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Summary. The article observes a capability of the dimethyl sulfoxide (DMSO) use to stimulate the leukemia 
virus expression and antigen producing activity. Adhesive and proliferative activities of stimulated cell culture  
FLK-BLV were assessed at each passage of cell growth. Antigen producing activity was determined after the 
adaptation period in the 5–10 passages by RID. The addition of 1.0% dimethyl sulfoxide (DMSO) positively  
effects on the cells monolayer within 10 passages of the experiment. The activity of the experimental antigen  
produced on nutrient medium with the addition of the DMSO was higher 1.75 times than in control group.
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Introduction. In modern conditions two 
serological methods for the identification of the 
animals infected leukemia virus have been developed: 
a radial immunodiffusion (RID) and the enzyme-
linked immunosorbent assay (ELISA) (OIE, 2008; 
State Committee of Veterinary Medicine of Ukraine, 
2007). Last method used in diagnostic practice in most 
countries because of high specificity and simplicity. 
The RID is characterized by light sensitivity threshold. 
It is causes the registration of seroconversion process 
in animals infected leukemia virus 2–3 weeks later 
compared to the productivity of using ELISA (OIE, 
2017; Hammar and Gilljam, 1990). In relation to this, 
the urgent issue is the improvement of RID test systems, 
towards lowering the roles above named disadvantage 
regarding the sensitivity threshold (Gilljam, Siridewa 
and Hammar, 1994; Hammar, Eriksson et al., 1989). 
This can be achieved by optimizing the culture medium 
toward expression of viral mass in order to leukemic 
antigen activity increase (Hammar, Merza et al., 1989). 
An analysis of literature indicates the culture medium 
optimization may be provided by introduction to some 
of biological and chemical ingredients (De Giuseppe 
et al., 2004; Dyakonov, 2009).

We use dimethyl sulfoxide (DMSO) in our studies 
as a method of expression leukemia virus. Dimethyl 
sulfoxide is a chemical substance which is used in 
pharmacology. DMSO affects the cell metabolism; it has 
fibrinolytic activity. Dimethyl sulfoxide is characterized 
by sorbent properties; it increases throughput 
membranes for lipopolysaccharide. The drug does not 

effect on proliferation of cell culture FLK-BLV. DMSO 
facilitates the transition of cells on monolayer cultures 
from non-productive in the productive state. It increases 
replication of leukemia virus in vitro and synthesis 
glycoprotein antigen. If dimethyl sulfoxide is added  
to the growth medium for the culture long-term cells 
FLK-BLV, it will continue to product age of formed 
monolayer to eight and more days [9].

materials and methods. The long-term cell culture 
FLK-BLV was grown by conventional methods with 
nutrient medium. We formed 5 groups — 4 experimental 
and 1 control. DMSO was added into the culture 
medium of research groups in a ratio under 0.5, 1.0, 1.5, 
2.0, 3.0%. Nutritional culture medium included 45% 
Eagle medium, 45% 199 medium, 10% native bovine 
serum. Passage culture cells served as the fulfillment  
of a monolayer.

Adhesive and proliferative activities of stimulated 
cell culture were assessed at each passage of the cell 
growth. The effect of the stimulant on the morphology 
of the cell culture, cells vitality, and speed of monolayer 
performing were evaluated every day by microscopy  
of fixed and stained cells FLK-BLV.

The activity of stimulated cell culture was evaluated 
with control group (monolayer cultured without 
stimulation). The cell culture FLK-BLV morphology 
of experimental and control samples was studied. We 
pay attention to the cell ability to actively proliferate,  
length of productive state cell monolayer, shape and  
size of the cells as the fulfillment of a monolayer,  
the presence of vacuoles and inclusions.
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Antigen producing activity of stimulated cultures 
after the adaptation period was determined in the 
5–10 passages. To make this work, leukemic antigens for 
RID from accumulated culture fluids of experimental 
and control groups were produced. The resulting 
culture fluids in each group were tested for sterility  
by bacteriological methods. The fluid was twice  
defrosted, and than lit by low-speed centrifugation 
followed by concentration to 1/100 of the original 
volume by forced dialysis against PEG 6000.

The final product, which was subjected to test a 
specificity and activity by RID with using a positive and 
negative control diagnostic serum, was concentrated 

as antigen. The leukemic antigen was resuspended  
in phosphate buffered saline, pH (7.0–7.2). 

Results. The fact of the addition dimethyl  
sulfoxide to the nutrient medium at the first passage 
not produced a negative effect on cell cultures has 
been established. Cells are well attached to the glass.  
During the first day culture monolayer formed on 95–
100% compared to control groups. The formation of 
monolayer in control groups was late for 1.5–2 days. 
Monolayer’s destruction was observed for 2–3 days 
before. The formation of cell culture FLK-BLV  
monolayer influenced DMSO at 5th passage shown  
in Table 1.

