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The ability of antibodies to switch between specific and nonspecific recognition of antigens under 
various factors is the key issue. Here we demonstrate that 2,2,2-trifluoroethanol (TFE) is one of these factors 
influencing the ability of monoclonal antibodies to react specifically with corresponding antigen (ovalbumin) 
and transforming them into polyreactive immunoglobulins (PRIGs) that are strong but nonspecific binders 
with various antigens. Such switching of antibody reactivity is a nonlinear and even nonmonotonous func-
tion of TFE concentration and depends strongly on incubation time and temperature. At room temperatures 
(25 °C) the specific antibodies under 30% TFE action are transformed into PRIGs. However, at 0 °C the varia-
tion of antibody reactivity is complicated. TFE is known as the alcohol with one of the strongest proton-donor 
abilities in hydrogen bonding and its effect is probably in binding to specific sites that switch the antibody 
recognition ability.

K e y w o r d s: specific monoclonal antibodies; polyreactive immunoglobulines; antibody-antigen interaction; 
2,2,2-trifluoroethanol; antibody affinity.

E arlier we have shown [1], that the nonspecific 
reactivity of serum immunoglobulins against 
different antigens may be strongly increased 

when they were incubated for 5-10 min at 20-30 °C 
at extreme (low or high) pH values or after treatment 
by high concentrations of chaotropic ions, such as 
3.0-5.0 M solutions of KSCN. Later our data were 
supported by other studies [2, 3]. A similar effect 
on serum immunoglobulins of human, mouse, rab-
bit, bovine, etc., were also observed on treatment 
with 30-50% ethanol or exposure for 5-10 min to 
high temperature, 58-61 °C [1]. It was established 
[4] that such effect was caused by transformation of 
various specific antibodies into nonspecific, the so 
called polyreactive immunoglobulins (PRIGs) that 
attain the ability to interact with various nonrelated 
antigens.

It was also found that similarly transformed 
antibody molecules are the natural constituents in 
serum of intact people and animals, so that their 
amount increases in species of old age [5]. The estab-
lished fact that introduction of PRIGs to experimen-

tal animals possessing Lewis carcinoma leads to en-
hancing of malignant tissue growth [6] indicates the 
possibility of their involvement in some pathologies. 
All that makes further studies of the mechanism of 
PRIGs transformation under the influence of various 
factors quite actual. 

Fluorinated alcohol 2,2,2-trif luoroethanol 
(TFE) is known as potent modifier of protein struc-
ture that is frequently used in biochemistry and 
structural biology. Possessing strong H-bonding 
proton-donor ability it can affect the protein confor-
mation in a very special way, by disrupting the intra-
molecular H-bonds even at very low concentrations 
[7, 8]. At higher concentrations TFE can be used as 
a denaturant of quaternary structure, weakening hy-
drophobic interactions within or between molecules 
in solution [9]. It is known that TFE can induce 
secondary structure of small peptides by favoring 
the formation of α-helices or even β-sheet content 
[9, 10]. Stabilizing β-hairpin structures [11] it can in-
duce amyloid-like fibril formation [12, 13]. 
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It is supposed that studies with alcohols such 
as TFE, have become a valuable tool for probing 
biomolecular structure, function and dynamics of 
macromolecules. All this was the reason that we de-
cided to study how TFE can affect on the reactivity 
of monoclonal antibodies against corresponding and 
structurally nonrelated antigens. The results of these 
studies are presented in this paper.

Materials and Methods

Antigens and antibodies. In this study we used 
hen egg albumin (ovalbumin), bovine serum albu-
min (BSA) and horse skeletal muscle myoglobin 
(HSMM) as antigens from Sigma, USA. Mouse 
monoclonal antibodies (mAbs) specific to ovalbumin 
were also obtained from Sigma (USA). 2,2,2-trif-
luoroethanol (TFE) was purchased from Fluka.

