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The article represents the results of researches of the effectiveness of blood
conservation impact of the environment (containing the different forms of carbon
dioxide; pCO,, HCO®) when compared to the standard glucose-citrate additive
«Glugitsyr». Estimation criteria of blood conservation effectiveness were
preserveness of erythrocytes and dynamics of concentration of potassium and
sodium in animal blood plasma. It was found that in terms of the combined action
of carbon dioxide, bicarbonate, and low temperatures (2-4 °C), the preservation
effectiveness of erythrocytes is significantly higher than in control. In the test
samples of preserved blood, the sodium-potassium gradient remains stable.
Preserving in bicarbonate and carbonic acid provides better preservation of blood
and prolongs the term of its technological use.
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During the history of blood transfusion development there were offered
many different additives for blood conservation. National science also has
considerable achievements in this field. Though, the considerable drawback of
national blood additives is a short term of qualitative blood conservation. Native
glucose-citrate additives make it possible to store blood during twenty one day.
Though, an experience of blood transfusion stations shows that the optimal term
for qualitative storage of preserved donor blood ranges between seven and ten days
[10]. So, in spite of the fact that the problem of blood conservation is quite an old
one, the development of new, more effective environments for blood storage still

remains actual.



Interesting and at the same time actual, in the problem of development and
introduction into practice of new methods of biological material preservation, is
the use of the state of hypobiosis with temporal decline of vital functions, when
metabolism and functioning of the living systems declines due to the action of
certain hypobiosis factors [2, 5, 9].

It is known that in the preserved blood while storage they take place
different metabolic changes can considerably influence the preserving of formed
elements, including erythrocytes. It is known that the system of electrolyte
transporting through a cellular membrane, especially of sodium and potassium, is
quite sensitive to the factors of storage of the preserved blood in erythrocytes [4,
6]. So, to lengthen viability of erythrocytes of the preserved donor blood it is
important to provide stability of this system. To solve this task we used the state of
artificial CO, hypobiosis. Once its use gave positive result while conservation of
sperm of agricultural animals [7, 8]. The preservation influence of this type of
hypobiosis is explained by the fact that under the action of strong concentrations of
different forms of carbonic acid it takes place the considerable inhibition of
metabolic processes [1, 9].

Research objective. Studying of the influence of strong concentrations of
different forms of carbonic acid (pCO,; HCO*) on stability of concentration
gradient between plasma and blood elements of the preserved donor blood of such
electrolytes, as sodium and potassium (Na, K) and analysis of erythrocyte
conservation.

Materials and research methods. For researches they were taken blood
samples of bullocks aged 10 — 12 months. For investigation they were chosen
healthy animals by the method of analogues. In order to study the action of
different forms of carbonic acid on conservation of formed animal blood elements
they were formed study and control groups of blood samples.

For forming of control groups there were used the blood preserved on the
additive «Glugitsyr». This is a glucose-citrate solution (glucose — 0,029 g/ml;

sodium hydrocitrate — 0,019 g/ml; water for an injection — 250 ml) intended for



preservation of donor blood in correlation of 1 volume of solution to 4 volumes of
blood. Maximal shelf life of preserved blood at a temperature from 2 to 6 C is 21
day [11].

For forming study group of blood samples, in some part of bottles with
Glugitsyr it was added sodium bicarbonate, in a concentration of 40 mmol/l,
whereupon this solution was saturated with CO,. Thus, pH level of carbonic
medium was 7,40. It is necessary to say that pH of Glugitsyr was about 5,0 though
normal pH for bullock blood is 7,35 — 7,45. In our model after adding sodium
bicarbonate the medium was saturated with carbon acid to approach maximum
precise pH to the physiological indices. Blood was taken from jugular vein by
means of special systems and put into bottles of 250 ml with control and study
medium. To study the state of preserved blood during all storage period (30 days),
it was poured into sterile small bottles of 20 ml, and put into a coolroom
(temperature + 4 °C). Thus, they were formed control and study groups — 35 blood
samples in each.

The concentration of potassium and sodium cations was determined on the
atomic-absorption spectrophotometer AAS — 30. The degree of pH in an
investigated blood-preserving solution was measured by ion-meter 11-130. The
amount of erythrocytes was counted up in the chamber of Gorjaev using standard
methodology [3].

Digital data of research results were processed using the methods of
variation statistics with the help of computer programs.

