
Vol. 12, № 2, 2021 ISSN 2663-967X | 67Український часопис ветеринарних наук

STERILITY MONITORING OF CANINE PACKED 
RED BLOOD CELLS 

O. V. YEHOROV, PhD student, Department of Surgery and Pathophysiology 
named aŌer Academician I. O. Povazhenko 

hƩps://orcid.org/0000-0002-6095-2244
M. O. MALYUK, Doctor of Veterinary Sciences, Professor, Department 

of Surgery and Pathophysiology named aŌer Academician I. O. Povazhenko 
hƩps://orcid.org/0000-0003-3019-6035

H. V. KOZLOVSKA, Candidate of Veterinary Sciences, Associate Professor, 
Department of Epizootology, Microbiology and Virology

hƩps://orcid.org/0000-0003-1149-9970
NaƟonal University of Life and Environmental Sciences of Ukraine, 

15 Heroiv Oborony st., Kyiv 03041, Ukraine
E-mail: o.yehorov@it.nubip.edu.ua; nikolai_malyuk@ukr.net; 

kozlovska@nubip.edu.ua

Abstract. A constant risk factor of transfusion is microbial contaminaƟon of whole 
blood and its components. Because using contaminated blood products can lead to 
sepsis and high risks to the health of recipients. Blood can be a good nutrient medium 
for microorganisms, so the risk of bacteria growth in any blood component aŌer it has 
been donated is significant. ViolaƟon in the rules of asepsis during blood donaƟon, 
processing of blood products, damage to blood collecƟon systems or their Ɵghtness, 
etc. can cause microbial contaminaƟon.

We examined 5 samples of preserved canine packed red blood cells. The donor 
animals were 5 clinically healthy dogs. Blood was collected in closed systems with a 
CPDA anƟcoagulant. AŌer following centrifuging, plasma was separated from red 
blood cells in different containers. The remaining packed red blood cells were stored at 
a temperature of +2–6°C for 30 days. 

The bacteria culƟvaƟon method is considered the “gold standard” for assessing 
the presence of microbial contaminaƟon in most blood transfusion centers. The tested 
canine packed red blood cells samples were inoculated into thioglycolate and Sabouraud 
media and incubated in a thermostat at +20–25 °C. The incubaƟon period was 14 days. 
According to the results of the bacteriological examinaƟon of these samples of canine 
packed red blood cells aŌer their storage, a non-sterile sample was no found.

Thereby, the method of blood collecƟon using closed systems with CPDA 
anƟcoagulant is reliable and allows obtaining donor blood and its components without 
loss of sterility during long-term storage.
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Introduction

This work is a continuation of a series 
of our studies on animal transfusion, in 
which we study the effect of blood sam-
pling techniques and type of using sys-
tems on the sterility of animals’ canned 
whole blood and blood components 
during long-term storage under hypother-
mic conditions (Yehorov et al., 2020).

Bacterial contamination of animals’ 
donor blood and blood components al-
ways are high risk and a problem of clin-
ical veterinary transfusion. The probabil-
ity of contamination exists at all stages 
of blood sampling and processing of its 
components. For assessing the quality 
and safety of such preparations, it is im-
portant to control sterility by microbio-
logical tests (Ischenkova et al., 2015).

Sterility monitoring of canned ani-
mals’ blood and blood components needs 
to identify possible contamination by aer-
obic and anaerobic microorganisms. The 
reason for this is the permanent risk of 
iatrogenic factors even all rules of asep-
sis during blood collection and storage 
are complied, and microbial contamina-
tion can further endanger the health and 
life of animal recipients (Lyubich, 2014).

Frequent reasons for microbial con-
tamination of blood components during 
their processing may be leaks in any part 
of containers or improper techniques 
during plasma extraction or division of 
the volume of the transfusion preparation 
into several doses (Lasta et al., 2020).

Contamination is also possible 
during blood sampling from donors. 
Thus, there have been reported cases 
of microbial contamination of collected 
blood with S. Marcescens, when using 
inappropriate concentrations of disin-
fectant solutions for treating the animal 
skin at the site of blood sampling (Mi-
glio et al., 2016).

Analysis of recent researches 
and publications

Before using, blood components usu-
ally are visually inspected and bacterial 
infection should be suspected when there 
is a discoloration of the component, he-
molysis of the upper layers of red blood 
cells, or presence of visible clots. If such 
signs are detected, a bacteriological ex-
amination of this unit should be provided 
to determine if contamination occurred 
(Rodrigues et al., 2020).

The bacteria cultivation method is 
considered the “gold standard” for as-
sessing blood contamination in most 
blood transfusion centers.

