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IMMUNE INTERFERON FORMATION AND BLAST TRANSFORMATION
IN STIMULATED HUMAN LYMPHOCYTE CULTURES

L, 8, Priimyagi and V. G. Reizenbuk UDC 612,112,94,017.1-063
KEY WORDS: immune interferon; blast transformation of lymphocytes.

There has been a steady rise in recent years in interest in the regulatory effect of interferon (IN) on the
immune response, described by many workers [4, 8, 9, 12], Immune IN, or type I IN, is nowadays regarded
as a mediator secreted by lymphocytes in response to their stimulation {6, 14, 15].

The study of the individual features of immune IN production under the influence of mitogens and antigens
by lymphocytes from people in different age groups is interesting, In the literature on this subject there are
only a few, somewhat contradictory communications [5, 13].

The aim of the present investigation was to study production of IN and the dynamiecs of its formation in
lymphocyte cultures (LC), obtained from children and adults and stimulated by phytohemagglutinin (PHA) and
dried, purified tuberculin (PPD), and to study the relations between these processes and blast transformation

of lymphocytes (BTL).

EXPERIMENTAL METHOD

Blood for LC was obtained from seven adults (aged 40-50 years) and 24 children (aged 5-7 years), IN
formation was studied in 82 LC (52 from children and 30 from adults), The method of obtaining LC and of
evaluating BTL was described in detail by the writers previously [2], IN was determined in the supernatant
of 3-day cultures stimulated by PHA (PHA-P, from Difco, USA) in a dose of 10 pg/ml, and 6-day LC stimulated
by PPD (from Leningrad Institute of Vaccines and Sera) in a dose of 100 pug/ml. As the control, IN was de-
termined in unstimulated L.C from the children and adults under investigation, and also in nutrient medium
with the addition of PHA and PPD, incubated for three and six days.

IN was determined by the method based on delay of the cytopathic effect produced in primary trypsinized
human embryonic cultures by 100 CPDj;, of vesicular stomatitis virus, Indiana strain,

EXPERIMENTAL RESULTS

IN production was studied in 35 LC stimulated by PHA and in 20 LC stimulated by PPD, During stimu-
lation by PHA most indices of BTL in LC varied from 60 to 90% which, as was shown previously [2], is normal
for clinically healthy persons. However, during a normal proliferative response to PHA, IN formation was
absent in LC from 16 subjects (15 children and one adult), The negative response in six children was con-
firmed on retesting, This may be due both to low production of IN by children’s leukocytes [3] or to the fact
that the IN concentration was below the threshold of sensitivity of the method used to determine it. In the
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TABLE 1., Dynamics of Blast Transformation
and IN Production in Human LC Stimulated by

PHA and PPD
Stimula-{ p onor E&g;etigg lgf BTL index, |Interferon
tor culture, h |7 titer
T 24 0 <1:8
48 38 1:64
72 72 1:128
PHA v, 24 0 <1:8
48 12 1:16
72 42 1:32
96 — <1:8
120 — <1:8
T 24 0 <1:8
48 0 <1:8
72 4 1:32
96 7 1:128
120 12 —
144 16 <1:8
PPD M. 24 0 —
48 0 —
72 6 <1:8
96 15 1:64
120 18 1:64
144 21 1:128

remaining LC stimulated by PHA, IN was found in titers of 1: 8-1: 128; positive correlation was not found
between indices of BTL and titers of IN. Some LC with low BTL indices produced IN in high titers and, con-
versely, some with high BTL indices gave low IN titers. Inthe control L.C interferon formation was never found,

During stimulation by PPD, a positive BTL phenomenon was found in 17 (BTL indices above 5%) of the
20 LC studied (obtained from 13 children and seven adults), Lymphocytes of three children did not respond
to stimulation by PPD and no IN was produced in these cultures. Just as during stimulation by PHA, IN forma-
tion was not found in all LC with clearly expressed BTL. Of 17 positively responding LC, IN production was
found in eight; IN was found in LC from children in low titers (1: 8), but in cultures from adults the IN titers
were 1:8-1:128, i,e., practically the same as the titers in 1.C stimulated by PHA,

