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Quantitative composition and functional activity of immunocompetent cells differ in mice of
different strains. The counts of T cells in the bone marrow and spleen, proliferative activity
of T cells in the spleen, levels of IL-2 and IL-10 production by splenic T cells, number of
antigen-specific T cells and their functional activity are low in C57B1/6, BALB/c, and CC57W
mice and high in CBA/Cal.ac, DBA/2, and C3H animals. Low phagocytic activity of perito-
neal macrophages was detected in BALB/c and CC57W mice and high activity in C3H ani-
mals. The content of antibody-producing cells in the spleens of C57B1/6, BALB/c, and CC57W
mice is higher than in CBA/Cal.ac, DBA/2, C3H, A/SN, and AKR/JY mice. Functional activity
of B cells is lower in BALB/c and CC57W compared to CBA/Cal.ac and DBA/2 mice.
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Individual sensitivity of animals to similar exposure
is one of the main problems of biomedical research.
The use of genetically homogenous animals in experi-
mental studies provides the identity of data and im-
proves the efficiency and reliability of biological fin-
dings. Inbreeding fixed rare and valuable signs in la-
boratory animals, which allowed the use of inbred
mouse strains as experimental models in medicine and
biology [1]. One of the main indicators of homeostasis
is the immune system [3,9,10]. Differences in the para-
meters of immune reactions in mice of different strains
[1,4] suggest quantitative and functional differences in
the pool of immunocompetent cells.

We studied some immunity values in intact mice
of different strains.

MATERIALS AND METHODS

Experiments were carried out on CBA/Cal.ac (n=20),
C57B1/6 (n=20), DBA/2 (n=20), BALB/c (n=20),
CC57W (n=20), C3H (n=10), A/SN (n=10), and AKR/
JY (n=10) mice weighing 18 g (collection fund of
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Laboratory for Experimental Biomedical Simulation
of Institute of Pharmacology).

Phagocytic activity of peritoneal macrophages was
evaluated by measuring optical density of the solution
after destruction of phagocytes loaded with neutral red
particles [13]. The levels of total T cells [12], theo-
phylline-resistant cells (T helpers) [2], and B cells [6]
in the bone marrow were evaluated by the method of
rosette formation. Lymphocyte subpopulations (CD4*,
CDS8* cells) in the spleen were evaluated by indirect
immunofluorescence [5] with monoclonal antibodies
(Caltag Lab.). Proliferative activity of lymphoid (T
and B) cells was evaluated in the lymphocyte blast
transformation test using 2,3-bis(2-methoxy-4-nitro-5-
sulfophenyl)-5-[(phenylamino)carbonyl]-2H-tetrazo-
lium hydroxide (XTT, soluble tetrazolium salt) [11].
The results were evaluated on AIFR-01 enzyme im-
munoassay analyzer (Uniplan) at A=450-500 nm.

Enzyme immunoassay for measuring IL-2 and IL-
10 was carried out with supernatants of Con A-stimu-
lated splenic lymphocytes (ICN Biomedicals Inc.) using
Amersham Pharmacia Biotech kits. Cellular immune
response was evaluated in the delayed-type hypersen-
sitivity test [7]. For sensitization the animals were
subcutaneously injected with 1x107 sheep erythrocytes
(100 pl). The resolving dose of the antigen (1x108
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sheep erythrocytes, 20 ul) was injected on day 5 after
sensitization under the hind paw aponeurosis. The same
volume of normal saline was injected into the contra-
lateral paw (control). The intensity of inflammatory
reaction was evaluated 24 h after injection of the re-
solving dose of the antigen. The animals were sacrifi-
ced, both paws were cut at the level of the talocrural
joint, and weighed on torsion scales. The inflammation
index was evaluated by the difference in the weights
of experimental and control paws. The absolute (10%/
organ) count of antibody-producing cells in the spleen
was evaluated by the method of local hemolysis [8].
The data were processed by variation statistics method
using Statistica for Windows software.

RESULTS

The phagocytic activity of peritoneal macrophages
was minimum in CBA/Calac, BALB/c, and CC57W
mice and maximum in C3H mice (Table 1).

The total content of T cells and count of T helpers
were higher in DBA/2 mice than in C57B1/6 ones. The
count of B cells was higher in the bone marrow of
C57BI1/6 mice (Table 2).

