
B. mesen te r icus  was not s tat is t ical ly significant (P > 0.05). Meanwhile S. albus and S. faecalis caused marked 
stimulation of antibody format ion (Table 1). 

Similar resul ts  also were obtained with E. coli 055 (Table 2). 

As regards  complement formation the spore-bear ing  aerobes and S. albus were most  active. For  S. 
faecalis  the difference f rom the ge rmfree  an imals  was not significant (Table 2). 

The resul ts  indicate that the formation of natural  immunity is dependent on the microbial  factor .  Indi- 
vidual representa t ives  of the normal  microf lo ra  were found to differ in their  effect on the formation of anti- 
bodies and complement.  An increase  in the concentration of antibodies against E~ coli in the absence of common 
antigens between E. coli and the mic roorgan i sms  used for contamination is evidence of nonspecific stimulation 
of the corresponding clones of ant ibody-forming cells  by individual representat ives  of the normal  microf lora .  
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KINETICS OF COLONY-FORMING ABILITY OF MOUSE 

BONE MARROW CELLS AFTER ADMINISTRATION 

OF HYDROCORTISONE 

V. A. Kozlov and I. G. Tsyrlova UDC 612.419:612.6]o014.46:615.357.453 

The dynamics of the colony-forming and migrat ion capacity of polyp, tent  hematopoietic stem 
cells in the bone mar row of (CBA x C57BL)F 1 mice was studied after  injection of hydrocor t i -  
sone~ The relat ive number of hematopoietic stem cells in the bone mar row was higher than 
in the control on the 3rd day after  hydrocor t isone injection. This increase  was maximal  on 
the 5th day af ter  the injection. On the 8th day the number of hematopoietic stem cells was 
down to normal  again. 

KEY WORDS: polyp.tent  stern cells; proliferat ion;  migration; hydrocort isone.  

For  a long t ime the immunodepress ive effect of glucocort icoids was explained by their  cytotoxic action 
on the immunocompetent  cells of lymphoid t issue [11]. However,  recent  observations have shown that cells of 
the thymus medulla of birds [15] and mice [7,8,10] are  res is tant  to the action of high doses of hydrocort isone 
(HC). Various workers  have obtained evidence to show that injection of HC into mice increases  the activity of 
the bone m a r r o w  cells in the graft  versus  host react ion [10] and in response to phytohemagglutinin in vitro 
[121o They consider  that these effects can be attributed to migrat ion of cor t i sone- res i s tan t  cells of thymus 
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Fig. 1. Relative number  of CFU in bone mar row of (CBA x C57BL} F 1 mice at var ious t imes 
af ter  single injection of 125 m g / k g  hydrocort isone.  In parentheses :  n u m e r a t o r -  number  of 
animals;  d e n o m i n a t o r -  number  of experiments .  Ord ina te )number  of CFU/105 nucleated bone 
m a r r o w  cells;  abscissa) t ime af ter  injection of HC (days}. 

Fig. 2. Number of CFU forming endogenous splenic colonies of hematopoietic cells af ter  their  
migrat ion f rom bone mar row at different t imes af ter  single injection of hydrocor t i sone into 
(CBA x C57BL) F 1 mice.  Ordinate} number  of endogenous CFU. Remainder  of legend as in Fig. 1. 

origin (T-cells) into the bone mar row under the influence of HC and their  "sequestrat ion" there for some 
time. The appearance of T cells  in the bone mar row has been observed 6-9 h af ter  s t ress  [2]. 

Since thymus cells are  known [3] to st imulate prol i ferat ion of polypotent hematopoietic stem cells (PHSC) 
the investigation descr ibed below was ca r r i ed  out to study the number  of PHSC in bone mar row and to compare  
it with their  ability to migra te  at  different t imes af ter  injection of the hormone.  

E X P E R I M E N T A L  M E T H O D  

(CBA x C57BL)F 1 mice were used~ HC was injected intraperi toneal ly into the animals in a dose of 125 
m g / k g  3,5, or  8 days before determinat ion of PHSC in their  bone mar row,  the number of which was est imated 
f rom the number of colony-forminguni ts  units (CFU) by the method of exogenous splenic colonies of hematopoi- 
etic cells [14]o For  this purpose,  0.1 -106 bone mar row cells of the experimental  animals were transplanted 
intravenously into lethally i r radia ted  (850 R) syngeneic recipients.  The effect of HC on migrat ion of PHSC was 
studied by the method of Pe t rov  and Khaitov [4]. HC in a dose of 125 m g / k g  was injected into the mice 3, 5, 
and 8 days before i r radiat ion (850 R), during which half of the leg was shielded by a plate made of lead (4 mm 
thick} and aluminum (1 mm thick). The animals were killed on the 9th day after  i r radiat ion and the number of 
endogenous colonies of hematopoietic cells in their  spleens was counted. 

The mice were i r radia ted  on the RUD-200-20-3  apparatus (dose rate 50 R/ ra in ,  voltage 180 kV, fil ter 
A1-3). The resul ts  were subjected to stat is t ical  analysis  with the aid of Student's cr i ter ion.  

EXPERIMENTAL RESULTS 

The results of the experiments of series I are given in Fig. I. The graph shows the HC led to a signi- 

ficant increase in the number of CFU in the animals' bone marrow as early as on the 3rd day after hormone 
injection (17.6• compared with 12.4• in the control}. The relative number of CFU in the bone marrow 
on the 5th day after injection of HC was 2.2 times higher than the values obtained in the control animals, 
whereas on the 8th day the colony-forming ability of the bone marrow cells had fallen again to the control 
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level. The maximal  increase  in  colony-forming ability of the bone mar row cells was thus observed on the 5th 
day after  injection of the hormone.  

Since the number  of endogenous colonies in the spleens of mice i r radia ted  with half the leg shielded 
ref lects  the extent of PHSC migrat ion from the bone marrow,  it can be concluded f rom the results  of these 
investigations (Fig~ 2) that the ability of the PHSC to migra te  was increased ,  although not significantly, by the 
3rd day after  injection of the hormone (from 6.3• to 10.3=~1.8), on the 5th day it was twice as high as in the 
control animals ,  but on the 8th day the ability of the PHSC to migra te  had fallen again to its initial level. The 
two p rocesses  studied thus followed a s imi la r  dynamics.  

Evidence has recent ly  been published that PHSC migrat ion f rom bone mar row var ies  with the cor t i -  
cos teroid  level [1,6]o Administrat ion of hydrocor t i sone inhibits migrat ion of CFU which has begun [5]. It thus 
seems likely that the increase  in the number of CFU in the bone mar row and in their  rate of migrat ion into the 
spleen on the 5th day after  injection of the hormone are due to the accumulation of CFU in the bone mar row as 
a resul t  of the depress ion of their migrat ion immediately af ter  injection of HC. However, it is even more  
likely that the observed effect is based on the process  of migrat ion and "sequestrat ion" of T-cel ls  in the bone 
mar row descr ibed in the l i terature  [9,13]. T-ce l l s  accumulating in the bone mar row under the influence of 
the hormone evidently stimulate the prol i ferat ive activity of the PHSC, which in turn leads to an increase  in 
their  number in the bone marrow.  In all probabili ty this p rocess  is accompanied by increased migrat ion of 
PHSC from the bone mar row.  This hypothesis is evidently confirmed by the experimental  results  shown in 
Figs.  1 and 2: The curve of the change of PHSC migrat ion completely repeats  the curve of the change in the 
number of PHSC in the bone mar row after  injection of HC. 
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