The process of bacterial culture 
growth is slow because microorganisms 
need time to develop and reach a signifi-
cant number of cells. For this reason, it is 
possible to use an alternative PCR method 
because its analytical sensitivity is higher 
and the time required to obtain the result is 
much shorter (Wardrop et al., 2005).

However, the virulence of contaminat-
ing microorganisms determines their abil-
ity to grow under storage conditions. Only 
the presence of bacteria in the blood is less 
important than their ability to replicate, 
which causes serious septic complications 
in patients (Miglio et al., 2016).

During testing sterility of blood trans-
fusion preparations, the possibility of mi-
croorganisms detecting is directly propor-
tional to their number in the test sample 
and depends on the ability of these micro-
organisms to grow on the nutrient media 
with visible signs. At a low degree of con-
tamination, the probability of detecting 
microorganisms is very low, even in the 
case of uniform microbial contamination.

Therefore, the purpose of the sterili-
ty test is to prove the absence of viable 
microorganisms in the blood component 
sample with maximum reliability. The 
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main factors that determine the effective-
ness of sterility monitoring are the testing 
sample volume, seeding technique, nutri-
ent composition, time, and temperature 
of culture incubation (Lyubich, 2014).

Purpose. The purpose of the study 
is to test the sterility of canine packed 
red blood cells during quality control of 
these blood components after long-term 
hypothermic storage.

       Materials and methods 
of research

The material for the study was sam-
ples of packed red blood cells that were 
collected from 5 blood donor dogs. Do-
nor animals were clinically healthy.

Blood was collected from the jugular 
vein of dogs by closed systems (Fig. 1). 

Before donation, a puncture site was 
shaved and treated with 70% alcohol. 
Donor blood from dogs was collected in 
double polymer containers with CPDA 
anticoagulant (sodium citrate, sodium 
phosphate, dextrose, adenine) (Kisiele-
wicz & Self, 2014).

The volume of blood sampling was 
calculated at 12 cm3 per 1 kg of animal 
weight. This amount minimizes unwant-
ed donor cat risks during blood collection 
(blood pressure and heart rate) and after 
donation (Helm & Knottenbelt, 2010).

All blood samples were typed by a test 
“RapidVet-H Canine DEA 1”. All animals 
in this study had a DEA 1.1 negative blood 
group (Proverbio et al., 2019). For mor-
phological analysis of canine donor whole 
blood, we tested samples by automatic 
Mindray BC2800 hematology analyzer, 
the main results are shown in Table 1.

After blood collection, the double 
containers were centrifuged at 2500 rpm 
for 20 minutes on Hettich ROTAN-
TA 460R centrifuge. After that, blood 
plasma was separated from the red 
blood cells in different containers by a 
plasma extractor with keeping the sys-
tem closed (Guide, 2013) (Fig. 2).

The erythrocyte mass of canine 
blood, or canine packed red blood 
cells (pRBC), was stored at a tempera-
ture of + 2–6 °C for 30 days in VEST-
FROST AKG 317 refrigerator in the 

 

Fig. 1. Blood sampling using a closed system in a dog
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educational and scientific laboratory 
(ESL) “Animals Blood Bank” at the 
National University of Life and Envi-
ronmental Sciences of Ukraine (Fig. 3).

Bacteriological examination for 
sterility of canned pRBC samples was 
performed according to the approved 
Instruction of the Ministry of Health 
of Ukraine (Instruction, 1999) in the 
laboratory of the Department of Epizo-
otology, Microbiology and Virology at 
NULES of Ukraine.

For testing, we used sterile pipettes, 
closed with cotton plugs, rubber bulbs, 
sterilized tools, which were in a container 
with 96 % ethanol during manipulation.

Polymer containers with pRBC were 
checked for leaks in the lab pre-box, 
then wiped with 70%  ethanol. Before 
inoculation, we clamped the container 
tube above the node and cut the tube be-
tween the node and clamp. The cut end 
of the tube was quickly passed through 
the flame, and a pipette was introduced 

into it. Reducing the pressure to the 
clamp, we pressed the container and 
piped at least 2 cm3 of sample.

1. The results of hematology analysis in donor dogs (M ± m, n = 5)

Red blood cells, 1012/L Hemoglobin, g/L White blood cells, 109/L Hematocrit, %
7.3 ± 1.1 175.4 ± 7.3 9.8 ± 2.1 52.2 ± 4.9

 
Fig. 2. Separation of blood plasma from red blood cells

Fig. 3. The refrigerator 
for pRBC storage
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Inoculation of each sample was 
made in a thickness of culture medium 
without blowing a separate pipette but 
with a rubber bulb and without previous 
flame processing. Used pipettes laid in a 
disinfectant solution.

