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EFFECT OF TRIFLUOROETHANOL ON ANTIBODY
REACTIVITY AGAINST CORRESPONDING
AND NONRELATED ANTIGENS
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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.

Keywords: specific monoclonal antibodies; polyreactive immunoglobulines,; antibody-antigen interaction;
2,2, 2-trifluoroethanol; antibody affinity.

arlier we have shown [1], that the nonspecific
E 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-trifluoroethanol
(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 a-helices or even B-sheet content
[9, 10]. Stabilizing B-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 NH,HCO, + 0.01% NaN, 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 NH,HCO, + 0.01% NaN, 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%
H,0, solution — were added. After color developing
the reaction was stopped by adding 50 ul 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 ul of anti-ovalbumin antibodies
was added to 200 pul of THF solution either at 0 °C
or at 25 °C and incubated for certain time. After the
incubation, 10 ul 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
mADbs 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 4:107 to 6.25:10° 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]:

Ap Kq
0 441 1
XAO—AL- li+ X D

where 4 is the well’s color intensity for antibody
samples, to which the antigen was not added, and 4,
is the color intensity in wells, to which the antigen
was added. Here K is the dissociation constant of
antigen-antibody reaction, K = 1/K (K 1is the affini-
ty constant), /. is the antigen concentration in mix-
ture with antibodies.

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

Ay
Ag — 4
As the second method we used Eq. (2) obtained

by us earlier [17], which also allows estimating the
affinity of bivalent antibodies:

in a graph of linear dependence on /1.

a+at+a=Kl, 2)

Ay — 4
A;
antigen-antibody reaction.
It is clear that if one uses Eq. (2), then K is
equal to tangent of the slope of the linear depen-

dence a ++/a? + a on L.

It is worth noting that Egs. (1) and (2) being
quite similar allows calculating identical values of
affinity constant K = 1/K based on absolutely pre-
sise 4, and 4 data. In practice, however, this may not
happen. In addition in Eq. (1) the values in the left

where a = , K is the association constant of
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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

4o

between and 1/, will be observed. This is

0 i

because at high concentrations of competing anti-

gen [, 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 K , then instead of linear dependence between

@ ++/a?+ a and [ 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)

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
mADbs 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
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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 °C or at 25 °C during 0.5-20 min

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

84

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.

A
2.5 mABs on OVA
: i e ——
€ 20 / —
o
» =
<
>
g i
o 108X / - A---=m—""" Wrmmmmmm—————————— ==
o
© &
0 .
a -& 5%
O —— 15%
) ——30% ) .
0 10 20 30 40
Time, min
B
1.6
PRIGs on horse myoglobin /
14
1.2

>-2% -#5%
1.0 —4=10% —<15%
- 25% -o-30%

0:6 / o

Optical density, 490 nm

Time, min

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 °C during 0.5-40 min

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
mADbs 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
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samples by different ovalbumin concentrations was
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centration 1/, (Fig. 6, A) or a ++/a? +a (where
Ag — A;
==
B), allows obtaining linear dependences, the angle

) on ovalbumin concentration /, (Fig. 6,
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B:Y=a++a?+a, where o = % (our equation, [20])

i

of decline of which in the first case is equal to dis-
sociation constant K, = 1/K , and in the second case
it is equal to the affinity constant K (see Materials
and Methods).

The fact that for TFE samples intact and treated
by 25% in Fig. 6, 4 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),
K, was found to be equal to 1.64:10 M for control
sample of mAbs, 1.55:10° M for 40 min TFE-treated
sample, and 1.60-10° 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: K = 3.22:10° M"' for
control antibodies, K = 3.26:10° M for TFE-trea-
ted mAbs during 2 min, and K = 3.20-10° M 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

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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BIIJINB TPUGTOPETAHOJY HA
PEAKTUBHICTb AHTUTLJI 1O
BIJHOIIEHHIO 1O BIAIOBIITHOI'O
AHTHUTI'EHY ABO 10 CEPOJIOT'TYHO
HECHOPIJHEHUX AHTUT'EHIB

C. A. bobposruk, M. O. [lemuenxo,
C. B. Komicapenko

[acTuTyT 6ioximii im. O. B. [Nannanina
HAH VYkpainu, Kuis;
e-mail: s-bobrov(@ukr.net

