department of PSAA. The studies
included two stages.

Experiment 1: The ILBI effect on healing experimental wounds szl by the jugular vein
resection (first stage) and castration (seconce¥tags studied under laboratory conditions in teddulls
weighing 180 + 20 kg. They were divided into twagps by the analogy principle: the control and the
experimental groups with six animals in each ormgnfals were subjected to the local treatment: glsin
application of Chemi Spray (INVESA, Spain, Barcelpto the wounds.

Six animals of the experimental group in the postafive period were additionally subjected to
ILBI five times with a 22-24 hour interval. The @tiion of one session was 15 minutes. For this @mapo
the “Matrix-VLOK” apparatus with KL-VLOK radiatiomead with a wavelength of 0.63 pm was applied.
The power at the end of the fiber waveguide wag2105mW.

The animals were subjected to the constant climioaérvation and a regular examination of tissues
at the wound sites, paying attention to pain irpatibn, hiatus, bleeding, swelling and the presaice
exudation.
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Phagocytic activity of neutrophils (FA) and phagiicyndex (FI) in the animals’ blood were first
determined after operations before irradiation,d@eond and the third times - at intervals of lysday
the described method [1]. As a test culture, ahfyesulturedStaphylococcus aureustrain 219-P, was
used. Blood samples were taken from the jugular &ed stabilized with heparin [4].

Blood serum bactericidal activity (BSBA) was detered according to the described method [2],
blood serum lysozyme activity (BSLA) - in the madéftion of IECVM [8]. As test cultures, Escherichia
coli (strain O-139) and Micrococcus lysodeikticesrgin 2655) were used respectively. Content of C-
reactive protein was determined by means of tle l&ist using the sets produced by TOV NVL “Granum”
company, Kharkiv.

The BA 88 biochemical analyzer, Mindray (China) svegplied for biochemical blood serum test.
The ASAT (alanine aminotransferase), ALAT (aspartaminotransferase) activity (Reitman-Frankel's
method), AP (alkaline phosphatase, by diethanohariDEA)-buffer method), total calcium content (by
photometric method) and total protein (by biuretatéon) were determined applying the sets prodbged
TOV NVP “Filicit-Diagnostika”, Dnipro.

Experiment 2: involved 850 cattle animals of CDF (dairy farm).hothe village of Gogolevo,
Shyshaky District and 199 cattle animals of CDRshky village, the Poltava region. Clinical studiese
performed to detect purulent lesions in the diptat of the limbs according to the generally aceept
method [3]. Taking into account the signs, the plathies were classified as superficial purulent
pododermatitis, laminitis, purulent wounds, purtlarthritis of the finger joints, punctures of theles,
finger papillomatous dermatitis, erosion of the |hedcer of the sole. The forms of movements were
estimated daily, and signs of purulent-necroticcpeses in the area of fingers in cows were revealed
simultaneously the indices of trias, scar reductito. were controlled.

The movements evaluation in cows was carried o solid, even surface of the ground without
obstacles. Particular attention was paid to théipasof the back while standing and motion accogdio
the method described [7]. In the walking evaluatibmwas considered the norm (1 point) if the coasw
standing and going with a flat back and was maldaoe long steps. Weak lameness (2 points) was
established when the animal was standing withdtkflat, while at walking it was hogged. Walkingsv
slightly disturbed. Moderate lameness (3 pointd)e- cow was standing and walking with pronounced
hogged back and making short steps. The 4 poimisriass meant that the cow’s back was always clearly
hogged, the steps were cautious, especially bagiog the affected limb. In acute lameness (5 ppitite
cows had a clearly pronounced hogged back, theanims moving reluctantly and tried not to step on
the affected limb.

To detect superficial purulent pododermatitis invep every three days after changing the
dressings, attention was paid to reddening, inflatony edema, local temperature, the presence ofgbai
percussion and palpation of the affected area,tlamdhature of the purulent exudate, dischargindewnhi
hooves debridement.

In each farm, one control group and one experinhgntaip (n = 5) were formed on the analogues
principle of clinically healthy animals and thosghnpurulent inflammation in the fingers area. Thesre
treated by the method described above [10]. Tdidp ¢ach animal was fixed in a standing positiot a
the diseased limb was fixed to the side housintp@iox-stall. The distal parts of the limbs weresked
with warm water and the dirt and purulence wereawsd from the hooves with a hoof knife. A thorough
surgical treatment of purulent lesions was perfaltaed a gauze dressing medicated with a 5% solution
of copper sulfate was applied. Dressing and ofitiug application were repeated five times with r@e¢h
days interval.