ELISA. The amount of antibodies or nonspecif-
ic polyreactive immunoglobulins (PRIGs) that were 
bound to antigens immobilized on immunological 
plates we evaluated using enzyme liked immuno-
sorbent assay (ELISA). In order to evaluate the anti-
ovalbumin mAbs activity by ELISA, ovalbumin was 
coupled to 96-cell NUNC immunological plates by 
incubation of ovalbumin solution (10 mg/ml) in 1% 
of NH4HCO3 + 0.01% NaN3 at 4 °C during 20-24 h. 
Directly before using these plates, the ovalbumin so-
lution was removed and the plates were washed three 
times with phosphate buffered (pH 7.2) physiological 
solution NaCl (PBS) + 0.1% Twin 20 (TBS).

In order to determine the binding of non-
specific PRIGs to immobilized antigen by ELISA, 
NUNC plates were covered with BSA or horse myo-
globin by the method described by us earlier. Briefly, 
solutions of BSA or horse myoglobin (1 mg/mg) in 
1% solution of NH4HCO3 + 0.01% NaN3 was dried at 
37 °C during 15-20 h. Immediately before using, the 
plates were carefully washed at first with running 
water and then with TBS buffer.

To determine the amount of either mAbs or 
PRIGs bound to immobilized antigen the plates 
were incubated with horseradish peroxidase-conju-
gated goat anti-mouse IgG antibodies (Sigma, USA) 
during 60 min at 4 °C. Then the unbound conjugates 
were carefully washed away, and peroxidase sub-
strate – the solution of orthophenilendiamine (1 mg/
ml) in 0.01 M phosphate buffer, pH 5.0 and 0.003% 
H2O2 solution – were added. After color developing 
the reaction was stopped by adding 50 µl of 2 M sul-
furic acid per well, and optical density was measu
red by microphotocolorimeter ELx800 (BIO-TEK) 
at 490 nm.

It is necessary to note, that at sufficiently high 
dilution the solutions of antibodies or PRIGs, their 
amount coupled to adsorbed antigen is directly pro-
portional to the concentrations of these reagents in 
studied samples. Also, in these conditions the color 
developed in plate wells obtained by ELISA is di-
rectly proportional to the amount of the antibodies 
bound to immobilized antigen. Due to this reason it 
is possible to use the optical density in ELISA wells 
for calculation of the kinetic parameters for antigen-
antibody reaction instead of real antibody concentra-
tions in study samples.

The study of THF effect on mAbs reactivity. 
The commercial anti-ovalbumin mAbs were diluted 
1:25 in PBS, stored at 4 °C and used in all further 
experiments. In order to study the THF effect on 
mAbs reactivity, different concentrations of TFE 
were prepared in PBS buffer and, before use, these 
aliquots were incubated at desired temperature (0 °C 
or 25 °C). Then 5 µl of anti-ovalbumin antibodies 
was added to 200 µl of THF solution either at 0 °C 
or at 25 °C and incubated for certain time. After the 
incubation, 10 µl of the mixture was transferred into 
5 ml of PBS, and then half of this mixture was di-
luted 1  : 4 with TBS. The samples of non-treated 
antibodies serving as controls were diluted in the  
same way, but in this case PBS was used instead of 
TFE solution.

The antibody samples, either control or TFE-
treated and then diluted 1 : 50 by PBS were trans-
ferred to plates with adsorbed BSA or horse myo-
globin to determine the PRIGs activity. These plates 
were incubated for 1 h at 37 °C (i.e. in optimal con-
ditions for PRIGs binding) for the measurements of 
PRIGs activity that was generated in TFE solutions. 
After additional dilution 1 : 4 in TBS, the samples 
were transferred to plates covered with ovalbumin 
and these plates were incubated for 1 h at 4 °C for es-
timation of specific binding of mAbs to immobilized 
ovalbumin. Since 0.1% Twin 20 blocks the binding 
of PRIGs to antigens almost completely [17], in this 
way the concentration of specific mAbs can be ac-
curately estimated despite the presence of certain 
amount of PRIGs in some studied aliquots.