Analysis of the data on interferon production led to the suggestion that IN production in some LD could
take place at other times of growth of the culture, and would not be detected by a single fixation after 72 and
144 h (for PHA and PPD respectively). To shed light on this problem the dynamics of blast formation and IN
production was studied in subcultures, stimulated by PHA and PPD, obtained from three subjects, The results
showed (Table 1) that the peak of IN production in cultures stimulated by PHA in fact occurred at 72 h, although
IN formation began as early as in 24-h subcultures, before any morphological changes could be seen (sub-
cultures from donor V.), In response to stimulation by PPD hoth peaks (BTL and IN production) were shifted
in time to 120-144 h, Data obtained by investigation of LC of donor T, when IN production was found only in
72~ and 96-h subcultures and was not found at later stages of growth of the culture, are noteworthy. This is
evidence that the test for IN formation must be carried out not only in cultures fixed at one time, but at different
time infervals during their growth,

The results are interesting from at least two points of view. The first is assessment of the functional state
of the T lymphocytes — the main IN producers in stimulated cultures. It will be evident that the proliferative
activity of lymphocytes stimulated by a mitogen by no means completely reflects their functional integrity,
but rather reflects the production of various lymphokines, among which IN plays a special role, Evidence that
this is so is given by the suggestion that the study of IN formation in 3-day cultures stimulated by PHA should
be used as a new function test for human lymphocytes {7]. However, there is as yet no general agreement re-
garding the interpretation of negative results and, as the data given above show, they are by no means rare.
On the other hand, attention is drawn to the absence of correlation between IN titers and BTL indices, which
was observed previously by the writers when studying relations between BTL indices and the production of
another lymphokine — lymphotoxin [2]. We know that whereas practically all immunologically normal lympho-
cytes respond to stimulation by PHA, only those which are specifically sensitized respond to antigenic stimu-
lation, In this case also, however, correlation did not exist between the intensity of blast transformation and

interferon production. This evidently indicates that lymphokines are not produced by all transformed lympho-
cytes, but only by a certain population of them.



Pidot et al, [11] found wide individual variations between IN titers in leukocyte cultures obtained from
different individuals and stimulated by Newcastle disease virus., Considerable variations in IN titers also
were observed in the same subjects during a long (18 months) period of observation, possibly in connection
with the functional state of the lymphocytes producing IN, The role of the genotypic characteristics of the
individual in the manifestation of this process [1] has been confirmed in genetic studies on inbred mice with
transplantation of bone marrow cells [10].

Taking into account the data in the literature and the results of the present experiments, a final conclu-
sion on the value of the inferferon formation test as a means of estimating functional activity of human lympho-
cytes can be drawn when the results of investigation of the same subjects at different time intervals are avail-
able. Work aimed at obtaining such results is now in progress.
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AMOUNT OF EXOGENOUS LINEAR DNA TAKEN UP BY
Escherichia coli CELLS TREATED WITH Ca®™" CATIONS

M. I. Bukrinskii and A, G, Sabel'nikov UDC 579.842.,11:579.254,22

KEY WORDS: Ca' cations; E scherichia coli; transformation.

Treatment of Escherichia coli cells with Ca™ cations, first used by Mandel and Higa [3], enables exog-
enous DNA to be introduced into this naturally untransformable microorganism, However, the frequency of
chromosomal transformation obtained by what is currently the most widely used technique is extremely low,
at best 10~7-107% [1], Meanwhile the quantity of irreversibly adsorbed DNA (i.e., not removed by washing
out and resistant to the action of deoxyribonuclease) on Cat -treated cells is quite considerable [4], It can
thus be tentatively suggested that only a small proportion of this DNA penetrates into the cytoplasm. If is
also possible that penetration of DNA into the cytoplasm takes place effectively, but the DNA is then quickly
broken down by the action of intracellular enzymes and loses its transforming activity, The possible influence
of various postrecombination processes on the appearance of the transformants likewise cannot be ruled out,
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