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The content of stromal clonogenic cells in hemopoietic and lymphoid organs of mice and
guinea pigs decreases with age. This drop is most pronounced in the thymus of mice and
guinea pigs and in mouse spleen (more than 12-, 75-, and 8-told, respectively). The contents
of stromal clonogenic cells in the bone marrow of old mice and in the spleen of old guinea
pigs are reduced by 50 and 40%, respectively, in comparison with young animals. These
data indicate that the content of committed and inducible osteogenic precursors can decrease

with age.
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Adult mammals have osteogenic precursor cells cap-
able of forming in vitro clones of fibroblasts with
osteogenic properties. Two types of such cells are
distinguished: committed (COPC) and inducible osteo-
genic precursor cells (IOPC). Both possess the main
characteristics of stem cells, after explantation they
enter the G, period of the cell cycle and retain their
osteogenic potential in cultures. COPC do not require
special induction for differentiation into osteoblasts,
while IOPC need special inductors of bone formation
for recruiting the osteogenic cells population [1]. The
pools of COPC and IOPC are believed to be gradually
exhausted in senile osteoporosis [2,4]. COPC belong to
a population of bone marrow stromal clonogenic cells
(CFC-f), while IOPC to splenic and thymic CFC-f {1].

We examined the age-related changes in the con-
tent of CFC-f in the bone marrow, spleen, and thymus
of mice and guinea pigs. Protocols and conditions of
culturing of splenic and thymic CFC-f were chosen,
which allow to estimate the number of these cells in
explanted suspensions.

Laboratory of Immunity Regulation, N. F. Gamaleya Institute of
Epidemiology and Microbiology, Russian Academy of Medical
Sciences, Moscow

MATERIALS AND METHODS

Experiments were carried out on CBA mice and guinea
pigs of both sexes aged 2 weeks to 3 years. Cell sus-
pensions of the bone marrow, spleen, and thymus were
prepared by mechanical disaggregation [3], and com-
plete cell population (C-cultures) or adhesive cells
alone (A-cultures) were explanted in monolayer cul-
tures [3]. For preparing C- and A-cultures, bone mar-
row (0.2-5x10%), spleen (10-15x10%), or thymus (10-

TABLE 1. ECF-f in Mouse Bone Marrow Cell Culture in the
Presence of Feeder Bone Marrow Cells from Guinea Pigs
of Different Age (M+m)

Age of donors
Mouse age, of feeder bone ECE-f x10°
months marrow cell,
months
2 2 2.0£0.1
12 1.8£0.1
8 2 1.92£0.2
12 1.8+0.2
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15x10° cells were explanted into 25-cm?® flasks in
5 ml a-MEM containing 5% fetal calf serum (A-cul-
tures) or in 5 ml complete culture medium containing
o-MEM (80%), fetal calf serum (20%), and antibio-
tics (penicillin and streptomycin, 100 pg/ml each).
After 2 h, the medium with non-adherent cells in A
cultures was discarded, adherent cells were twice
washed with «-MEM, and complete culture medium
was added.

In some C- and A-cultures, 1.5x107 guinea pig
bone marrow cells irradiated in a dose of 60 Gy (¢°Co,
10 Gy/min) were used as a feeder. All cultures were
grown for 12 days in a CO, incubator at 37°C, then
fixed in ethanol, stained with Azur-Eosin, and colo-
nies containing no less than 50 fibroblasts were coun-
ted. The efficacy of cloning (ECF-f), i.e. the number
of colonies formed by 10° (for mouse bone marrow)
or 10° (for other cell populations) explanted cells, was
estimated.