After incubation of the studied solutions of 
mAbs and/or PRIGs during 1 h these solutions were 
removed from plate wells by shaking out, the plates 
were thoroughly washed with TBS and the amount 
of the bound immunoglobulins (PRIGs bound either 
to BSA or myoglobin and mAbs bound to ovalbu-
min) were estimated with ELISA.
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Determination of mAbs affinity. In order to es-
timate the affinity in interaction between either in-
tact or TFE-treated mAbs and ovalbumin we used 
the method described by Friguet et al. (1985) [15]. In 
short, the samples of studied antibodies were mixed 
in 1 : 1 proportion with ovalbumin solutions of dif-
ferent concentrations (from 4·10-7 to 6.25·10-9 M) 
and incubated about 20 h at room temperature for 
reaching the state of equilibrium. Then the samples 
of antibody-antigen mixtures were transferred to 
plate covered with ovalbumin. The plate was incu-
bated for 1 h at room temperature in order to esti-
mate the amount of antibodies that were not blocked 
by ovalbumin after reaching equilibrium in antigen-
antibody reaction.

Then the results obtained in this way were used 
for the estimation of antibody affinities by two dif-
ferent methods. In the first case, we used Eq. (1) sug-
gested by Stevens (1987) [16]:

,                                       (1)

where A0 is the well’s color intensity for antibody 
samples, to which the antigen was not added, and Ai 
is the color intensity in wells, to which the antigen 
was added. Here Kd is the dissociation constant of 
antigen-antibody reaction, Ka = 1/Kd (Ka is the affini
ty constant), li is the antigen concentration in mix-
ture with antibodies. 

From Eq (1) it is clear that Kd is equal to tangent 

in a graph of linear dependence  on 1/li.

As the second method we used Eq. (2) obtained 
by us earlier [17], which also allows estimating the 
affinity of bivalent antibodies: 

,                                    (2)

where , Ka is the association constant of 
antigen-antibody reaction.

It is clear that if one uses Eq. (2), then Ka is 
equal to tangent of the slope of the linear depen
dence  on li.

It is worth noting that Eqs. (1) and (2) being 
quite similar allows calculating identical values of 
affinity constant Ka = 1/Kd based on absolutely pre-
sise Ai and A0 data. In practice, however, this may not 
happen. In addition in Eq. (1) the values in the left 

side is proportional to reverse values of concentra-
tion of competing antigen, but in Eq. (2) the left side 
of equation is proportional to direct values of antigen 
concentration. In this regard, if in the studied anti-
body sample there is a small fraction of those with 
affinity lower than the bulk,  this cannot be detected 
with Eq. (1) as far as practically linear dependence 

between  and l/li will be observed. This is 

because at high concentrations of competing anti-

gen li, the experimental points will be located very 
closely and the deviations from linearity could not 
be detected.

Alternatively if one uses Eq. (2) for estimation 
of Ka, then instead of linear dependence between 

 and li at high concentrations of com-
peting antigen the convex curve will be obtained. If 
so, that will show the presence in the studied sample 
of not only the high-affinity but also of admixture 
of low-affinity antibodies. Thus, using Eq. (2) is 
preferable in many cases.

Results and Discussion

In order to study the effect of TFE on trans-
formation of specific mAbs into nonspecific PRIGs 
or on the mAbs ability to bind antigen specifically, 
at first we determined TFE concentration range that 
does not produce any effect on the interaction be-
tween either PRIGs or mAbs and antigens. With that 
knowledge we would be safe to see that after treat-
ment of mAbs with TFE dilution of the mixture of 
mAbs and TFE 100-200 times the residual TFE con-
centration will not influence mAbs or PRIGs interac-
tion with immobilized antigen.

Fig. 1, A presents the dependence of anti-OVA 
mAbs binding to ovalbumin immobilized on plate 
on TFE concentration in mAbs samples. We observe 
that up to 1% concentration of TFE there is no de-
crease of antibody binding. If the TFE concentration 
is further increased we observed a decrease of mAbs 
binding to the antigen. Thus the TFE concentrations 
below 1% are quite acceptable for further evaluation 
of the mAbs binding to immobilized ovalbumin.