Table 1 – The formation and preservation of cell culture FLK-BLV monolayers of experimental and control 
samples at the 5th passage

Group name
Attaching and preservation of monolayer cells fLK-BLV, % multiplicity 

reseeding cells  
at passages1st day 2nd day 3rd day 4th day 5th day 6th day 7th day

Control – 65 100 100 85 70 40 1:1

D1 (0.5%) 90 100 100 100 100 100 100 1:4

D2 (1.0%) 85 100 100 100 100 100 100 1:4

D3 (1.5%) 95 100 100 100 100 100 90 1:3(1:4)

D4 (2.0%) 90 100 100 100 100 100 100 1:3

D5 (3.0%) – 60 80 85 70 50 35 –

The table 1 shows, that adding 3.0% DMSO to the 
nutrient medium has a toxic effect on cells culture  
FLK-BLV. This negative impact has been observed 
on the first day after passage. Culture medium 
with the addition of DMSO in other experimental  
concentrations from the first day of passage had 
positive effect on the cell cultures. The cells were well 
attached to the walls of culture dishes. During the 
first day monolayer formed on 95–100% compared  
to control group, where the forming , process was  
longer than 1.5–2 days, and cells destruction was 
observed for 2–3 days before. All research groups 
(except D5) at the seventh day of cultivation maintained 
monolayer, and had a high potential for subsequent 
reproduction.

DMSO (group D1, D2 and D3) has a positive effect 
on the cell monolayer for 5 experiment passages. 
Dimethyl sulfoxide continued to age cells functional 
activity, as evidenced by typical for this culture  
elongated cells without inclusions and vacuoles,  
integrity and availability of monolayer growth areas.  

High functional activity of cells persisted throughout 
the passage, in contrast to the control samples.  
Control cells were active only on cell division the 
first 2–3 days after passage. In the following terms  
cultivation cells grew old, and we observed inclusions 
and vacuoles in the cytoplasm. The formed zone  
of layers led to the rapid destruction of monolayer.

Adding to the nutrient medium 1.0% and 1.5% 
DMSO significantly effect on the cell adhesion to the 
substrate throughout of the experimental cultivation 
(10 passages). By the end of the 1st day of each passage 
transparent monolayer of the typical cell culture FLK-
BLV was formed. The monolayer formation was observed 
in the control groups at the end of 2nd day. For groups  
of cell culture FLK-BLV (D2, D3), where the dispersion 
of Versen solution was insufficient, we used a mixture of 
Versen 0.02% (90%) and trypsin solution 0.25% (10%).

The proliferative activity of cell culture FLK-BLV 
under the influence of dimethyl sulfoxide evaluated on 
the fourth day of 1st, 5th and 10th passages cultivation. 
Results of experiments are shown in Table 2.
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The Table 2 shows the introduction to the nutrient 
medium 1.0% and 1.5% DMSO positively influence  
the process of cell division. Evaluation results of 
proliferation with DMSO stimulation statistically  
higher than those of control samples.

Table 2 – Evaluation cell culture FLK-BLV 
proliferative activity 

Group

The growth of cells  
on the fourth day of cultivation, %

1st passage 5th passage 10th passage

D1 18 19 18

D2 19 23 21

D3 18 23 19

D4 14 – –

D5 9 – –

Control 13 15 17

The experience for comparative determination  
of antigen producing activity of experimental and  
control fluids at 5th and 10th passages was carried out.  
After a double defrosting the сontrol fluid was 
concentrated by forced dialysis method against  
PEG 6000 to 1/10 of the original volume.  
Total experiments with DMSO 5 experimental and 
1 control antigens were received. Control antigens 
subjected to testing for specificity and activity  
by RID with using a positive and negative control 
diagnostic serum. The result of the tests is shown  
in Table 3.

These results in Table 3 show that the antigens 
cultured of cell culture FLK-BLV in nutrient 
medium with 1% DMSO were most active by RID  
(1.7 times higher than the control in the 5th passage; 
1.75 — in the 10th passage). The antigen activity  
of experimental culture on the 10th passage was  
above than in control culture on the 5th passage. 
It is indicates an increase of functional activity  
experimental cell culture as the passage. 

Table 3 – Antigen activity of experimental and control samples

Group

5th passage 10th passage

Antigen  
activity by RID

High activity  
of control, times

Antigen  
activity by RID

High activity  
of control, times

Control 1:2 1:2

D1 1:2.2 1.1 1:2.5 1.25

D2 1:3.4 1.7 1:3.5 1.75

D3 1:3.2 1.6 1:3 1.5

D4 1:2.8 1.4 1:2.8 1.4

D5 1:1.6 ≤ 0.2 – –

Conclusions. 1. The addition of 1.0% dimethyl 
sulfoxide (DMSO) positively effects cells monolayer 
within 10 passages of the experiment. DMSO prolongs 
cells functional activity compared to controls.

2. The activity of the experimental antigen against 
leukemia virus produced on nutrient medium with the 
addition of the DMSO was higher 1.75 times compared 
to controls.

3. The antigen production system which use 
the developed optimized nutrient medium may 
be recommended for testing under conditions of  
biological enterprises for enhance antigen-producing 
activity of cell culture and for using in research.
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