
tional properties. In that case they behave as helpers (T, Tact) or as depressors (Trab, 
B + "null"), but they may also possess both types of activity (Bmouse). In relation to 
Bmous e lymphocytes this depends on the initial level of the reactions: Inhibition is char- 
acteristic of a value of 13.5-1.6%, stimulation is characteristic of a value of 7.3-2.3% 
(P < 0.05). Lymphocytes may have a corresponding effect on phagocyte function in an in- 
flammatory focus, where the proportions of the various mononuclear subpopulations may differ 
from the peripheral blood picture: In some patients with suppurative wound infection the 
number of Bmouse, Tra b and, in particular, of Tact cells is increased. 

The results offer prospects of a new method of assessing the role of lymphocytes in in- 
fection through their regulating influence on the (phagocytes--basic effects of antibacterial 
immunity) system. 
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STIMULATION OF TRANSIENT ENDOGENOUS SPLENIC COLONY 

FORMATION IN NORMAL AND PLETHORIC MICE INFECTED 

WITH Mycoplasma arthritidis 
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Featurss distinguishing the action of Mycoplasma arthritidis on the hematopoietic sys- 
tem of experimentally infected mice include stimulation of endogenous colony formation [3], 
activation of erythropoiesis in sublethally irradiated [4] plethoric [I, 5] mice, and abo- 
lition of the block of erythroid differentiation induced by repeated injections of small 
doses of actinomycin D, which is evidence of the erythropoietin-independent character of the 
stimulating effect of this organism [i], have led to the hypothesis that the target cells 
for M. arthritidis may be found among precursors at the stage(s) of differentiation between 
colony-forming stem cells and erythroid cells, production of which from precursors depends 
on erythropoietin (EP). Colony-forming cells forming transient endogenous colonies in the 
spleen (CFU-TE) satisfy these conditions. They begin to appear on the 3rd day after sub- 
lethal irradiation; on the 7th day the colonies disappear [6]. CFU-TE production from hemat- 
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endogenous colonies in normal and in- 
fected mice depending on dose of ir- 
radiation, i, 3, 5) Control, irradi- 
ation in doses of 4, 5, and 6 Gy re- 
spectively; 2, 4) infection with M. 
arth~tidis 24 h before irradiation 
in doses of 4 and 5 Gy respectively. 
Abscissa, time (in days) after irradi- 
ation; ordinate, number of endogenous 
colonies in spleen. 

TABLE i. Transient Endogenous Splenic 
Colony Formation in Plethoric CBA Mice 
Irradiated in a Dose of 4 Gy (M • m) 

Time after irradiation, days 

Inoculum 

Control 11,0_ 1,4 
(7,8+ 14,2) 

M. arthritidis Over 150 
(confluent growth' 

Serum of anemic 24,0__+_3,5 
mice (confluent growtbl 

L e g e n d .  C o n f i d e n c e  i n t e r v a l  shown i n  
p a r e n t h e s e s  (P = 0 . 0 5 ) .  

5,0+__1,1 
(2,2--7,8) 
52,4• 
(34,8--70,0) 
38,8• I 1,2 
(7,6--70,0) 

opoietic stem cells is undisturbed in plethora, i.e., it is independent of EP although sub- 
sequent differentiation is sensitive to EP [8] and is stimulated by blood loss [6, 8] or by 
exogenous EP [8]. 

The aim of this investigation was to study the action of M. arthritidis on CFU-TE. 

EXPERIMENTAL METHOD 

Experiments were carried out on male CBA mice weighing 20-22 g, obtained from the "Stol- 
bovaya" Nursery, Academy of Medical Sciences of the USSR, and on B6AF: (C57BL/6 • A/Sn)FI 
mice of both sexes obtained from the "Rappolovo" Nursery, Academy of Medical Sciences of the 
USSR. 

The mycoplasmas were obtained as described previously [2]. Mice were infected intra- 
peritoneally with M. arth~tidis in a dose of 108 colony-forming units. 

