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ACTIVATION OF MURINE LYMPHOCYTES IN VivOo: BLASTOGENESIS AND DNA
SYNTHESIS AFTER STIMULATION WITH BACTERIAL ADJUVANT

T. K. CHAUDHURI AND A. K. CHAKRAVARTY
Centre for Life Sciences, University of North Bengal, Darjeeling 734 430, India.

ABSTRACT

Freund’s complete adjuvant containing killed mycobacteria has been used in this study to
stimulate the lymphoid cells in vivo. The degree of stimulation with three different doses of this
substance was measured in terms of blastogenesis and DNA synthesis by the lymphoid cells in
spleen, lymph nodes and peripheral blood. The implication of the findings has been discussed.

INTRODUCTION

T has been shown by several workers that certain

substances other than specificantigen can stimulate
the T cells in vitro to provide helperfactorinantibody
response!s? and to perform cell mediated immunologi-
cal functions?+?. We have shown that a plant lectin like
Concanavalin A (Con A) can stimulate the murine
tymphocytes (T cells) in vivo!?. In this investigation,
complete Freund’s adjuvant known as general stimu-
lator for reticuloendothelial system, has been used for
stimulation of lymphocytes in vivo in mice. The pro-
cess of stimulation of lymphoid cells in spleen, lymph
nodes and peripheral blood has been investigated by
studying blastogenic transformation of the cells; DNA
synthesis in the course of blastogenesis has also been
measured in the case of spleen and lymph node cells.

MATERAL AND METHODS

Animals

Inbred C57BL mice, obtained from Cancer
Research Institute, Bombay and reared in our Centre
with mice-feed from Hindusthan Lever Limited.,
Bombay and water adlibitum were used for the experi-
ments. Eight to twleve week old mice were used forall
the experiments.

Measure for Blastogenesis

Freund’s complete adjuvant (Difco, U.S.A.) con-
taining killed mycobacteria was injected intraperito-
neally with three different doses,0.1,0.3and 0.5 ml per
animal. The rate of blast transformation of lympho-
cytes in different organs like spleen, mesenternic lymph
node, other lymph nodes (cervical, axillary and inqui-
nal lymph nodes pooled together) and peripheral
blaod was recorded at 24 hrintervals upto 96 hr. Cell
suspensions from different lymphoid organs and the
buffy coat of the sedimented penpheral blood In

sodium citrate solution were layered on Histopaque
(Sigma Co., U.S.A. Product No. F 8628) and spun
down at 3000 RPM for 15 minutes for separation of
lymphocytes from RBCs, debrs, etc

The percentage of blasts was counted according to
the method described earlier?. Briefly, the proportion
of transformed or ‘blast’cells was determined from the
sum of viable medium plus large lymphocytes divided
by the total viable lymphocytes, counted by hemo-
cytometer in presence of trypan blue. The percentage
count of blasts was corrécted by subtracting the per-
centage of medium and large lymphoid cells in respec¢-
tive lymphoid organ of normal control mice; the latter
index usually varied from 3 to 6%,

Measure for DNA synthesis

DNA synthesis was measured by the rate of incor-
poration of *H-Thymidine into DNA as described
earlier’. Cells from spleen and mesenteric lymph node
of expenmental and control animals were collected by
using tissue grinder and suspended in minimum ¢ssen-
tial medium. Cell numbers were adjusted at 4 X 106
cells/ml. Minimum essential medium was supple-
mented with 10% goat serum, nystatin (50 u/ml) and
penicillin-streptomycin (50 ¢ /ml). Goat serum was
used instead of fetal calf serum as i1t was easily avail-
able. It was observed that viability and blastoid trans-
formation of murine lymphocytes in the medium
containing goat serum were similar as in the medium
with fetal calf serum (unpublished observation). Tri-
plicates of 250 ul cell suspension containing 10° cells
were taken into glass culture tubes, 2 up Cy 3H-
thymidineg (sp. Act. 15.8 Ci/mM, Bhabha Atomic
Research Centre) was used per tube and the cells were
incubated for 8 hrat 37° Cin a humidified atmosphere
of 7.5% CO, in air. The cultures were terminated by
washing with cold phosphate buffered saline and pre-
cipitated with cold 10%.trichleroacetic acid (TCA).
The TCA precipitates were then filtered onsmall filter
paper ( Whatman filter paper no. 3) Each residue was
washed with [0 ml of 10% TCA aad filter papers were
dried and counted in omniflour-toluene for total
radiocactivity,
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Figure 1. Photomicrograph of the blast cells at 48
hours. Cells were in suspension and stained with Dela-
field’s haematoxyhin.

