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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim: The aim of the study is to test the developed perfusion 

machine for long-term preservation of the liver, to evaluate 
the perfusion scheme that provides two different (arterial 
and venous) flows, and to evaluate hemodynamic of parallel 
perfusion of the liver together with the kidney.

Material and methods: We have developed a perfusion 
machine to enable simultaneous perfusion of the liver and 
kidney, based on clinically proven constant flow blood pump. 
In the developed device, constant blood flow is converted into 
pulsed blood flow using a device of its own design - a pulsator. 
The device was tested on 6 pigs, whose liver and kidney were 
explanted for preservation. Organs were explanted along with 
the aorta and caudal vena cava on a common vascular pedicle 
and perfused through the aorta and portal vein. With a constant 
flow pump, part of the blood was directed through a heat 
exchanger, an oxygenator, and a pulsator and delivered to the 
organs through the aorta. The other part was sent to the upper 
reservoir, from which the blood gravitationally entered the 
portal vein. The organs were irrigated with warm saline. Blood 
flows were regulated by gas composition, temperature, blood 
flow volume and pressure.

Results: One experiment was put to an end due to technical 
problems. In 5 experiments, during the 6-hour perfusion, all 
physiological parameters remained within the normal range. 
During the conservation process, slight, correctable changes in 
gas exchange parameters affecting pH stability were noted. The 
production of bile and urine was noted.

Conclusion: Results of the experiments with the achievement 
of a stable 6-hour perfusion preservation with confirmed 
physiological activity of the liver and kidney, make it possible 
to consider the design capabilities of the applied device with 
pulsating blood flow. It is possible to assess the original 
perfusion scheme, which provides two different flows, by one 
blood pump. The possibility of increasing the duration of liver 
preservation with further improvement of the perfusion machine 
and methodological support was noted.

Key words. Isolated organs, organ perfusion, machine 
preservation.
Introduction.

The ever-growing demand for donor organs is forcing 
transplant surgeons to look for alternative ways to meet the 
needs of recipients who are in the terminal stages of disease. It is 
known that not all obtained organs are used for transplantation 
due to their unfavorable condition [1]. Efforts are being made 
to improve the quality of rejected organs [2-6]. The key role in 
improving of the quality of transplant organs is assigned to the 
“ex vivo” machine perfusion method. Recently, there has been 

a tendency to bring the conditions of conservation as close to 
physiological norms as possible. This gives a rise to the need to 
create artificial conditions as close as possible to natural ones 
[7-9]. It should also be noted here that effective conditioning 
of a marginal transplant can be achieved by long-term (many 
hours, many days) perfusion. This was made possible by 
constant technological improvement of artificial analogues of 
the heart, lungs, blood vessels, etc. During “ex vivo” machine 
perfusion for the purpose of long-term preservation of the liver, 
a number of technical and methodological issues arise [8,10]. 
Among them, the management of hemodynamic parameters of 
perfusion (the nature of the pulse wave, minute volume of blood 
flow, pressure in the hepatic artery and portal vein) is important. 
Equally important is the monitoring and management of the 
biochemical composition of the perfusate/blood (correction of 
urea, uric acid, creatinine, proteins, glucose, cholic acid, bile 
acids, etc.) [11-13]. As for “ex vivo” preservation, some of the 
listed agents are produced by the liver itself, they enter the blood, 
and a number of metabolic products are subject to elimination.

In modern perfusion machines, non-pulsating roller and 
centrifugal pumps provide blood circulation. However, 
non-pulsatile flow is characterized by a number of known 
disadvantages that affect hemodynamics and homeostasis 
[7,14-16]. On the other hand, for the maximum physiological 
hemodynamics of artificial perfusion during liver preservation, 
the device must provide both venous - non-pulsating, and arterial 
- pulsating blood flow. As a perfusate, most authors use whole 
blood or erythrocyte mass in dilution, hypo-, subnormal- or 
normothermic temperature. The biochemical composition of the 
perfusate is corrected by incorporating various filters, dialyzers, 
artificial kidney analogues in the perfusion scheme [17]. All 
this complicates the perfusion scheme, apparatus control, 
and increases the cost of the procedure. But yet, the costs are 
justified by the end goal, since to some extent it increases the 
likelihood of using organs rejected for transplantation, taken 
from marginal donors.