The content of CD4* cells in the spleen was maxi-
mum in C3H mice (37.67%) and minimum in BALB/c
mice (27.33%). The content of CD8* cells was higher
in C3H mice and lower in BALB/c and CC57W mice.
The CD4*/CD8* ratio was minimum in C3H mice and
maximum in BALB/c ones (Table 3).

The highest index of T and B cell stimulation was
detected in C57B1/6 (1.74+0.02 and 1.53+0.06) and
the lowest in BALB/c (1.07£0.06 and 1.06+0.04) and
CC57W mice (1.07+0.01 and 1.10+0.06, respectively).

Analysis of the capacity of splenic T cells of
CBA/CaLac and C57B1/6 mice to produce IL-2 and
IL-10 revealed higher values in CBA/Cal.ac mice com-
pared to C57Bl/6 mice. In CBA/Calac mice the level
of IL-2 production by splenocytes was 790.51+3.31
pg/ml, of IL-10 273.57+36.11 pg/ml, vs. 679.16+30.77
and 141.60+12.54 pg/ml, respectively, in C57B1/6 mice.

Delayed-type hypersensitivity test showed that the
production of antigen-specific T cells was higher in
CBA/CaLlac mice and functional activity of these cells
(production of proinflammatory cytokines) was higher
than in C57Bl/6 mice.

The content of antibody-producing cells in the
spleens in CBA/CalLac, DBA/2, C3H, A/SN, and AKR/
JY mice (from 2.80+0.97 to 4.40+0.45 million cells/
organ) was lower than in C57Bl/6, BALB/c, and CC57W
animals (from 9.55+0.88 to 10.12+1.80 million cells/
organ).

Hence, the parameters of cellular immunity (T
cell counts in the bone marrow and spleen, including
counts of CD4* and CD8" cells), proliferative activity
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TABLE 1. Phagocytic Activity of Peritoneal Macrophages in
Mice of Different Strains (Arb. Units; X+m)

Mouse strain Value
CBA/Calac 32.70£6.29
C57Bl/6 92.60+14.78
DBA/2 84.00+10.61
BALB/c 33.00£5.94
CC57wW 28.60+5.94
C3H 186.60+12.56
A/SN 51.60+7.44
AKR/JY 57.00+12.49

TABLE 2. Counts of Common T (Tc), B cells, and T Helpers
(Th) in the Bone Marrow and Spleen of DBA/2 and C57BI/6
Mice (%; Xxm)

Parameter DBA/2 C57Bl/6

Bone marrow

Tc cells 54.40+8.55 45.00+2.51

Th cells 11.60£2.16 2.0+0.5

B cells 14.60+1.91 25.20+1.53
Spleen

Tc cells 45.0+2.5 45.00£2.51

Th cells 4.5+0.5

B cells 25.20+1.54 25.20+1.53

of T cells, levels of IL-2 and IL-10 production by
splenic T cells, content of antigen-specific T cells and
their functional activity) were lower in C57Bl/6, BALB/c,
and CC57W mice than in CBA/Calac, DBA/2, and
C3H animals. Nonspecific resistance (phagocytic ac-
tivity of peritoneal macrophages) was low in BALB/c
and CC57W mice and maximum in C3H animals. Hu-
moral immunity parameters (count of antibody-pro-
ducing cells in the spleen) were high in C57Bl/6,
BALB/c, and CC57W mice and low in CBA/Cal.ac,
DBA/2, C3H, A/SN, and AKR/JY animals. Functional

TABLE 3. Content of CD4*, CD8* Lymphocytes and Their
Ratio in the Spleens of Mice of Different Strains (%; X+m)

M D4* D8* . N

storzl;isne Iymr?hocytes Iym:):hogcytes Cb4’/cbs8
CBA/Calac 31.00+£1.29 | 18.00+2.31 | 1.71%x0.19
C57Bl/6 34.80+1.80 | 28.25+3.09 | 1.27+0.19
DBA/2 33.00+£1.00 | 26.00+0.58 | 1.05+0.08
BALB/c 27.33%1.76 | 15.00+0.58 | 2.21+0.21
CC57wW 28.33+0.88 | 16.67+2.03 | 1.83+0.48
C3H 37.67£1.33 | 39.67+2.33 | 0.96+0.09
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activity of B cells was lower in BALB/c and CC57W
mice than in CBA/CalLac and DBA/2 animals.
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