1568 



TABLE 2. Incorporation of 59Fe (in % oi 
injected radioactivity) in Bone Marrow 
and Spleen of Plethoric CBA Mice Irradi- 
ated in a Dose of 4 Gy (M • m) 

Objec t  

Bone 
m a r r o w  

Sp leen  

T i m e  af ter  i r r ad ia t ion ,  days  

t n o c u l u m  
4 5 6 

Cont ro l  . . . .  I0 59-+0 0710 6 0 - ' - 0 , 0 3 0 , 4 7 •  
~ . a r t n r m o l s  I o ' 4 o 7 o  080148•177 
S e rum o f  / ' - I 

S e rum o f  anemiclo ,70+-  0,00t0,s2 • 0 ~41o,G, ~ o . , 2  
m i c e  , , 

CFU-TE were detected by counting colonies of hematopoietic cells under a magnifying 
glass on the surface of spleens fixed in Bouin's solution at different times after irradi- 
ation in a sublethal dose (4.0-6.0 Gy). 

Plethora was restored by the method of Curry et al. [7]. Mycoplasmas were injected 24 
h after the second transfusion of a suspension of isologous erythrocytes. 

S�Fe (ferrous citrate, specific activity 0.2 mCi/ml) was injected intraperitoneally in 
a dose of 0.5 vCi in 0.5 ml physiological saline 6 h before sacrifice of the mice. Radioac- 
tivity in the spleen and bone marrow was determined on a Gamma spectrometer (Nuclear Chicago, 
USA). 

EXPERIMENTAL RESULTS 

The time course of formation of transient endogenous splenic colonies in the mice de- 
pending on the dose of irradiation is illustrated in Fig. i. With a decrease in the dose 
from 6 Gy to 5 and 4 Gy the number of colonies increased; their formation reached a maximum 
on the 5th day, in agreement with observations by other workers [8, I0, ii]. Injection of 
M. arthz~tidis into CBA mice 24 h before irradiation led to marked stimulation of formation 
of transient colonies, and also of colonies detectable on the 9th day (arising from hemat- 
opoietic stem cells). Identical results were obtained in experiments with mice of the other 
geno type (B6AFI). 

In plethoric CBA mice irradiated in a dose of 4 Gy, transient colony formation was de- 
pressed (Table i): The number of colonies at all times was reduced about tenfold compared 
with their number in the spleen of normal mice. However, plethora had virtually no effect 
on the development of transient colonies in the spleen of mice infected with M. arthritidis: 
Their formation was greatly enhanced, evidence that the activating action of M. arthritidis 
on CFU-TE is EP-independent. Serum with an increased EP content obtained from anemic (after 
blood loss) mice also stimulated transient endogenous colony formation in the spleen of 
plethoric mice, but the effect was weaker than that of M. arthz~tidis. Such great differ- 
ences between the control and experiment as were observed in the number of transient colo- 
nies at the same times (4th-6th days) after irradiation could not be detected by measuring 
S�Fe incorporation into heme of erythroid cells in the spleen and bone marrow (Table 2). This 
was evidently connected with the fact that CFU-TE give rise not only to erythroid, but also 
to megakaryocytic and granuloeytic colonies [ii], which do not take up S~Fe. 

A study of the dynamics of S�Fe incorporation into erythroid cells in the bone marrow 
of normal (not plethoric) hybrid B6AFI mice irradiated in a dose of 6 Gy showed (Fig. 2A) a 
transient peak on the 6th day after irradiation in the regenerating bone marrow of mice in- 
fected with M. arthritidis. A similar peak of 59Fe incorporation could be found in the 
spleen of normal and infected mice on the 5th-6th day after irradiation (Fig. 2B), although 
its value varied from one experiment to another, possibly due to the low sensitivity of the 
method. After this transient peak, on the 8th-lOth day after irradiation, the main peak of 
isotope incorporation corresponding to the development of endogenous colonies arising from 
hematopoietic stem cells appeared. 