RESULTS AND DISCUSSION
Blastogenesis

A good number of lymphoctyes transform into
blasts from 72 hr onward with intraperitoneal injection
of the complete adjuvant. The blastogenesis peak is
reached between 48 and 72 hr in lymphocytes (figure 1)
from all the'sources with all three doses of Freund’s
complete adjuvant (table 1). The differences between
initial and maximal responses is marginal. The blast
cells induced with adjuvant are not too much vacuo-
lated or exhausted by 72 to 96 hr as in'case of Con A

induced blastso,

DNA synihesis

DNA Synthesis by the cells of spleen and mesenteric
lymph node have been presented in figures 2 and 3
respectively. In both cases, the dose-dependent patt-
erns of DNA synthests are similar. Treatment with0.3
ml adjuvant caused the maximum incorporation of
radioactive precursors in DNA, It seems that there
could be two cycles of DNA synthesis in course of 96 hr,
the first peak might be around 24 hr. This is more
evident with the dose of 0.3 ml adjuvant per animal.

In the present investigation, it was observed that
complete adjuvant containing killed Mycobacterium
can stimulate the lymphoid system of mice in vivoand
cause blastoid differentiation of the lymphocytes. It
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Figure 2. Pattern of incorporation of JH-TdR by
splenic lymphocytes at: different hours after in vivo
stimulation with different doses of Freund’s complete
adjuvant.

Doses of adjuvant per animal:@—® 0.1 m!; QO
0.3ml and @ —@ 0.5 ml.

Control, without adjuvant: @ —€(same symbols for
the different doses of adjuvant and control have been
used in other figures).
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Figure 3. Pattern of incorporation of YH-TAR by
lymphocytes of mesenteric lymph node at different
hours after in vivo stimulation with different doses of
Freund’s complete adjuvant,

was known that complete Freund’s adjuvant poten-
tiate a given antigen when injected along with the
antigent'>!2, It has also long been recognized that
certain microorganism or bacterial extracts inCrease
the host’s resistance to a variety of unrelated bacterial
or viral infections by stimulating reticulo-endothehal
system (RES) and also stimulate immumty against
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tumours 29, Different parameters for stimulation of
RES like increment in the weight of spleen and liver,
phagocytic activity of the RE celis, rate of antibody
synthesis, resistance to viral infection with introduc-
tion of Corynebacterium parvaum in mice have been
studied earlier!%s2, The present investigation provides
two parameters, blastogenesis and DNA synthesis to
measure the stimulation of lymphoid cells with adju-
vant at cellular level.

Furthermore, this study will possibly help to initiate
a programme to test the immunologic response of the
blast cells activated by the Freund’scomplete adjuvant
containing killed bacteria. It has been shown that
although Con A i1s a polyclonal stimulator, Con A
induced blasts can mount cytotoxic response against
aliogeneic targets including tumour cellss. It remains
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ANNOUNCEMENT

SIXTH INTERNATIONAL CONFERENCE ON FRACTURE

The Sixth International Conference on Fracture in
Engineering materials will be held at New Delhi,
during 4-10 December 1984. The main topics to be
discussed, during the conference are: (1) Fracture
Mechanics and Mechanisms, (2) Fatigue mechanics
and mechanisms, (3) Failure at high temperatures,
mechanics and mechanisms, (4) Environmental effects
on fracture, (8) Dynamic fracture, (6) Fatigue and

fracture of non-metallic materials, (7) Fatigue and
fracture of composites, (8) Engineering Applications
of Fracture mechanics, (9) Test techniques, (10)
Failure analysis,

Further details may be had from Dr K. N. Raju,
General Secretary, 1CF 6, Deputy Director, National
Aeronautical Laboratory, Bangalore-560 017.