The tested pRBC sample was inocu-
lated with 1 ml into two tubes containing 
20 cm3 of thioglycollate broth and one 
tube with 20 cm3 of Sabouraud medium. 
In parallel, two tubes with thioglycolate 
broth and one with Sabouraud medium 
were left untreated for controlling the 
sterility of the nutrient medium during 
the entire period of samples incubation. 
Cultures in thioglycolate broth and con-
trol tubes were incubated in a thermo-
stat at 20–25 °C and 30–35 °C, with Sa-
bouraud medium – at 20–25 °C (Fig. 4). 
The incubation period was 14 days for 
both culture media (Instruction, 1999).

Accounting and interpretation of 
sterility test results were viewed daily. 
The presence of microorganisms in nu-
trient media was assessed visually mac-

roscopically (we looked for turbidity, 
film, sediment, inclusions) and micro-
scopically.

R    esults of the research 
and their discussion

Currently, in Ukraine, there is no le-
gal regulation of animal blood donation, 
including the quality control of canned 
blood and its components. There are 
few publications on the results of ex-
perimental studies of bacterial con-
tamination monitoring during storage 
of animals’ donor blood with CPDA. 
However, there are similar norms and 
research in human medicine.

According to the Sterility Control 
Instruction (Instruction, 1999), sterility 
monitoring of canned donor blood and 
its components is one of the main pa-
rameters for assessing their quality. This 
rule applies in the field of human health. 
Given this, the purpose of our work was 
aimed to assess the suitability of closed 
systems for blood collection in dogs 
and following preparation of pRBC as 
a risk factor for bacterial contamination 
of these preparations during prolonged 
hypothermic storage.

In total, we examined 5 samples of 
pRBC from dogs aged 2 to 5 years, which 
were used as donors in ESL “Animals 
Blood Bank” of the Department of Sur-
gery and Pathophysiology named after 
academic І. О. Povazhenko at NULES of 
Ukraine. The mentioned samples of ca-
nine pRBC were tested after 30 days of 
refrigeration storage at +2–6 °C.

During hypothermic storage, an ex-
ternal inspection of polymer containers 
with test samples of pRBC showed no 
signs of bacterial growth: color changes 
from dark purple to light red or green, 
signs of red blood cell hemolysis, pres-
ence of visible clots.

Fig. 4. The thermostat 
in the Microbiological laboratory
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The results of the bacteriological exam-
ination of pRBC samples using thioglycolate 
and S abouraud media showed that all 5 test 
samples with a shelf life of 30 days were 
sterile. The research results were entered into 
the journal in the form of a table (Table 2).

Conclusions and future perspectives 

The results of our research indicate that 
closed blood collection systems in dogs 
with aseptic manipulations are reliable and 
allow to obtain sterile donor blood and its 
erythrocyte mass for 30 days.

However, there is a need for further 
research on the quality of canned canine 
packed red blood cells to assess the lev-
el of hemolysis, red blood cell count, 
and other indicators to obtain a safe an-
imal transfusion product for a recipient.
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   Анотація. Під час проведення трансфузії цільною кров’ю та препаратами крові постій-

ним ризиком є фактор їхнього мікробного забруднення. Адже застосування контамінованих 
препаратів крові може спричиняти сепсис та високі ризики для здоров’я реципієнтів. Кров 
може бути живильним середовищем для мікроорганізмів, тому досить значним є ризик росту 
кількості бактерій у будь-якому компоненті крові після її відбору. До мікробного забруднення 
може призвести порушення правил асептики під час забору донорської крові, виготовлення 
препаратів крові, пошкодження систем забору крові, їхньої герметичності тощо.

Було досліджено 5 проб консервованої еритроцитарної маси собак. Тваринами-донорами були 
5 клінічно здорових собак. Кров відбирали з використанням закритих систем із антикоагулянтом 
ЦФДА. Після наступного центрифугування плазму відокремлювали від еритроцитів у інший кон-
тейнер. Еритроцитарну масу, що залишалася, зберігали за температури + 2–6 °C упродовж 30 діб.

Метод посіву бактерій розглядається як «золотий стандарт» для оцінювання наяв-
ності мікробного забруднення в більшості центрів переливання крові. Досліджувані зразки 
еритроцитарної маси собак інокулювали в тіогліколеве середовище та середовище Сабуро 
й інкубували в термостаті за 20–25 °C. Інкубаційний період становив 14 діб. За результата-
ми бактеріологічного дослідження проб еритроцитарної маси собак після їхнього зберігання, 
жодної нестерильної проби не було виявлено.

Отже, метод забору крові з використанням закритих систем, що містять антикоагу-
лянт ЦФДА, є надійним і дає змогу одержувати донорську кров та компоненти крові без втра-
ти стерильності за тривалого терміну зберігання.

Ключові слова: еритроцитарна маса крові собак, мікробна контамінація, стерильність 
донорської крові