An animal had its head fixed in order to have faeeess to the jugular vein. Its hair was shaved
and its skin was disinfected. The jugular vein wgected with a single-use needle, which was cotatkec
with a single-use waveguide with the KL-VLOK headyitting infrared light with the wavelength of 0.63
um and the power of 2.0 mW. This procedure was ttepidave times for 15 minutes with one-hour intdrva
The “Matrix-VLOK” apparatus (fig. 1) was used forddiation. In the control group, the local treatitne
only was used.

Blood and serum samples were taken and examined tprireatment on the 1st, 5th, and 15th
days of treatment using the same techniques asgernent 1.
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Digital material was processed by the
variation statistics methods with a personal
computer using the MS Excel software and the
tables by R.B. Strelkov (1966). The
probability of differences between the indices
was assessed according to Student's criterion.
The difference between the two values was
considered probable for p <0.05; p <0.01;
p <0.001.

Results of the study and their
discussion.In bulls of the both groups, at the
end of the first day after the suturing around
the wounds formed during the jugular vein

Fig.1. Treatinga cow with ILBI. resection, a pronounced tissue swelling at the
distance of 0.6 + 0.05 cm from their edges, thastp consistency, skin reddening were observedalue
active hyperemia and pain.

Indices of the tissues state around the bulls’ wisware presented in table 1. It is evident thatssig
of inflammation in the jugular vein area in animafghe control group were found within the periquito
4 + 0,1 and those in the experimental group - up+d.1 (p <0.01) days .

Table 1
Indices of the tissues state in experimental woundseas in bulls after the ILBI application
(M+m) (n=6)
Indices | Control group ‘ Experimental group
Jugular veins resection
Recovered, % 100.0% 100.0%
Subsidence of tissue edema around
the wounds edges, days 4.0£0.1 3.0+£0.1**
Wound edges adhesion, days 8.0+0.1 7.0£0.1**
Castration

Recovered, % 66.6% 100%
Subsidence of tissue edema around
the wounds edges, days 9.0+0.2 7.0£0.1%**

Note: ** p<0.01; *** p<0.001 compared to the control group animals.

With edema reducing, there was a decrease in sipes manifestations of inflammatory tissue
reaction: pasty consistency, pain, increased kecaperature and hyperemia.

Two days after, in animals of the both groups, alsamount of clear fluid discharge from the
wound was observed, the fluid being slightly yelilglwin color. As a result of its drying, yellowish
brown skin pells were formed on the skin surface.

On the fourth day, in one control group, a smalbant of inflammatory exudate was detected
through the sites of tissue punctures during tlessing application. It dried up on the skin arothmel
thread and formed a pell of yellow color. In theoesmental group, at the place of the thread entxy
the soft tissue, exudation was not recorded.

In the control group animals, up to 8 + 0.1 daysaaow scar of the granulation tissue was formed
on the wound'’s surface. In the experimental groumals, the above reaction was detected one dagrear
and the sutures threads were removed much easier.

After castration, in the bulls, fluctuations of tiias indices were observed within the normal eang
for 14 days. On the first day, the clinical coratitiof the both groups animals was similar: sligifirgssion,
acampsia, appetite preserved. The skin of thewsorotas bright pink, shiny and tense (hydropholainyl
the wall was of pasty consistency, thickened. Thamds’ edges were drawn to its middle. The sizbef
perifocal inflammatory edema around the incisiors WaD = 0.03 cm. The wounds, pain and the local
temperature increase were clearly pronounced.

On the second day, in the both groups animaldatiger sizes of the scrotum were observed than
before the castration. The skin was bright pinkngland tense. The edges of the wound are gludd wit
fibrin. In the experimental group animals treateithviLBI, less severe pain was observed compared to
that of the control group. The wound was gapindraut bleeding. One control animal in the postopezat
period was recorded to have a significant diffudenea around the surgical wound, and on the thiyd da
a viscous exudate discharge was observed with itigsuof whitepurulence.
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On the third day, in experimental group animal$) p& palpation was less pronounced than in the
control group. In the both groups animals, swelloigissues and wound gaping without bleeding and
exudation were expressed.