The aim of the study is preliminary experimental testing of the 
developed new perfusion apparatus for long-term preservation 
of the liver, evaluation of the perfusion scheme in which two 
different (arterial and venous) flows are provided for the liver 
by one pump, as well as the assessment of the results of parallel 
perfusion of the kidney on a common vascular pedicle with the 
liver.
Materials and Methods.

An apparatus of our own design was used for “ex vivo” 
machine preservation of the abdominal organs. In this device 
the circulation of the perfusate was provided by a centrifugal 
pump (Sarns). After lengthy bench tests, the device was tested 
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in preliminary adjustment experiments on animals.
The apparatus for preservation and static scheme of organ 

perfusion. For the preservation of the hepatic-renal complex, 
we tested a perfusion apparatus of our own design, which is 
assembled on a movable cart and is a portable device with a 
size of 60 x 50 x 50 cm. The main part of the apparatus is a 
centrifugal (or roller) blood pump. It is equipped with an 
electronically controlled pulsator of its own design. The 
pulsator is a device of small dimensions (6 x 8 x 9 cm) and is 
fixed on the arterial tube of the circulation circuit. It converts 
the constant flow of the pump by pinching the arterial tube and 
creates a pulse wave that is as close to natural as possible. The 
device also includes accessories for a pediatric cardiopulmonary 
bypass kit. One of the accessories is a common venous sump 
with a volume of up to 1 liter. It was placed 40-50 cm below the 
liver. The second reservoir up to 500 ml for "splanchnic" blood 
was placed 50-60 cm above the liver on a vertically movable 
holder. The perfusion apparatus also included a heat exchanger, 
venous and arterial filters, an organ reservoir, a portable oxygen 
cylinder, a set of silicone and PVC blood tubes with dosing 
taps and dispensers. The overall control of the apparatus was 
carried out by a digital control unit, which combines the control 
of the operation parameters of the pump, heat exchanger, and 
the flow distribution system within the circulation circuit of the 

apparatus. The arterial tube after the pump was divided into two 
branches. One branch was sent to the upper reservoir, and the 
second branch was sent to the oxygenator. The tube after the 
oxygenator was again bifurcated. One branch was connected to 
the tube leading to the upper reservoir, and the second (arterial) 
branch was directed through a pulsator to the arteries of the 
organs (Figure 1).

Dynamic scheme “ex vivo” of machine organ preservation. 
All accessories of the device were assembled in accordance 
with the scheme shown in figure 1 (details indicated in the 
diagram by numbers in the text are given in parentheses). A 
distinctive detail of this scheme is the usage of only one pump 
(18), but two different flows for the liver are achieved at the 
same time. Namely, arterial pulsating blood flow enters the liver 
(2) from the abdominal aorta (9) through the vascular pedicle (8, 
7), and mixed (venous with a high oxygen content) blood from 
the upper venous reservoir (24) enters the portal vein (6) in a 
gravitational, non-pulsating flow. In addition, the right kidney 
(10) receives oxygenated normothermic blood from the aorta 
(through the vascular pedicle 11) in a pulsating flow. It is shown 
in the diagram, that all hemocirculation tubes are equipped with 
dosing taps (28), which makes it possible to create the required 
blood flow in their lumen and regulate both pressure and 
volumetric blood flow. Thus, a stable blood level is maintained 