3maTHICTh cHenu(iyHUX aHTUTIN 3a TIeB-
HHAX YMOB BTpPa4yaTH CBOIO CIEIU(IYHICTH 1 Tepe-
TBOPIOBATHCh B TIOJIPEaKTHBHI IMYHOTJIOOYIiHU
(ITPIT") € my>xe nikaBuM peromenom. B 11iit poboTi
MH TIPOJIEMOHCTPYBaIH, 10 2,2,2-TpUPTOPETAHOT
(T®E) € omauM i3 QaxTopiB, sIKi MOXYTh BILIH-
BaTH K Ha 3JII0OHICTh MOHOKJIOHAJIBHUX aHTHUTIJ
cnenudiyHO B3AEMOMISATH 3 BIAMOBITHUM aHTHUTE-
HOM (OBallbOyMiHOM), TaK i Ha iX TpaHchopmaIriro
B IIPII, mo 3marHi HecnmemuQiuyHO 3B’SI3yBaTHCS
3 PpI3HOMaHITHUMH aHTWTeHaMHu. Taka 3MiHa
peaKkTHBHOCTI aHTHUTIN mix BruBoM TOE €
HENIHIHHOI (YHKIIIEI0, SKa 3aJeKUTh HE TIIBKU
Bix koHmeHtpanii TOE, ame # Big wacy i Temrie-
patypu inkyOamii. [lokazaHo, mo mpu KiMHaATHIN
temrieparypi (6inst 25 °C) cmenmdivHi aHTHTINA
nig BriuBoM 30% T®E tpancopmytrorscs B [1PIT.
[Ipote ipu 0 °C mporec 3MiHN aKTUBHOCTI aHTHUTII
€ CKJIAHIIINM.

Knouosi cinoBa: crerudivHi
MOHOKJIOHAJTBHI AHTUTINA; TOJIIPEaKTUBHI
IMYHOTTIOOYJIIHU; B3a€EMOMIsI aHTUTEH—aHTHTIJIO;
2,2,2-tpudroperanos; apiHHICTh aHTUTLI.
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HA PEAKTUBHOCTD

AHTHUTEJ B OTHOILIEHU A
COOTBETCTBYIOLLIEI'O AHTUT'EHA
nJn CEPOJIOI'MYECKH
HEPOJACTBEHHBIX AHTUT'EHOB

C. A. Bobposnux, M. A. [lemuenxo,
C. B. Komucapernko

WucTuTyT Onoxumuu um. A. B. [ammaguaa
HAH VYkpaunsi, Kues;
e-mail: s-bobrov(@ukr.net

CnocoOHOCTh CIENMU(DUYHBIX aHTUTEN TIPH
OTIPEACTIEHHBIX YCIOBHUSAX TEPSATH CBOIO crienupud-
HOCTh W TIPEBPAIIATHCS B TOJUPEAKTHBHBIC HM-
myHormooymuabl (ITPUTY) sBiseTcss ape3BbpraaitHoO
WHTEepecHbIM (eHOMeHOM. B craTtbe MBI Tpoje-
MOHCTpHpPOBaIH, 9To 2,2,2-TpudTopstanon (TDI)
ABISIETCSI OMHUM W3 (PAKTOPOB, KOTOPHIE MOTYT
BIIASITH KaK HA CIMIOCOOHOCTh MOHOKJIOHAJIFHBIX aH-
TUTEN Ccrieu(UIHO B3aNMO/IEHCTBOBAThH C COOTBET-
CTBYIOIINM aHTUTEHOM (OBaJILOYMHHOM), TaK M HA
ux tparcopmanuio B [TPUI, koTopbie criocoOHEI
HeceTn(PIIecKH CBSI3BIBATHCS ¢ pa3HOOOPa3HBIMHU
aHTUTeHamMu. Takoe W3MeHeHHe PeaKTHBHOCTH aH-
taTen noxd BiausHueM TdD sgBiaseTcs HEITWHEHHOMN
(hyHKIIMEW, KOTOpasi 3aBHUCHT HE TOJBKO OT KOH-
neHTpanuu TAD, HO ¥ OT BPEMEHH B TEMIICPATYPhI
naKyOarnuu. [loka3aHo, 9TO TIpH KOMHATHOU TEM-
mepatype (okoio 25 °C) crnenududHble aHTHTETA
o BozneiicTBueM 30% TDD tpanchopmupyroTcs
B [IPUI. Ognako mipu 0 °C mporiecc M3MEHEHHUS ak-
TUBHOCTH aHTHUTEI SBIISIETCS OOJIee CIIOKHBIM.

KnrwueBbie ciioBa: cienqupuIHbie MOHO-
KJIOHAJIbHBIC aHTHUTENA; TOJIUPEAKTUBHBIE HIMMYHO-
ITIOOYJIMHBI; B3aWMOJCHCTBUE aHTHTE€H—aHTUTEIO;
2,2,2-tpudropatanon; ahppuHHOCTH aHTHUTEI.
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