Starting from the fourth day, in the experimentadup animals, pain at palpation disappeared,
wound gaping became less pronounced due to theeddissue edema. Bleeding and leakage from the
wounds were absent. On the fifth day, no pain reastas detected. The control group animals welte st
having tissue edema.

On the sixth and seventh day, in the both groujmals, appetite was normal. The volume of
scrotum was reduced, the skin has a pink cologhbpink around the wounds with a certain tensidre
scrotum wounds were reduced in size and coverddaritsts. In the experimental group animals, on the
7 £0.1 day (p <0,001), the scrotum reduced inmauthe skin was not tense at palpation, pink aighb
pink around the wound, slightly tense. The scrotumands reduced in size and were covered with crusts
In the control group, similar indices were recordadhe 9.0 = 0.2 day.

Results of the bulls’ blood biochemical studies@resented in tables 2 and 3.

Table 2
Results of biochemical studies on blood serum sangd of bulls,
subjected to the veins resection, before and afténe ILBI application, M+ m, n =6
Animals
. before ILBI application after ILBI application
Indices the 1st day the 14th day
Control Experimental |  Control Experimental Control Experimental
group group group group group group

ASAT, ull 42.4+1.3 41.7+1.4 72.7£3.9 83.3 +2.0* 830+11.6 68.7 £3.4*
ALAT, u/l 26.2+1.1 25.7£1.0 36.7£3.4 39.7 £6.7 35.0+£2.9 3H2
AP, u/l 108.6+2.4 110.6+1.3 285.5+3.8 255.0 £12.3* 227.3810, 148.3 £13.6**
Total protein, g/l 76.2+1.1 77.5+1.9 76.0£0.8 70.3+0.4%* 67.720.4 G619
Cholesterol, mmol/l 2.410.2 2.610.4 1.63 +0.01 1.3 +0.1% 1.1+0.02 04yl

Note: *p<0.05; ** p<0.01; *** p<0.001 compared to the control group animals.

As it can be seen in table 2, the studied indi@ek dertain fluctuations in the experimental and
control groups animals, but not in the reliableitémin blood serum of bulls having an experimetissue
injury in the neck area, the increased activitASAT, AP, and reduced cholesterol were detectebulis
subjected to ILBI, on the next day, there was bdjidp <0.05) the highest index of ASAT activity3(8 *
2.0 u/l), compared to that of the control group.972 3.9 u/l) and on the 14th day it was relialdweér -
68.7 + 3.4 u/l (p <0.05).

Table 3
Results of biochemical studies on the blood seruni castrated bulls after the ILBI application,
Mtm,n=6
Animals
Indices the 1st day the 14th day
Control group Experimental group Control groug Expemtal group
ASAT, ull 83+4.6 68.7 +3.4* 75.3+2.1 62.3 £3.4*
ALAT, u/l 35.0£2.9 35.7 £t4.2 33.312.9 45.3 £4.3*
AP, u/l 227.3t16.8 148.3 £13.6** 219.7£7.5 195 #M.5
Total protein, g/l 77.7+0.4 76.0+2.9 74.315.9 7R3k
Cholesterol, mmol/l 1.240.02 0.95 +0.2 1.47+0.3 4021 *

Note: *p<0.05; ** p<0.01 compared to the control group animals.

There was a tendency to a reliable (p <0.05 - Gdetjease in the AP activity in the treated bulls
after the first day up to 255.0 + 12.3 u/l and iafitee 14th day up to 148.3 = 13.6 u/l . In the coingroup,
the data were 285.5 + 3.8 u/l and 227.3 + 10.8agfectively. In addition, after the first day mdatment,
in the animal blood serum, the amount of total girotlecreased up to 70.3 + 0.4 g/l and the chataste
content — up to 1.3 + 0.1 mmol/l. In the contradgp of animals, these indices were 76.0 + 0.8rgil 863
+ 0.01 mmol/l respectively.