In order to determine how TFE takes influen
ce on PRIGs binding to antigens, we first obtained 
PRIGs by incubation of anti-OVA mAbs with 5 M 
KSCN solution at 25 °C during 5 min. These are 
the conditions, which induce mAbs transformation 
into PRIGs [1]. Then these samples were mixed with 
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Fig. 1. Effect of TFE on the binding of mAbs (A) to immobilized ovalbumin or PRIGs (B) to immobilized BSA 
or horse myoglobin (HM)
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different TFE concentrations and it was determined 
how TFE influences the nonspecific binding of the 
PRIGs to different antigens immobilized on a plate. 
It can be seen (Fig. 1, B) that up to 4% TFE did not 
decrease the level of PRIG binding to antigens. 
Thus, if the studied analyte containing different con-
centration of TFE is diluted in such a way that its 
concentration drops below 1%, then the presence of 
TFE will not influence mAbs or PRIGs binding to 
immobilized antigen.

It can also be seen from Fig. 1, A and B that at 
TFE concentrations higher than 30% the binding of 
both mAbs and PRIG to antigen is essentially sup-
pressed. Thus, it can be expected that TFE concen-
trations 30% and higher result in such conforma-
tional changes of immunoglobulin Fv-regions which 
prevent the binding of both mAbs and PRIGs to the 
antigens. 

On the next step, we studied the influence of 
30% TFE on mAbs transformation into PRIGs. 
These experiments were performed at 25 °C and at 
different incubation times. For this, mAbs or PRIGs 
samples were mixed with 30% solution of TFE, 
and the mixtures were incubated for different time 
(from 0.5 min to 15 min) at 25 °C. Then the mix-
ture was either 100 times diluted with PBS (for study 
PRIGs reactivity) or diluted 400 times with TBS (for 
studying mAbs reactivity). After that the samples in 
TBS were transferred to plates with immobilized 

ovalbumin and incubated for 1 h at 25 °C for evalu-
ating the activity of mAbs. The samples in PBS were 
transferred to plates with immobilized BSA or horse 
myoglobin and incubated during 1 h at 37 °C for 
evaluating PRIGs activity. After that, the amount of 
bound mAbs or PRIGs to the immobilized antigens 
was determined by ELISA.

Fig. 2, A shows the results of one of such typical 
experiments. We observe that the mAbs activity af-
ter incubation in 30% TFE decreases gradually with 
time, which may be considered as the result of their 
inactivation or changing the conformation of anti-
bodies Fv-region and their transformation into non-
specific PRIGs, as this happens, for example, when 
mAbs are treated with 3.5-5.0 M solution of KSCN 
[1]. However, if it were the case, the PRIGs activity 
should gradually increase, but according to Fig. 2, B 
the dynamics of PRIGs activity changes in a more 
complicated way. This testifies to the differences in 
TFE action on specific antibodies and nonspecific 
PRIGs and suggests involving some other effects 
than the action of either solution of KSCN or ex-
treme shift of pH values.

In line with these findings we decided to study 
the TFE effects on mAbs in more detail. We ana-
lyzed how the 30% TFE solution influences the abili
ty of mAbs to interact both with correspondent anti-
gen (ovalbumin) and with nonspecific antigen (horse 
myoglobin). It was expected that attaining by mAbs 

S. A. Bobrovnik, M. O. Demchenko, S. V. Komisarenko



84

ISSN 2409-4943. Ukr. Biochem. J., 2018, Vol. 90, N 4

Fig. 2. Dynamics of the changing of the reactivity of mAbs (against ovalbumin) and PRIGs (against BSA or 
horse myoglobin) if mAbs or PRIGs were incubated 0.5-15 min with 30% TFE at 25 °C
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Fig. 3. Changing of specific and nonspecific reactivity of mAbs against ovalbumin or horse myoglobin after 
antibody incubation in 30% TFE at 0 °С or at 25 °С during 0.5-20 min 
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ability to bind nonspecifically horse myoglobin will 
show us the transformation of some part of specific 
antibodies into PRIGs.

Fig. 3 shows the results of these experiments. 
As it can be seen in Fig 3, A, after incubation of 
antibodies in 30% TFE at 25 °C the reactivity of 
specific antibodies against ovalbumin gradually 
decreases during 20 min, which can be interpreted 

as a result of the transformation of specific antibod-
ies into PRIGs resulting in the change of its con-
centration and/or the rate of specific binding. The 
unexpected dynamics of appearance of high PRIGs 
activity in the first minutes of incubation of mAbs 
with 30% TFE solution and then a decrease of this 
activity (Fig. 3, B) could be explained by two-step 
antibody transformation – first to PRIGs and then 
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to denatured state and losing the ability to bind to 
horse myoglobin.