RESULTS

During culturing of bone marrow cells, the efficacy of
colony formation largely depends on the density of
explanted cell. If the explantation density is above or
below optimal, the growth of CFC-f colonies is suppres-
sed. In mouse and human bone marrow cell cultures,
ECF-f at an explantation density of 2x10* cells/cm?
is 50 times lower than at an explantation density of
4x10° cells/cm? [3]. The optimal explantation density
of bone marrow cell can be attained by culturing of
few intact bone marrow cells in the presence of suffi-
cient number of irradiated feeder bone marrow cells.
ECF-f in these cultures is constant and does not de-
pend on the number of intact bone marrow cells. In
other words, each explanted CFC-f gives rise to a
colony [3]. It is important to be sure that the growth-
stimulating activity of feeder bone marrow cells does
not change with age (Table 1).

Then we defined the optimal conditions for cul-
turing of splenic and thymic CFC-f and analyzed how
the presence of feeder cells in the culture determines
the growth of CFC-f from these organs. CFC-f colo-
nies did not grow without teeder bone marrow cells
in both C- and A-cultures of bone marrow cells from
mice of different age (Table 2). This could be ex-
plained by a very low explantation density of intact
bone marrow cells (no more than 3x10* cells/cm?),
which was insufficient for manifestation of their feeder
activity. Addition of irradiated feeder drastically in-
creased the ECF-f in C- and A-cultures of bone mar-
row cells. Similar effects were observed after ex-
plantation of thymocytes from mice and guinea pigs
(Tables 2 and 3), though thymic cells were explanted
at a very high initial density (20-30x10* cells/cm?).
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This is in line with the data that bone marrow and
splenic cells possess colony-stimulating activity due to
the presence of platelets and megakaryocytes, while
thymocytes, lymph node cells, and blood leukocytes
lack of such activity [3]. ECF-f in C-cultures of guinea
pig bone marrow and splenic cells and in mouse
splenocyte culture 2-8-fold surpassed that in A-cul-
tures. Another explanation is a very high explantation
density of these cell suspensions (no less than 6x10*
cells/cm? for guinea pig bone marrow cells and 40x10*
for splenic cells) sufticient for manifestation of their
feeder activity. In general, addition of a standard feeder
levels the ECF-f in C- and A-cultures of all studied
cell populations. In many cases the ECF-f in C-cul-
tures of mouse and guinea pig splenic cells with the
feeder 1.5-fold surpassed that in the corresponding
A-cultures grown on the feeder. There are at least
two explanations of this effect: first, splenic feeder
cells stimulate proliferation of a greater number of
CFC-f than the feeder bone marrow cells and, second,
lower adhesive activity of splenic CFC-f in com-
parison with bone marrow and thymic CFC-f. Our
results indicate that A-cultures of the bone marrow,
splenic, and thymic cells grown in the presence of
standard bone marrow feeder, can be used for evalua-
ting the age-related changes in the content of CFC-f
in the corresponding cell populations in mice and
guinea pigs.

The content of CFC-f in the femoral bone marrow
of 2-week-old mice is negligible, but by the age of 2
months their content increases (by 45 times), re-
maining at this level untill the age of 10 mounths, and
decreased by almost half by the age of 2 years (Table
2). In 2-week-old guinea pigs the coatent of CFC-f in
the femoral bone marrow is negligible and decreases
with age almost 5-fold (Table 3). The content of CFC-f
in the spleen of 2-month-old mice 4-fold surpasses
that of 2-week-old mice, but rapidly decreases with
age (Table 2). In guinea pig spleen, the content of
CFC-f decreases negligibly with age (no more than by
40%). In mouse thymus the content of CFC-{ drops
with age. Thus, the content of CFC-1 in hemopoietic
and lymphoid organs of mice and guinea pigs de-
creases with age. This drop is most pronounced in
mouse and guinea pig thymus and in mouse spleen
(more than 12-, 75-, and 8-fold, respectively) and east
expressed in mouse and guinea pig bone marrow
(2-fold) and in guinea pig spleen.

Since the population of bone marrow CFC-f in-
cludes COPC, while splenic and thymic CFC-f po-
pulations include IOPC [1], our findings suggest that
both populations of precursors are likely to decrease
with aging.

The study was supported by the Russian Founda-
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