The results described above thus indicate that M. arthritidis may have a stimulating ac- 
tion on the CFU-TE population in the spleen (and also, perhaps~ in bone marrow, see Fig. 2A). 
These cells, first found by Robinson [i0], are evidently a special reserve category (possibly 

1569 



/,o 3 

0,5 " z z f 
i 

r ; ' , I I I I I ~r--'t---1-'--f I I I I I I ! 

2 8 4 5 6 7 # e lO l Z a 4 # # 7 e e I0 

Fig. 2. Dynamics of SgFe incorporation 
in bone marrow (A) and spleen (B) of 
B6AFI mice irradiated in a dose of 6 
Gy. i) Control; 2) mice infected with 
M. arth~itidis 24 h before irradiation. 
Abscissa, time (in days) after irradia- 
tion; ordinate, incorporation of 59Fe 
(in %), 

a side branch) of hematopoietic precursors, which are activated when hematopoiesis is under 
stress [8]. As the progeny of hematopoietic stem cells CFU-TE have progressed considerably 
further along the histogenetic line of development, but still preserve their competence for 
differentiation in the direction of erythroid, megakaryocytic, and granulocytic-monocytic 
branches of hematopoiesis [ii]. The biological significance of the existence of such a re- 
serve compartment of hematopoietic precursors will be evident: There is an urgent need for 
mature cells after exposure to a stress-inducing factor such as irradiation. For hematopoietic 
stem cells surviving after irradiation to commence differentiation, a certain lag period must 
be gone through, during which the stem cells proliferate until they reach a threshold number, 
after which differentiation begins [6]. The CFU-TE set out on "suicidal" differentiation a 
few days earlier, and colonies formed by the progeny of these cells are "absorbed" on the 7th 
day after irradiation, having satisfied the need of the organism for mature cells. Data on 
the effect of mycoplasmas, for which not only animals but also man act as carriers, on CFU- 
TE are important in this connection. The possibility cannot be ruled out that this "trig- 
gering" of CFU-TE may explain the ability of M. arth~tidis to sharply enhance the postradia- 
tion survival rate of mice irradiated in a lethal dose [2]. An adverse manifestation of this 
phenomenon may be an increase in the number of hematopoietic precursors which are target 
cells for leukemogenic viruses, which in the case of a mixed mycoplasma-virus carrier state 
is the cause of induction of leukemia in resistant mice [2, 3, 4]. Hitherto proliferation of 
CFU-TE has been stimulated either by blood loss a few hours after irradiation [6, 8, Ii] or 
by injection of EP [8], i.e., by creating an increased demand for erythroid differentiation. 
In plethora, on the other hand, when endogenous EP production has temporarily ceased [7], the 
formation of transient endogenous colonies is depressed [8, ii], although production of CFU- 
TE from stem cells is not disturbed [8]. We know [9] that repeated injections of small doses 
of actinomycin D lead to specific blocking of erythropoiesis on account of temporary cessa- 
tion of differentiation of erythroid burst-forming units (BFUe) in the progeny more sensitive 
to EP [12]. However, injection of M. arthritidis abolishes this block [I] and also, as the 
present investigation demonstrated, triggers differentiation of CFU-TE in the same way as EP, 
but independently of it, for EP production is not increased in mice infected with M. arthy~- 
tidis [5 ]. 

It can be postulated on the basis of all the facts described above that CFU-TE (and 
also, possibly, BFUe and other precursors whose production is not disturbed in plethora) may 
act as target cells for the action of M. arth~tidis. The predominant activation of these 
cells may play a key role in the mechanism of the hematopoietic disorders and disturbance of 
the formation of an effective immune response in infections with mycoplasmas and combined in- 
fections with mycoplasmas and viruses. 

l, 

2. 
3. 

LITERATURE CITED 

D. R. Kaulen, A. V. Sanin, and V. V. Khorobrykh, Byull. Eksp. Biol. Med., No. ii, 578 
( 1 9 8 0 ) .  

D. R. Kaulen, A. V. Sanin, V. V. Khorobrykh, et al., Zh. Mikrobiol., No. 5, 72 (1980). 
A. V. Sanin, D. R. Kaulen, V. V. Khorobrykh, et al., Byull. Eksp. Biol. Med., No. 8, 
179 (1979). 