All researches were conducted with the observance of the general principles
of the humane handling with experimental animals, accepted on the First National
Congress on Bioethics (Kyiv, in 2001).

Results of researches. Researches showed that increase of concentration of
potassium cations, both in investigation and control samples was observed during
all period of storage. Though, the analysis of dynamics of these changes
demonstarated their greater stability in the study samples of the preserved animal

donor blood when compared to the control samples where they are considerably



more intensive (Figurel). For example, in the day of blood obtaining the
concentration of potassium cations in plasma of study samples was 3,11 mmol/I,

that actually is at the same level with control ones — 3,12 mmol/I.
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Figure 1. Change of concentration of potassium catiions of the study samples
of the preserved blood of bulls

On the tenth day increase of potassium cation concentration both in study
and in control groups of blood samples was almost the same. Substantial changes
were noticed on the fifteenth day, in particular in the study group the concentration
of potassium cations increased 1,3 times, and in control one — 1,5 times, forming
4,06 mmol/l and 4,82 mmol/l respectively. On the thirtieth day the average content
of potassium cations for study group was 4,61 mmol/l, and for control — 5,63
mmol/l, that 1,4 and 1,8 times more when compared to the initial data. It is
important that the concentration of potassium cations in study samples did not
exceed possible physiological limits (3,05 — 4,74 mmol/l) during all period of
storage if to compare with the control.

Unlike potassium, the change of sodium cation concentration had the
opposite behavior and its amount in plasma declined (Figure 2) gradually. In the
day of obtaining of blood its concentration in plasma of study samples was 120,2

mmol/l, and in control — 123,2 mmol/l. First five days of study group blood storage



were characterized by relative stability of sodium cation concentration which

hadn't changed in study samples by the 15 th day of storage.
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Figure. 2. Change of odium cation concentration in the study samples of the
preserved blood of bulls

On the other hand, in plasma of control sample group of the preserved blood
the decline of content of sodium cations was noticed on the tenth day (113,1
mmol/l) and dynamically continued during all period of researches. On the thirtieth
day the concentration of sodium cations declined just 1,1 times when compared to
the initial data and was 111,0 mmol/l. In a control group the level of sodium
cations declined 1,3 times and was 94,8 mmol/I.
The level of undamaged erythrocytes in study and control samples of the preserved
animal donor blood during the storage period (30 days) showed considerable
changes (Figure 3). On the first day of storage the middle indices in study and
control blood types were the same — 6,3 T/l and 6,4 T/I. During the subsequent
days the amount of erythrocytes was declining, but with different intensity. Thus,
on the tenth day in study and control groups the amount of erythrocytes was 6,1 T/I
(3,2 %) and 5,4 (15,6 %) T/I respectively.
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Figure. 3. Change of erythrocyte amount of the investigated samples of the
preserved blood of bulls.

The minimum amount of erythrocytes, both in study and control groups was
noticed on the thirtieth day. In particular, the amount of erythrocytes in the study
samples of the preserved blood was 5,1 T/l (19,1 % down), and in the control
group — 4,0 T/1 (37,5 % down) when compare to the initial data.

Comparing the results of research of concentration changes of potassium and
sodium cations to the dynamics of changes of erythrocyte amount of the preserved
donor blood, it is obvious a considerable dependence of blood quality on
composition of blood additive used in research. This can prove that the combined
action of sodium bicarbonate and carbon dioxide in blood-preservative medium
resulted in greater functional stability of cellular membranes and stipulated the best

storage of erythrocytes when compared to the control.

Conclusions:
1. Use of blood additive with sodium allows prolonging stability of concentration
of potassium cations as well as sodium bicarbonate and carbon dioxide in plasma
of the preserved blood ranging from three to five days when compared to the

control.



2. Preservation of animal blood with the use of factors of artificial CO, -
hypobiosis during thirty days provides 27,5 % better storage of erythrocytes when

compared to the standard glucose-citrate medium.
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COXPAHHOCTD SPUTPOLIUTOB U JUHAMUKA U3MUHEHUI
KOHIHEHTPALIMUU UOHOB KAJIUA N HATPUS KPOBHU " KUBOTHbBIX
B 3ABUCUMOCTH OT CHOCOBA EE KOHCEPBUPOBAHUSI
A.B. Apnayma