Figure 1. Scheme of simultaneous preservation of the liver and right kidney on a common vascular pedicle.
1.Reservoir for organs; 2.Liver; 3. Ligated suprahepatic part of the caudal vena cava; 4. Infrahepatic (cannulated) part of the caudal vena cava; 
5. Cannulated common bile duct; 6. Cannulated portal vein; 7. Hepatic artery; 8. Celiac trunk; 9. Abdominal aorta; 10. Right kidney; 11. Renal 
artery; 12. Renal vein; 13. Cannulated ureter; 14. Tube from the upper tank with mixed blood; 15. Arterial cannula; 16. Pulsator on the arterial 
tube; 17. Lower reservoir with total venous blood; 18. Blool pump; 19. Venous filter; 20. Oxygenator with heat exchanger; 21. T-tube with venous 
blood; 22. Common arterial tube under pressure;23. Venous tube under pressure; 24. Tube with mixed venous blood; 25. Arterial filter; 26.Upper 
venous reservoir; 27. Infusomat with nutritional components; 28. Dosing taps; 29. Sensors of volumetric blood flow; 30. Pressure sensors; 31. 
Temperature sensors.
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in both reservoirs and the required oxygen saturation of the 
venous blood in the upper reservoir (26) is maintained as well. 
On the perfusion scheme, sensors for volumetric blood flow 
(29), pressure (30) and temperature (31) are located in different 
areas.

Figure 2 shows one of the options for assembling the perfusion 
apparatus during the experiment.

Figure 2. General view of the perfusion apparatus during the 
preservation of the hepatic- renal complex.
1. Centrifugal pump control module; 2. Two-channel flowmeter; 3. 
Arterial filter; 4. Oxygenator; 5. Heat exchanger; 6. Lower venous 
reservoir; 7. Reservoir for organs; 8. Blood pressure sensor; 9. 
Pressure sensor in the portal vein; 10. Aortic and venous cannula.

Explantation of organs on a common vascular pedicle: The 
experiments strictly adhered to international requirements for 
the use and euthanasia of animals in biomedical research [18,19]. 
Organs were obtained from 6 pigs of both sexes weighing up 
to 20 kg. As for anesthesia, endotracheal anesthesia (halothane 
0,1 ml/kg, propofol 0,15 ml/kg, ketonal 0,05 ml/kg) with 
artificial lung ventilation was used. After laparotomy, drainage 
tubes were placed in the interintestinal pockets to ensure 
maximum intraoperative blood drainage. The ligaments of the 
liver were isolated and transected. The vessels of the liver and 
right kidney, as well as the common bile duct and ureter were 
mobilized. The suprahepatic and subhepatic parts of the caudal 
vena cava and the portal vein were isolated. Initial pressure was 
measured in the portal vein, caudal vena cava and celiac trunk 
(Monitor Mindray T 5). Volumetric blood flow velocity was 
measured in the same vessels (Transit Time Flowmeter TTFM-
2). The subphrenic part of the abdominal aorta was isolated with 
ligation and cutting off the vessels of the left kidney. The aorta 
was skeletonized in the retroperitoneal space. After a transverse 
transection of the aorta distal to the origin of the renal arteries, 
the blood that had flowed into the abdominal cavity was drained 
into the lower venous reservoir (17) of the perfusion machine 
(Figure 2). The liver with the caudal vena cava was dissected as 
a single block, crossing it after ligation in the suprahepatic part 
(3). The subhepatic part of the vena cava was cut off distally to 
the confluence of the right renal vein, and the portal vein was cut 

off along the length towards the spleen. The aorta was transected 
proximally to the origin of the celiac trunk under the diaphragm. 
All vessels extending from the celiac trunk were ligated and 
cut off, except for the common hepatic artery, which was also 
skeletonized. The right renal artery was preserved distally (11). 
The right ureter (13) was cut off also along the length of the 
organ. The organovascular block, consisting of the liver with the 
caudal vena cava and the right kidney, together with a section of 
the aorta, was removed from the abdominal cavity of the animal 
and transferred to the perfusion reservoir (1). The caudal end 
of the vena cava (4) was cannulated and drained into the lower 
reservoir. The aorta was cannulated (18 Fr) and connected to 
the arterial tube of the apparatus (15). The free end of the portal 
vein was cannulated (20 Fr) and the cannula (14) was connected 
to the upper reservoir. The right renal vein (12), which flows 
into the caudal vena cava, was cut off and the outflow from the 
kidney was carried out into the lower venous reservoir through 
the cannula. Catheters were inserted into the common bile duct 
and ureter (5, 13) and connected to graduated tubes.