1570 



4. A. V. Sanin, V. V. Khorobrykh, A. V. Pronin, et al., Nauchn. Dokl. Vyssh. Shk., Biol. 

Nauki, No. 4, 95 (1980). 
5. A. V. Sanin, V. V. Khorobrykh, and D. R. Kaulen, Byull. Eksp. Biol. Med., No. 9, 274 

(1980). 
6. S. S. Boggs, P. A. Chervenick, and D. R. Boggs, Blood, 40, 375 (1972). 
7. J. L. Curry, J. J. Trentin, and N. Wolf, J. Exp. Med., 125, 703 (1967). 
8. C. J. Gregory, E. A. McCulloch, and J. E. Till, J. Cell. Physiol., 86,~ 1 (1975). 
9. K. Reissmann and K. Ito, Blood, 28, 201 (1966). 

I0. C. V. Robinson, Proc. Soc. Exp. Biol. (New York), 124____,118 (1967). 
ii. W. Wiktor-Jedrzejczak, Experientia, 37, 1024 (1981). 
12. K. S. Zuckerman, R. Sullivan, and P. J. Queensberry, Blood, 51, 957 (1978). 

ISOLATION OF HYBRID HUMaN--RODENT SOMATIC CELL CLONES 

K. N. Grinberg, G. D. Iashvili, 
E. M. Pichugina, and V. G. Chernikov 

UDC 576.363/.364.082.623 

KEY WORDS: hybrid cells; man; mouse; Chinese hamster. 

Hybridization of mammalian somatic cells is widely used in the investigation of differ- 
entiation, of regulation of gene action, and chromosome mapping. The most popular method of 
obtaining hybrid cells is by fusion of cells of two mutant lines and growth of the cells on 
a selective medium [i]. Definite difficulties arise in the production of hybrid cells when 
normal nonmutant human fibroblasts are used as one of the partners. 

In the investigation described below a selective system was worked out for obtaining 
hybrids by fusing normal human cells growing on a substrate with mutant Chinese hamster and 
mouse cells. 

EXPERIMENTAL METHOD 

Mutant Chinese hamster cells (M) resistant to 30 ~g/ml of 6-mercaptopurine, clone MOI 
isolated from M cells after culture on medium with ouabain (i mM), normal human embryonic 
skin fibroblasts of strains F20 and IMG795, normal human embryonic muscle cells of strain 
IMG812, mutant LTK mouse cells resistant to 30 ~g/ml of 5-bromodeoxyuridine, and clone L01, 
obtained after culturing LTK cells on medium with ouabain (i mM) were used. The cells were 
cultured in Carrel flasks on Eagle's medium with the addition of 20% bovine serum without 
antibiotics; this medium will be described later as normal medium. 

The components of selective medium HATG3 were hypoxanthine (from Chemapol, Czechoslova- 
kia) i0 -~ M, aminopterin (from Schuchardt, West Germany) 4.10 -7 M, thimidine (from Serva, West 
Germany) 1.6.10 -TM, and glycine (from Reanal~ Hungary) 3.10 -6 M. 

Ouabain (from Serva, West Germany) was used in the concentrations indicated below, The 
experiments were conducted on plastic petri dishes (diameter 40 mm, Leningrad Factory) or 
glass dishes (diameter 60 and i00 mm, from Anumbra, Czechoslovakia), To maintain the pH of 
the medium between 7.2 and 7.4 the dishes were kept in airtight containers under an atmo- 
sphere containing 5% C02. To count the growing colonies the cells were stained with methylene 
blue. To count the number of growing colonies, nuclei were stained with azure-eosino Films 
for karyologic analysis were prepared with cells harvested by shaking the Carrel flasks. The 
films were air-dried by the usual method and stained with 2% Giemsa stain by the G method, 
using trypsin or CsCI. At least i0 metaphase plates were analyzed in each clone. 
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