[IpeacTaBieHsl pe3yabTaThl HCCIENOBAHUN MO H3Yy4eHUIO 3(h(PEKTUBHOCTH
JICUCTBHUSL KPOBECOXPAHSIONICH Cpelbl, B COCTaBe€ KOTOPOW pasHbie (POpPMBbI
yronbHO# kucaoThl (pCO,; HCOg3), B cpaBHEHHH CO CTaHIAPTHBIM TIIFOKO30-
HUTpPaTHBIM KoHcepBaHTOM ['miorunup. Kpurtepusimu oueHku 3)QPeKTUBHOCTH
F€MOKOHCEPBAHTOB ObUIAa COXPAHHOCTh JPUTPOLMTOB, a TaKXKe JUHAMUKA
KOHIICHTPAallUM HWOHOB KaJldsl W HAaTpHs IUIa3Mbl KOHCEPBHUPOBAHHOW KPOBHU
KUBOTHBIX. YCTaHOBJIEHO, 4YTO B YCJIOBHUSAX KOMOMHUPOBAHHOTO JEHUCTBUS
VTJIEKUCIIOTO Tra3a, OMKapOOHATOB M HU3KHUX TeMIEpaTyp (2-40 C), COXpaHHOCTb
SPUTPOLIUTOB 3HAYUTEIHLHO BBIIIE, Y€M B KOHTpoJie. B ombITHRIX 00pa3znax
KOHCEPBUPOBAHHON KPOBU COXPAHSETCS CTAaOWIBHOCTh HATPUH-KaIHUEBOTO

rpanguenTa. KoncepsupoBanue OnkapOOHaT-yTIAEKUCIOTHON cpeioi o0ecrneunBaeT



JAY4IIy0  COXPAaHHOCTh  JIOHOPCKOW KpPOBM U  MPOMJIEBAaET CpPOK €€
TEXHOJOTUYECKOTO UCTIOIb30BAHMUS.
Knwuesvie cnosa:. 2unobuos, Koucepsuposamue, Kpo8b, COXPAHHOCHb

IPUMPOYUMOE, UOHBL, HAMPULL, KAULL, V2IeKUCTbLU 2A3, Hampus bukapooHam.

35EPEXEHICTH EPUTPOLIUTIB TA TMHAMIKA 3MIH
KOHIIEHTPAIII IOHIB KAJITIO I HATPIIO KPOBI TBAPUH
3AJIEJKHO BIJI CIIOCOBY il KOHCEPBYBAHHSI

O.B. Apnayma, kanouoam eemepunapHux HayK

BucsitneHno pe3ynbTaTd AOCHIIHOI POOOTH II0JI0 BUBUYEHHS €(DEKTUBHOCTI
KpoB030epiraryoi /il cepeoBuIla, iK€ MICTUTh Pi3HI POPMH BYTUIHLHOT KUCIOTH
(pCO,; HCOg3), NOpiBHAHO i3 CTaHAAPTHHM TJIIOKO30-IUTPATHUM KOHCEPBAHTOM
['mioritup.  Kputepisimu  omiHKM  €(EKTUBHOCTI TE€MOKOHCEpPBAHTIB  Oyna
30€pEeXKEHICTh EPUTPOIMTIB 1 JAMHAMIKA KOHIIEHTpAIlli 10HIB KaJlil0 Ta HATpiio
MJa3MHd KOHCEPBOBAHOI KpOB1 TBapwH. BCcTaHOBIEHO, 110 32 YMOB KOMOIHOBaHOT
Jii BYIJIEKHCIOro Ta3y, OikapOOHATIB 1 HHU3BKUX TEMIEpATyp (2-4o C)
30€pekKEHICTh EPUTPOLIUTIB 3HAYHO BUIIA, HDK Y KOHTPOJI. Y JOCHITHUX 3pa3Kax
KOHCEPBOBAHO1 KpOBI 30€pIra€TbCsi CTAOUIBHICTh HATPIM-KATIEBOrO TPAJIEHTY.
KoncepByBaHHs 0ikapOOHAT-BYTJIEKUCIOTHUM CEPEAOBUINEM 3a0e3nedye Kpairy
30€peKEHICTh JOHOPCHKOI KpPOB1I 1 TOAOBXKYE TEPMIH 1i TEXHOJOTTIYHOTO
BUKOPHUCTAHHS.

Knwuosi cnosa. 2ino6io3, koncepsayis, Kpos, epumpoyumu, ioHu, Hampit,

Kani, 8yeneKuciull eas, Hampiwo oikapoonam.



