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experimental period. Controls received the sa me vo lume 
of distilled water according to the same scheme.

Using cell culture methods, the content of fi bro-
blast CFU (CFU-F) [4] and MSC [7,8] in the bone 
marrow and peripheral blood and the content of re-
gional mesenchymal precursor cells in the wound sur-
face [2] were evaluated on days 3, 7, and 14 of the ex-
periment. The content of committed stromal precursors 
in the zone of damage was determined by culturing of 
cell material obtained from the wound surface over 7 
days in complete nutrient medium supplemented with 
30 mg/liter insulin, 10 ng/ml stem cell growth factor, 
30 ng/ml epidermal growth factor, 10 ng/ml IL-6, and 
10 ng/ml basic fi broblast growth factor (all growth 
factors were from Sigma).

The data were processed using Student’s t test and 
nonparametric Mann—Whitney U test. The incidence 
of MSC in the bone marrow and peripheral blood was 
evaluated using generalized linear model for Pois-
son distribution. The correspondence of limiting dilu-
tions to unidimensional Poisson model was evaluated 

by linear log-log regression. The theoretic fraction 
of negative wells μi was described by an equation: 
μi=exp(-fxi), where f is the incidence of MSC and xi is 
the number of cells seeded to the well [7,8]. 

RESULTS

After removal of the skin fl ap we observed a natural 
dynamics of wound healing. Regeneration of the mo-
deled defect was completed by day 18 of the experi-
ment. Course administration of ULD of antibodies to 
G-CSF signifi cantly reduced the mean diameter of the 
wound compared to the control on days 4, 6, and 14 of 
the experiment (by 9.3, 12.3, and 38.7%, respectively), 
the wound surface was completely replaced by the 
connective tissue by day 16.

The content of MSC in the wound surface sig-
nifi cantly differed between the groups. In both cases, 
the content of regional CFU-F gradually decreased 
probably due to stimulation of their differentiation into 
specialized cell types [2] fi nally replacing the removed 

Fig. 1. Content of CFU-F (a) and MSC (b) in the bone marrow and CFU-F (c) and MSC (d) in the peripheral blood and number of stromal 
precursors in the wound area (e) in CBA/CaLac mice after removal of skin fragment (1) and administration of ULD of antibodies to G-CSF 
after skin wound modeling (2). Ordinate: parameter: per 2.5×105 myelokaryocytes (a, c); per 106 myelokaryocytes (b); per 106 mononuclears 
(d); per 105 nuclears (e).
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skin fragment by the secondary intention mechanism. 
In animals receiving antibodies to G-CSF, the num-
ber of stromal precursor cells in the damaged area 
considerably surpassed the control value throughout 
the experimental period (the maximum increase by 
488.4% was observed on day 14).

At the next stage we evaluated the participation 
of “deep” reserve mechanisms involving bone mar-
row MSC [1,3] in the processes of skin regeneration 
under the effect of the preparation containing ULD of 
antibodies to G-CSF. In the control group, minor accu-
mulation of CFU-F was observed, which was probably 
a result of activation of stress-limiting systems of the 
organism. These changes were accompanied by a drop 
in the content of clonogenic stromal elements in the 
peripheral blood, which was probably associated with 
their homing into the damaged zone and participation 
in skin regeneration processes (Fig. 1). MSC did not 
participate in the regeneration of the tissue defect after 
removal of the skin fragment, which completely agrees 
with our previous data [2].

In mice receiving ULD of antibodies to G-CSF, 
the content of CFU-F in the hemopoietic tissue de-
creased on days 7 and 14, while their content in the 
peripheral blood signifi cantly increased on days 3 and 
14 of the experiment (by 155.6% and 121.4%, respec-
tively). According to modern views, CFU-F apart from 
committed MSC can include true MSC [5]. However, 
our experiments showed that ULD of antibodies to 
G-CSF had no effect on the state of the pool of bone 
marrow MSC. At the same time, the number of circu-
lating MSC considerably increased in mice receiving 
ULD of antibodies to G-CSF (by 90% compared to the 
control on day 3 of the experiment), i.e. we observed 
their recruitment into the peripheral blood. Taking this 
fact into account we can assume that the absence of 
changes in the number of MSC in the hemopoietic 
tissue is related to extremely high self-regenerating ca-
pacity of these progenitor elements [3] and realization 

of the proliferative potential of these regeneratory-
competent cells.

Thus, course administration of ULD of antibodies 
to G-CSF to mice with removed skin fragment leads 
to considerable activation of “deep” reparation reserve 
of stem cells [1,3], which manifests in mobilization of 
mesenchymal precursor cells of different maturity into 
the blood accompanied by accumulation of stromal 
precursors in the damaged area and fi nally results in 
accelerated wound healing. The principal mechanism 
underlying the effect of preparations containing ULD 
of antibodies to regulators of physiological processes 
is stimulation of the production of the corresponding 
endogenous bioactive substances [6].

Our experiments demonstrated principal possibi-
lity of stimulating regeneration of surface tissues and 
some internal organs of the organism [1,3,5] by phar-
macological modifi cation of functions of stem cells 
based on the principle of simulation of the activity of 
natural regulatory systems.
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