Based on the data of table 3, we can concludedrthiag blood serum of experimental bulls on the
first and the 14th days, the ASAT and AP activigsweliably (p <0.05-0.01) less, but only on théhday
ALAT activity was greater and the cholesterol lewels lower, compared to those in the control arsmal

The results of the neutrophils phagocytic actisttydy in the blood of bulls are presented in tdble
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The data in table 4 indicate that after the finstl ahe second operations, in the blood of the
experimental group bulls, on the 14th day, PhA Bhdl levels were reliably (p <0.05-0.001) elevated
compared to the controls.

Table 4
Indices of the bulls’ blood neutrophils phagocytiactivitybefore and after the operations
and the ILBI application, M+ m, n =6
) ) After veins resection (the 1st operation) Castraftba 2nd operation
Before veins resection
Indices the 1st day the 14th day the 14th day

Contr. Exper.. Contr. Exper.. Contr. Exper.. Contr. Exper..

group group group group group group group group
PhA, % 43.8+0.6| 42.9+0.7| 41.5#1.p 40.4+0|6 38.5+0.5 44.83%T 39.1+0.6 44.8+1.2*%*
PHL, abs. number| 4.8+0.1 4.9+0.3 3.1+0.2 3.510.1 3.0£0/1 3.8+0.2%* .940.2 3.7+0.2%**

Note: ** p<0.01; *** p<0.001 compared to the control group animals.

Cows with papillomatous dermatitis used to proteetdamaged limb from the load, often raised
it, performed shaky movements. On the move, sen@nads in the both groups showed the third, angehr
animals — the fourth degree lameness.

In most animals, in the perioplic ring skin, clgdrmited rounded or oval lesions were observed,
resembling skin areas with the epidermis lost. Twese pink in color without any discharge, veryrfal
to the touch. The surface of the defect was filléth granulation tissue, protruding above the skirface,
forming funguslike formations. Rounded, bulgingnal granulation mass, easily bleeding. Theseriagl
were limited by a light-gray epithelial rim. Thejadent areas of the skin, as a rule, did not urwderg
pathological changes, the regrowth of long hair alaserved in them.

After the ILBI application while treating limb lemis in all the five cows, signs of lameness
disappeared after 9.6 + 0.8 days (p <0.05), thenw@urface was cleaned on the 7.8 + 0.8 day, sifhns
their granulation and epithelization were noticedtee 10.2 + 0.8 day and the complete clinical vecp
—onthe 12.6 + 0.8 day. These figures in four{8g). of the five animals in the control group wege71+
0.8 days, 9.7 £ 0.8, 11.2 + 0.8 and 14.5 + 0.8 dagpectively.

The data obtained show that in the blood serurh@®fiperimental group cows, on the fifth and
fifteenth days, a reliably lower activity of ASATas observed compared to that of the control grobp.
increase of AP activity and cholesterol contents waly recorded on the 15th day.

In the blood serum of the cows, which were subgbttelLBI, the BSBA, BSLA, PhA and Phl
contents were reliably (p <0.05-0.001) increasedhen5th and the 15th days. The index of Phl was
elevated one day after thelLBI application.

Attention should be drawn to the dynamics of CRRd&xtive protein) content. Thus, until the
end of treatment on the 15th day, in animals ofekgerimental group it had disappeared, whereas in
animals of the control group (though its reducticas recorded by 3.4 times), it remained at thel lefze
3.6 £1.3 mg/l.

D)o

Thus, in all six bulls, subjected to ILBI after jugr vein resection, the tissues edema disappeared
and the wounds edges adhered on the 3rd and gtitldey, respectively. The same pattern was obderve
in only four of the six animals in the control gmand one day later. In all the experimental groults
after the castration, tissue swelling disappeaftt aeven days, and in four out of the six congraup
animals - nine days later.

In blood serum of bulls, after resection of juguwtams and castration, on the first and the 14th da
after thelLBI application, there was a reliable @ase in the ASAT and AP activity compared to the
control group animals, but it was higher comparetht indices before the operation. On the 14th day
from the beginning of treatment, in blood of theldusubjected to the jugular veins resection and
castration, the PhA and Phl indices were founcketoetiably higher.

In the blood serum of cows with papillomatous dditisaa reliable decrease compared with the
control animals in the ASAT activity was also ohssl after 5 and 15 days after the ILBI applicatiamg
only after 15 days - in the activity of AP. In tleeanimals, after 5 and 15 days, the reliable irsgrea
BSBA and BSLA was found in the blood serum, anditiceease of PhA and Phl in the blood.