Figure 3. Section of the perfusion device with a pulsator.
1. Converter of a laminar blood flow into a pulsating (pulsator); 2. 
Venous filter;3. Pediatric oxygenator; 4. Blood pump; 5. Lower venous 
reservoir; 6. Heat exchanger.

Perfusion technique: In the organ reservoir, the liver and the 
right kidney were placed on a self- designed pneumomattress, 
which served as a shock absorber and imitated diaphragm 
movements at a frequency of 20 strokes/min. In addition, the 
organs were drip-irrigated with normothermic saline in the 
recirculation mode. The perfusion apparatus was preliminarily 
filled with blood drained from the abdominal cavity. 
Recirculation was initiated, the temperature of native blood was 
set at (37-37.5°C), air bubbles were eliminated, and perfusion 
commenced. In the aorta and, accordingly, in the hepatic and 



32

renal arteries, a pulsating blood flow was reproduced by means 
of a pulsator, at a frequency of 70 beats/min (Figure 3). The 
pulsator converted the constant flow of a centrifugal pump into 
a pulse, with a characteristic pressure curve inherent in organ 
arteries. Oxygenated blood passed through the heat exchanger 
and oxygenator into the aorta. In the portal vein, mixed blood 
under the control of the volumetric blood flow velocity and 
pressure was supplied by gravity from the upper reservoir. The 
percentage of mixing of arterial and venous blood was regulated 
by dosing taps (28) on the respective tubes. The upper reservoir 
was filled from the lower reservoir with a blood pump that 
supplied two different streams of blood to it. Venous blood that 
was warmed in a heat exchanger and arterial blood (through tube 
22), which passed through a heat exchanger and an oxygenator 
were mixed in the upper reservoir (through tube 23). Venous 
blood from the liver and right kidney was drained into the lower 
reservoir and after the blood pump it flew through the venous 
filter, and then was distributed into the two aforementioned 
streams (22, 23). Figure 4 shows the reservoir for organs at the 
time of preservation of the hepatic-renal complex on a common 
vascular pedicle.

Figure 4. Location of cannulas and probes in the organ reservoir. 
1. arterial filter; 2. venous reservoir (lower); 3. pressure sensor on the 
arterial tube; 4. flow meter sensor on the portal vein; 5. catheter in the 
ureter; 6. liver; 7. pressure sensor in the portal vein; 8. aortic cannula; 
9. temperature sensor; 10. cannula in the portal vein; 11. catheter in 
the bile duct; 12. flow meter sensor on the aorta; 13. right kidney.

Results and Discussion.
In order to comparatively assess the obtained results, at the 

beginning of each experiment, the initial indicators of pressure 
and volumetric blood flow in the organ arteries and in the portal, 
vein were measured after laparotomy. To control the quality of 
the preservation, hematological, biochemical, coagulation and 

other indicators of homeostasis were initially determined, which 
were subjects to dynamic monitoring and correction. Many of 
them were recorded at the beginning of the surgical intervention 
and evaluated as baseline indicators. Subsequently, these 
indicators were again controlled every 2 hours of conservation 
(see table 1). Of the 6 experiments in one, thrombosis of the 
oxygenator occurred due to a violation of blood clotting at 
the 3rd hour of perfusion and the experiment was interrupted. 
Therefore, only 5 stable, 6-hour perfusions were evaluated. 
The table shows the average indicators of some of the studied 
parameters that were obtained during experiments.

The table shows that the initial temperature slightly decreased 
by the end of perfusion, but by the 5th hour of perfusion, the blood 
oxygen saturation indicators remained within the physiological 
limits. The pH was maintained by permanent correction of gas 
metabolism. Indicators of hepatic metabolism increased slightly 
only by the end of the 5th hour, while bile formation decreased. 
With stable adequate perfusion of the kidney, urine formation 
was not disturbed.