However, unlike the results obtained at 25 °C, 
at 0 °C the results were quite different (Fig. 3, A) 
showing the complexity of transformation mAbs to 
PRIGs. In these conditions mAbs activity first goes 
down and then starts to increase slowly. After 15-
20 min incubation it became equal or in some cases 
even exceeds the initial mAbs activity. It is hard to 
explain such dynamics of change of mAbs activity 
by the process of transformation of mAbs to PRIGs 
only. No doubt, the influence of TFE on conforma-
tion of antibodies is a more complex process than 
that observed on treatment of mAbs with chaotropic 
ions or sharp changes of pH.

In order to study this process in more detail 
we studied the dynamics of changing the specific 
and nonspecific reactivity of mAbs after their treat-
ment with different TFE concentrations at 0 °C and 
at 25 °C. Fig. 4, A and 4, B show the results of one 
of such experiments, in which the effect of TFE on 
mAbs was studied at different TFE concentration 
(2, 5, 10, 15, 25 and 30%) within 0.5-40 min period. 
Then we studied the ability of such mAbs to interact 
either specifically (as antibodies) with ovalbumin or 
nonspecifically (as PRIGs) with horse myoglobin. It 
was found that even such a low TFE concentration 
as 2% at 0 °C still exerts well recorded influence 
on mAbs activity. Higher TFE concentrations are 
more efficient in their influence on mAbs binding 
with corresponding antigen and increasing the non-
specific PRIGs activity. Consider these changes in 
more detail.

It can be seen (Fig. 4, B) that at 25 °C the in-
crease of TFE concentration up to 30% results in 
noticeable enhancement of the transformation of 
specific mAbs into nonspecific PRIGs during all 
time period of our study. Much less effect had 25% 
solution of TFE but the tendency to increase PRIGs 
activity is the same. Further decrease of TFE con-
centration (to 20% and less) demonstrates an inter-
esting tendency: after a short-term notable increase 
of PRIG activity the process is stopped, at first it 
even slightly decrease and further the level of PRIGs 
activity remains almost on the same level. Of special 
interest is the fact that at quite different TFE concen-
trations the process of PRIGs increase is not monoto-
nous but exhibits an oscillating nature. After about 
10 minutes of observation these pulsations disappear 
and the kinetics proceeds in a smooth manner.

Fig. 4. Dynamic of the mAbs reactivity against oval-
bumin (A) and PRIGs reactivity (B) against horse 
myoglobin after incubation of mAbs with different 
concentration of TFE at 0 °С during 0.5-40 min
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Exact nature of these pulsing curves is not 
known, but we can suggest that the process of mAbs 
conformational change is involved and it proceeds 
oscillatory in view of TFE ability not only to change 
the conformation of Fv region but also to stabilize 
some segments of polypeptide chain. As a result, 
the conformational changes in the Fv region follow 
steps, on which the PRIGs activity first increases 
and then gradually decreases. This process finishes 
already after 5-10 min and then the PRIGs activity 
achieves the plateau level.

Meantime the most unexpected changes in 
mAbs activity occur at 0 °C (Fig. 4, A). Here also 
the mAbs activity first changes in oscillating man-
ner and it reaches the plateau level after 20-30 min. 
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It can be seen that specific mAbs reactivity at first 
dropped down very fast and then the reactivity 
gradually increased. The effect of TFE on mAbs is 
similar at TFE concentration in the range of 10-30%. 
Much less effect was observed at TFE concentrations 
2 and 5%. In this case the level of mAbs activity also 
reaches plateau (after 10-20 min of incubation) but 
it demonstrates little difference from mAbs activity 
without TFE treatment.

The most unexpected and probably the most 
important of discovered regularities is the fact that 
the mAbs activity treated with 10-30 % TFE at 0 °C 
during 30-40 min is in some experiments 1.2-1.5 
times higher than the initial level of mAbs activity. 
The question is, what is the reason of such an in-
crease? One can suppose that such increase of mAbs 
activity can be either due to the change of antibody 
properties and the resulting change in interaction 
parameters with antigen or because of the increase 
of mAbs concentration in the TFE-treated samples. 