Consequently, after the ILBI application, in budisd cows with different pathological processes,
there was a similar reaction: the tendency to deeehsed activity of ASAT, AP, and the C-reactireqin
content to the norm, and to the increase of nonisp@nmune reactivity indices: BSBA and BSLA ing
blood serum and opsono- phagocytic activity of blaeutrophils.
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This indicates positive effects of the ILBI on thedy of cattle and the necessity of further stugyin
the ILBI effect on the physiological and immunologji parameters and animal productivity in the norm
and in pathology.

Prospects of further research lie in the fact ttreg above data prove the necessity of further stgdye effect of ILBI
on physiological parameters and animal productiuitynormal and pathological processes of diffeneature.
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E®EKTUBHICTDb BHYTPICYJUHHOI'O
JIASEPHOI'O OITPOMIHEHHSA KPOBI Y BEJIUKOJ
POT'ATOI XYJ1OBH I3 3ATIAJIBHOIO
XIPYPTTUHOIO TATOJIOT'IEIO
Kyaunnu C.M., By6auk O.A., IOpuenxo L1,
ITanacoBa T.I'., Omennuenko I'.O., KpaBuenko C.O.,
Jlokec-Kpynka T.IL

3 2007mn0 2016pp mpoBoaMIIHCS KITiHIUHI JOCTIPKSHHS
Ha IIOTOJTiB'T BEJIUKOT poraToi XyZA00u 4epBOHOI i 4OpHO-PsI6Oi
YKpaiHCBKHX MOJIOUHHMX IIOpifi B yMOBaX TPbOX MOJIOYHO-
toBapuux ¢pepm [lonraBcekoi obmacti: TOB «/lykna» MTD
«[Bamxkm» IlonraBcekoro paioHy, ArpornpoMXOJAiHT
«Acrapra-Kuie», BIT «Toronese » MT® Nel (c. ['orosnese)
Mumamnekoro paitony, i KC« Tpocrsrens ». JlaboparopHi
JIocHijpkeHHs Oyny BHKOHaHI Ha 06a3l aKpeIuTOBAaHMX
naboparopiit BETEPUHAPHO-010JI0TYHOTO npodinto
m.IlontaBu Ta HaBUanbHO-HayKoBOi sabopatopii Kadempu
xipyprii Ta akymepcra [lonraBcekoi nep:kaBHOi arpapHOi
akazemii. Kpim toro, Ha 06a3i kadempu Xipyprii Ta
akymepcrsa [IJJAA mpoBeneHo 11Ba JIOCIiA, CHPSIMOBAHUX
Ha  BcraHoBieHHd BBy BJIOK  Ha  3aroenHs
eKcriepuMeHTanbHuX paH. Kiiniuno Oymo obcrexxeno 1049
KOpIB i 6 roTiB MPOONEPOBAHOTO MOJIOHSAKA BEINKOI pOraTol
Xxynobu. 3a pesynbTaTamM JOCHTIPKEHb OOIPYHTOBaHO
JIOLIJIBHICTh 3aCTOCYBaHHS BHYTPIITHBOCYAWHHOTO
JIa3epHOT0 ONPOMIHEHHs KPOBi 3a pi3HUX (GopM XipypridHoi
marojiorii 'y Benukoi poratoi XymZoOH, BCTaHOBJICHO
e(eKTUBHICTh OMPOMIHEHHs KPOBi MO JHHAMIII KIIHIYHUX
MOKA3HHWKIB, a TAaKOX OIOXIMIYHMX 1 IMyHOJOTIYHHX
MOKa3HHKIB KPOBi (CHPOBATKH).

Buknaznene Buie nepeKoHINBO JOBOIUTE HEOOXITHICTh
NIPOBEACHHS  MOJAIBIINX  IOMIMOJCHUX  IOCIIKCHB,
CIPSIMOBAaHMX HA BH3HAUEHHS JOLIIBHOCTI BHUKOPUCTAHHS
iHTPaBaCKyJSIPHOTO JIa3ePHOTO ONPOMIHEHHS KpPOBi IpH
JKyBaHHI TBapHH i3 3aMaJbHOIO ATOJIOTIEI0.