The indicators, of course, largely depended on the perfusion 
parameters, which were maintained within the initial range, 
noted before organ explantation. Table 2 shows the main 
hemodynamic parameters within a biotechnical system created 
by connecting a perfusion machine to a two-organ complex. The 
beginning of perfusion included a gradual increase of blood flow 
from half of the initial norm to normal values in the period of 
15-30 minutes. From that moment on, the overall performance 
of the blood pump did not lessen until the end of the experiment. 
The redistribution of flows by volume was carried out by dosing 
taps. The main hemodynamic criterion for the sufficiency of 
tissue microcirculation was the blood flow through the portal 
vein. Table 2 shows the average hemodynamic parameters 
maintained in various parts of the bio-technical complex.

The first experiments involving simultaneous preservation of 
the liver and kidney as a complex on a common vascular pedicle, 
using a perfusion device of our own design, showed the validity 
of both the developed preservation method as a whole and 
the encouraging technical capabilities of the perfusion device 
itself. The developed design of the device differs from standard 
perfusion machines, which are described in the literature [20]. 
It allows to provide the required flow of perfusate even during 
a longer preservation, as it is based on the resource capabilities 
of the main, clinically proven pump and a simple pulsator. This 
is confirmed by the fact that the level of pressure in the aorta 
throughout the entire perfusion was maintained as close to the 
initial values as possible. The pulsator controlled both the pulse 
rate and the systolic-diastolic gradient. Arterial flow to the 
organs was reproduced using the main pump and pulsator. The 
venous flow to the liver came gravitationally from the upper 
reservoir (26). Therefore, the required pressure at the entrance 
of the portal vein was set by changing the gradient between 
the organ and the upper reservoir. The perfusion scheme 
tested in the experiments provided two hemodynamically and 
metabolically different blood flows by one pump. The perfusion 
scheme also made it possible to control and maintain various 
oxygen saturations of both arterial blood supplying the hepatic 
artery and venous blood supplying the portal vein. When 
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assessing the method of preservation, which was developed in 
the presented experiments, the significance and the originality 
of the simultaneous preservation of the liver along with one 
of the kidneys, which is combined with the main organ by a 
common vascular pedicle is noteworthy [11,21]. In principle, 
this approach has been tested for the purpose of its application 
in long-term, multi-day perfusions to study the possibility of 
elimination of hepatic metabolites by a native organ instead of a 
complex and expensive hemodialysis system, which is included 
in the perfusion scheme by experimenters. In addition, the 
kidney, constantly monitored and evaluated during perfusion, 
is in itself an adequate graft and can be used for transplantation. 
Thus, the experiments carried out revealed the capabilities of 
the perfusion machine and the developed method of preserving 
the liver for 6 hours. The results obtained allow us to plan 
further studies that will be aimed at increasing the duration of 
liver preservation up to several days, with confirmation of the 
quality of the procedure through subsequent transplantation.
Conclusion.

In a liver and kidney perfusion machine, a roller or centrifuge 
pump can be used along with a pulsator that converts part of 
the constant flow into a pulsating one. The pulsator developed 
by us is structurally simple. It is cheap and easy to manage. In 
accordance with the scheme developed by us, it is sufficient to 
use only one pumping device and two venous (upper and lower) 
reservoirs to achieve two blood flows that are different in terms 
of hemodynamic parameters. The first results of experiments 
on animals, that showcased the achievement of a stable 6-hour 
duration of preservation with confirmed physiological activity 

of the isolated liver and kidney, allow us to consider the 
possibility of increasing the duration of preservation (for many 
hours) by the future improvement of both the perfusion machine 
and methodological support.
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Целью исследования является апробация разработанного 
перфузионного аппарата для длительной консервации 
печени, оценка перфузионной схемы, обеспечивающей 
два различных (артериальный и венозный) потока и 
гемодинамическая оценка параллельной перфузии 
печени вместе с почкой.