In order to elucidate, what of these possibilities 
is more probable, we studied the affinity of interac-
tion between ovalbumin and mAbs either nontreated 
or treated by 25% solutions of TFE at 0 °C during 
either 2 min or 40 min. In so doing we used two 
methods of determining the antibodies affinity as it 
was described in Materials and Methods. One of this 
methods allows not only measuring the affinity but 
also revealing if the studied sample of antibodies is 
homogeneous or it consists of two or more antibody 
types differing in affinities.

Fig. 5 presents the linear functions (A) obtained 
on titration of the studied samples of mAbs (control 
and treated by TFE at 0 °C) and also the curves 
of blocking these samples of mAbs (B) by differ-
ent ovalbumin concentrations. Since on titration of 
mAbs samples the liner dependences are obtained 
in all three cases, this witnesses for the presence of 
proportionality between antibodies concentration 
and the color (optical density) in the plate wells ob-
tained by ELISA. Thus, these data demonstrate that 
in our experiments the values of optical density can 
be used for calculation of the parameters for antigen-
antibody interaction instead of antibody concentra-
tions.

From Fig. 5, A it is also clear that the activity 
of mAbs samples treated for 40 min by 25% TFE at 
0 °C is somewhat higher than in control samples. As 
usual, a sample of mAbs preincubated for 2 min in 
25% TFE at 0 °C had a much lower activity than in 
control. However, the blocking of all three antibody 

Fig. 5. A – Titration of mAbs before (control) and 
after mAbs incubation either 2 min or 40 min in 25% 
TFE solution at 0 °C; B – Relation between con-
centration of competing antigen li and values of Ai, 
obtained by ELISA. Ai values are proportional to the 
concentration of ‘‘ free’’ antibodies (i.e. antibodies, 
one or two paratopes of which are not blocked by 
the antigen) in mAbs-antigen mixture after reaching 
of the equilibrium
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quite similar. The use of these data for constructing 

the graphs of  on reverse ovalbumin con-

centration 1/li, (Fig. 6, A) or  (where 

) on ovalbumin concentration li (Fig. 6, 

B), allows obtaining linear dependences, the angle 
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of decline of which in the first case is equal to dis-
sociation constant Kd = 1/Ka, and in the second case 
it is equal to the affinity constant Ka (see Materials 
and Methods).

The fact that for TFE samples intact and treated 
by 25% in Fig. 6, A the linear functions were ob-
tained witnessing for homogeneity of antibodies in 
three studied samples, i.e. the antibodies were ho-
mogeneous and there was no appreciable amount of 
antibody admixtures with different affinities. Also, 
these linear functions were practically superim-
posed, which witnesses for similar antibody affinity 
before and after 25% TFE treatment at 0 °C during 
2 min or 40 min. When we used Stevens Eq. (1), 
Kd was found to be equal to 1.64·10-9 M for control 
sample of mAbs, 1.55·10-9 M for 40 min TFE-treated 
sample, and 1.60·10-9 M for TFE-treated sample dur-
ing 2 min. 

Even smaller differences between intact and 
treated samples of mAbs were found (Fig. 6, B) on 
application of Eq. (2), namely: Ka = 3.22·108 M-1 for 
control antibodies, Ka = 3.26·108 M-1 for TFE-trea
ted mAbs during 2 min, and Ka = 3.20·108 M-1 for 
mAbs treated 40 min with 25% TFE at 0 °C. Thus, 
treatment of mAbs with 25% TFE at 0 °C for 2 min 
or 40 min did not appreciably change the affinity of 
the interaction between mAbs and correspondent 

Fig. 6. Evaluation of the affinity of anti-ovalbumin mAb before (control) and after mAbs incubation in 25% 

solution of TFE at 0 °C during 2 min or 40 min. A: Y =  (Stevens equation, [19]).

B: Y = , where  (our equation, [20])

antigen. Thus, a conclusion can be derived that the 
decrease of mAbs activity after 2 min or the increase 
after 40 min treatment by 25% TFE at 0 °C mainly 
can be due not to the affinity but to changing of anti-
body concentration.