KnrouoBi cioBa:  BHYTPIIIHBOCYAMHHE  JIa3epHE
OIIPOMIHEHHS KPOBI, 3alaJIbHi IIPOIECH, OMYIKH, KOPOBH.

Crarrs Hagiinuia 28.09.18.

IOOEKTUBHOCTDb BHYTPUCOCYAUCTOI'O
JIABEPHOI'O OBJIYYEHMUS KPOBH Y KPYITHOT'O
POI'ATOI'O CKOTA C BOCIAJIUTEJIBHOM
XUPYPIT'UMYECKOM MATOJIOTMEMR
Kymuana C.M., Byoiuk O.A., FOpuenko U.HU.,
IManacoBa T.I'., Omenbuenko I'.O., KpaBuenko C.A.,
Jlokec-Kpynka T.IL

C 2007 mo 2016 rr nOPOBOAMINCH KIMHUYECKHE
HCCIIEZIOBAHNMS Ha MOTOJIOBBE KPYITHOTO POraToro CKOTa KPacHOM
1 4YEPHO-NIECTPOI YKPaAUHCKON MOJIOYHOM MOPOJL B YCIIOBUSIX TPEX
MonoyHO-ToBapHbIX (epM Ilontasckoit o6nactu OO0 «/lykma»
MTO® «ABamku» IlonTaBckoro paiioHa, ArponpoOMXOJIUHT
«Acrapra-Kues», OIl «oroneBo», MT® Nel (c. T'oroneo)
MIymankoro pationa, n KC «Tpocrsen». JlaGoparopHsie
HCCIIeIOBaHMsl ObUIM BBINOJHEHBI Ha 0a3e aKKpeIUTOBAHHBIX
nabopaTopuii  BETEPHHAPHO-OMOJIOTMYECKOro  mpoduist  T.
ITonTaBbl ¥ y4eOHO-HaY4YHOM JTabopaTopuy Kadenpbl XUpypruu u
akywepcrsa [lonTaBckoi rocy1apcTBEHHOM arpapHOi aKkaileMUH.
Kpome toro, Ha 6a3e kadenpsl xupypruu u akyiiepcrsa [ITAA
MIPOBOAWIIA []Ba ONbITA, HANPABICHHBIX HA YCTAaHOBJICHHE
BuusiHus BJIOK Ha 3akuBieHUE SKCHEPUMEHTAIBHBIX paH.
Knmuamueckn Obmio  obcnenoBano 1049 kopor u 6 ronos
TIPOOIIEPUPOBAHHOTO MOJIOAHSKA KPYITHOTO poraroro ckora. [lo
pe3yabTaTaM HcClieloBaHMII 00OCHOBaHA I1€1€COO00Pa3HOCTD
MPUMEHEHHsI BHYTPHCOCYAHCTOTO JIa3ePHOTO OOIYUEeHHs KPOBU
HPH Pa3IMYHBIX GOPMAX XUPYPTUYECKOil TATOIOTHH Y KPYITHOTO
poraroro CcKkoTa, ycTaHOBieHHas 3()(GEKTHBHOCTb OOIyYCHHs
KpPOBM T0 JAWHAMUKE KIMHUYECKHX IIOKas3aTened, a Takke
OMOXMMHYECKHX W HMMMYHOJIOTHYECKHX IIOKa3aTelned KpoBU
(coiBOpoTKH). M35I0)KEHHOE BBIlIE YOCAWTEIBHO [OKa3bIBAaCT

HEOOXOAUMOCTE ~ HPOBEIEHMS  JAIBHEHIINX  YIITyOJIEHHBIX
HCCIIeIOBaHUH, HAIPaBJICHHBIX Ha olpezeieHue
1e1€CO00Pa3HOCTH HCIIONTb30BaHUS HHTPABaCKyJIIPHOTO

JIa3epHOTO OONy4YeHUs] KPOBH TIIPU JICYCHUH HKUBOTHBIX C

BOCIIJIMTEIILHON TTATOJIOTHEH.
KiroueBble  cioBa: BHYTPHCOCYIMCTOE  JIa3epHOE
00ITy4eHre KPOBH, BOCIIATUTEIIBHBIC MPOIIECCHI, OBIYKH, KOPOBHI.
Penensent [Tunmmmnenko C.B.
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