Материал и методы. Мы разработали перфузионный 
аппарат для одновременной перфузии печени и почки на 
базе насосов крови постоянного потока. В разработанном 
аппарате постоянный кровоток преобразуется в пульсовой 
устройством собственной конструкции – пульсатором. 
Аппарат апробировали на 6 свиньях. Эксплантированные 
органы извлекали вместе с аортой и каудальной полой 
веной на общей сосудистой ножке и перфузировали через 
аорту и воротную вену. Насосом постоянного потока часть 
крови направляли через теплообменник, оксигенатор, 
пульсатор и подавали органам через аорту. Другую 
часть направляли в верхний резервуар, из которого кровь 
гравитационно поступала в воротную вену. Органы 
орошали теплым физиологическим раствором. Потоки 
крови регулировали по составу газов, температуре, 
объему кровотока и давлению.

Результаты. 1 эксперимент был прерван из-за 
технических проблем. В 5 экспериментах к концу 
6-го часа префузии все физиологические показатели 
оставались в пределах нормы. В процессе презервации 
отмечались незначительные, поддающиеся коррекции 
изменения показателей газообмена, влияющих на pH. 
Отмечалась продукция желчи и мочи.

Заключение. Результаты экспериментов, с достижением 
стабильной, 6-часовой презервации, с подтвержденной 
физиологической активностью печени и почки 
позволяют судить о конструктивных возможностях 
примененного аппарата с пульсирующим кровотоком. 
Отмечена возможность увеличения продолжительности 
презервации печени при дальнейшем усовершенствовании 
перфузионной машины и методологического 
обеспечения.

Ключевые слова: изолированные органы, перфузия 
органов, машинная презервация.
Reziume

Roris muclis Rrus organoebis "EX VIVO" 
manqanuri prezervacia
filiSvili o1, CxaiZe z2, jinWvelaZe d3, 

ZamukaSvili m3, xodeli n2

1Tbilisis saxelmwifo universiteti
2Tbilisis saxelmwifo universiteti, 

morfologiis instituti
3wminda ioane mowyales kerZo klinika
NaSromi Sesrulebulia SoTa rusTavelis 

saqarTvelos erovnuli samecniero fondis 
mxardaWeriT (granti  №  FR-19-7543)
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kvlevis mizania RviZlis grZelvadiani 
prezervacisTvis SemuSavebuli saperfuzio 
aparatis testireba, perfuziis  sqemis  Sefaseba,  
romelic uzrunvelyofs or gansxvavebul 
(arteriul da venur) nakads da RviZlis 
TirkmelTan erTad paraleluri perfuziis 
hemodinamikuri Sefaseba.
masalada meTodebi. SemuSavebul aparatSi 

sisxlis mudmivi nakadi sakuTari konstruqc™iis 
mowyobilobiT -pulsatoriT gardaiqmneba 
mopulsire nakadad. mowyobiloba gamoicada 
6 Rorze. organoebis amoReba xdeboda 
saerTo sisxlZarRvovan fexze aortasTan 
da kaudalur Rru venasTan erTad. Sisxlis 
nawili Tbomcvlelis, oqsigenatoris da 
pulsatoris gavliT miewodeboda organoebs 
aortidan. meore nawili - zeda rezervuarSi 
da gravitaciulad Sedioda karis venaSi. 

sisxlnakadSi regulirdeboda airebis 
Semcveloba, temperatura, wuTmoculoba da 
wneva. Sedegebi. xuT eqsperimentSi, prefuziis me-6 
saaTis bolos, yvela fiziologiuri parametri 
rCeboda normis farglebSi. konservaciis 
msvlelobaSi aRiniSna pH-ze gavlenis mqone airTa 
cvlis parametrebis umniSvnelo, gamosworebadi 
cvlilebebi. gamoiyofoda naRveli da Sardi. 
daskvna. miRweuli stabiluri, 6-saaTiani 
prezervaciis dros RviZlisa da Tirkmlis 
dadasturebuli fiziologiuri aqtivobiT 
SeiZleba vimsjeloT gamoyenebuli mopulsire 
sisxlnakadis upiratesobebze. SesaZlebelia 
RviZlis konservaciis xangrZlivobis gazrda 
saperfuzio aparatis Semdgomi gaumjobesebisa 
da meTodologiuri mxardaWeris pirobebSi. 
sakvanZo sityvebi: izolirebuli organoebi,	

organoebis	 perfuzia, manqanuri prezervacia.
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