The most unexpected for us was the fact that 
after initial sharp drop of specific antibody activity 
the restoration of this activity develops in time. Of 
special interest is the fact that in some experiments 
it was obtained that after incubation of mAbs in 25% 
TFE at 0 °C during 30-40 min their activity even 
exceeds the control level (Fig. 4). This fact witnesses 
that within initial anti-ovalbumin mAbs pool there 
may be the fraction of mAbs the conformation of Fv-
region of which does not allow their paratop forma-
tion that is complementary to corresponding antigen 
and, as a consequence, does not allow binding to this 
antigen. But under the TFE influence the re-arrange-
ment in binding site occurs leading to appearing of 
antibody activity against ovalbumin. If it is so, then 
it can be suggested that in pool of anti-ovalbumin 
mAbs may exist two (or even more) relatively sta-
ble forms of antibodies with their paratopes, which 
are complementary to structurally different epitops. 
Further experiments will show if that can be the case 
or it is possible to use another explanation of this 
phenomenon.
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Вплив трифторетанолу на 
реактивність антитіл по 
відношенню до відповідного 
антигену або до серологічно 
неспоріднених антигенів

С. А. Бобровник, М. О. Демченко, 
С. В. Комісаренко

Інститут біохімії ім. О. В. Палладіна 
НАН України, Київ;

e-mail: s-bobrov@ukr.net

Здатність специфічних антитіл за пев-
них умов втрачати свою специфічність і пере-
творюватись в поліреактивні імуноглобуліни 
(ПРІГ) є дуже цікавим феноменом. В цій роботі 
ми продемонстрували, що 2,2,2-трифторетанол 
(ТФЕ) є одним із факторів, які можуть впли-
вати як на здібність моноклональних антитіл 
специфічно взаємодіяти з відповідним антиге-
ном (овальбуміном), так і на їх трансформацію 
в ПРІГ, що здатні неспецифічно зв’язуватися 
з різноманітними антигенами. Така зміна 
реактивності антитіл під впливом ТФЕ є 
нелінійною функцією, яка залежить не тільки 
від концентрації ТФЕ, але й від часу і темпе-
ратури інкубації. Показано, що при кімнатній 
температурі (біля 25  °C) специфічні антитіла 
під впливом 30% ТФЕ трансформуються в ПРІГ. 
Проте при 0 °C процес зміни активності антитіл 
є складнішим.

К л ю ч о в і  с л о в а: специфічні 
моноклональні антитіла; поліреактивні 
імуноглобуліни; взаємодія антиген–антитіло; 
2,2,2-трифторетанол; афінність антитіл.

Влияние трифторэтанола 
на реактивность 
антител в отношении 
соответствующего антигена 
или серологически 
неродственных антигенов

С. А. Бобровник, М. А. Демченко, 
С. В. Комисаренко 

Институт биохимии им. А. В. Палладина 
НАН Украины, Киев;

e-mail: s-bobrov@ukr.net

Способность специфичных антител при 
определённых условиях терять свою специфич-
ность и превращаться в полиреактивные им-
муноглобулины (ПРИГ) является чрезвычайно 
интересным феноменом. В статье мы проде-
монстрировали, что 2,2,2-трифторэтанол (ТФЭ) 
является одним из факторов, которые могут 
влиять как на способность моноклональных ан-
тител специфично взаимодействовать с соответ-
ствующим антигеном (овальбумином), так и на 
их трансформацию в ПРИГ, которые способны 
неспецифически связываться с разнообразными 
антигенами. Такое изменение реактивности ан-
тител под влиянием ТФЭ является нелинейной 
функцией, которая зависит не только от кон-
центрации ТФЭ, но и от времени и температуры 
инкубации. Показано, что при комнатной тем-
пературе (около 25 °C) специфичные антитела 
под воздействием 30% ТФЭ трансформируются 
в ПРИГ. Однако при 0 °C процесс изменения ак-
тивности антител является более сложным. 

К л ю ч е в ы е  с л о ва: специфичные моно-
клональные антитела; полиреактивные иммуно-
глобулины; взаимодействие антиген–антитело; 
2,2,2-трифторэтанол; аффинность антител.
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