
The cultivation temperature thus has a significant effect on the intensity of blast 
transformation in tissue culture; the effect of temperature on blast transformation has cer- 
tain special features which depend on the donors' age. 
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PROLIFERATIVE ABILITY OF NUCLEATED RAT BONE MARROW CELLS 

AFTER FREEZING AND THAWING 

O. P. Markova, E. Ya. Pankov, 
and V. I. Strona 

UDC 615.361.018.46.014.41 

The proliferative power of rat bone marrow myelokaryocytes after freezing and thaw- 
ing under the protection of hydroxyethyl derivative of tetrahydric alcohol (HEDTA) 
was studied in experiments on mouse--rat radiation chimeras. Rat bone marrow cells 
were shown to preserve their proliferative power. 

KEY WORDS: bone marrow; proliferative activity; freezing-thawing; radiation chi- 
meras. 

The criterion of effectiveness of low-temperature conservation of bone marrow cells is 
the assessment of their biological activity, whereby the functional integrity of the cells 
can be determined. The functional activity of the conserved cells is characterized by their 
proliferative ability in the recipient. 

The object of this investigation was to study the proliferative ability of nucleated 
rat bone marrow cells after freezing and thawing (to --196~ under the protection of the hy- 
droxyethyl derivative of tetrahydric alcohol (HEDTA). 
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Fig. i. Phosphatase-positive rat neu- 
trophils in mouse bone marrow. Reac- 
tion for alkaline phosphatase by Bur- 
stone's method, 900• 

EXPERIMENTAL METHOD 

To determine the proliferative ability of the myelokaryocytes, as well as other meth- 
ods, histochemical labeling is used, by means of which transplanted foreign donor's cells 
can be detected in the recipient. This method, suggested by Nowell et al. [9], was used as 
the basis of the present experimental investigation. At the same time, the viability of the 
transplanted bone marrow cells was estimated by rapid methods: The number of nucleated 
cells in i ~i of marrow was counted and the percentage of viable cells determined by the 
eosin test. 

Noninbred albino mice were used as recipients and albino rats as donor. Bone marrow 
was obtained from the femora of the donors after decapitation by flushing out with TsOLIPK-3 
preservative solution. Part of the bone marrow suspension was used as the freshly prepared 
graft and the rest was frozen. The bone marrow suspension was frozen under the protection 
of a 15% solution of HEDTA in a two-stage program. After thawing and determination of the 
absolute number and relative percentage of viable cells, the bone marrow suspension was used 
as the graft. The freshly prepared conserved bone marrow was injected into irradiated mice 
in an equal volume. 

The recipient mice were irradiated with 6~ 7 rays in a lethal dose of 900 R on the 
Rokus apparatus. A lethal dose of irradiation was necessary because, according to data in 
the literature [8], injections of bone marrow into mice irradiated with doses in the suble- 
thal range do not give a protective effect and they actually increase the mortality among 
the animals. 

In each series of experiments (four altogether) 50 sexually mature male mice weighing 
18-20 g were used. The animals were divided into three groups. Between 2 and 3 h after 
irradiation, a freshly prepared suspension of rat bone marrow cells was injected into the 
mice of group i, the mice of group 2 received a suspension of preserved cells, and the mice 
of group 3 acted as the control. The suspension of rat bone marrow cells was injected into 
the caudal vein of lethally irradiated mice in a dose of 4"i0s-5.105 cells in a volume of 
0.5 ml. According to the results of the eosin test, the viability of the transplanted bone 
marrow was about 80%. 

The mice were kept under ordinary animal house conditions. To prevent the intestinal 
form of radiation sickness, the mice were given chloramphenicol with their diet in a dose of 
2 mg per mouse. 

Mice surviving on the 20th day were decapitated, the bone marrow was removed from their 
femora, and films were prepared on the basis of which the proliferative ability of the rat 
bone marrow cells was determined. Data on proliferation of myelokaryocytes of the grafts 
were obtained by identifying neutrophilic granulocytes of the donors' type with cytochemical- 
ly detectable alkaline phosphate by Burstone's method [3]. By this method phosphatase-posi- 
tive neutrophilic granulocytes were quantitatively determined. Investigations by other 
workers [i, 2, 7, 9] have shown that neutrophilic granulocytes in rat blood and bone marrow 
react strongly for alkaline phosphatase, whereas this enzyme cannot be demonstrated in the 
neutrophilic granulocytes of mice. 
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The numerical results were subjected to statistical analysis [4]. 

EXPERIMENTAL RESULTS 

On the 20th day after transplantation of both freshly prepared and conserved rat bone 
marrow phosphatase-positive neutroph• granulocytes were found in the bone marrow of the 
chimera mice (Fig. i). Counting the phosphatase-positive cells showed that after trans- 
plantation of conserved bone marrow their relative percentage was 41 • 11.5, compared with 
only 25 • 2.24 after transplantation of freshly prepared marrow. However, these differ- 
ences were not statistically significant (P > 0.05). These results suggest that bone mar- 
row cells of donor rats can survive in foreign recipient mice. Meanwhile the presence of 
the donor's neutrophils in the recipient's bone marrow after such long periods (20 days) in- 
dicates that rat hematopoietic cells not only survive, but also proliferate in the chimera 
mice, for the lifespan of the neutrophils is about 12-14 days [6]. The rat neutrophils 
found on the 20th day in the mice thus had not entered the bone marrow as a result of trans- 
fusion, but were the result of reproduction of the rat cells in the recipient's body. 

Throughout the period of the experiment the survival rate of the mice was analyzed in 
each of the three groups. In the control group the animals began to die on the 5th day 
and after the 13th day all the mice had died. After transplantation of marrow, whether 
freshly prepared or frozen under the protection of HEDTA, the animals began to die later, 
namely on the 8th-lOth day after irradiation. The acute period of radiation sickness after 
transplantation of freshly prepared bone marrow was survived by 32% of the mice (other work- 
ers have obtained similar results [5]), whereas after transplantation of bone marrow con- 
served under the protection of HEDTA 36% survived. 

Animals with transplantation of disturbed bone marrow which survived the period of 
acute radiation sickness began to die mainly at the end of the third week. By this time 
the mice had developed secondary radiation sickness as a result of the graft versus host 
reaction [2, 5]. Presumably during transplantation of freshly prepared bone marrow, more 
immunocompetent cells entered the recipient's blood stream, and these gave rise to stronger 
immunological conflict between the donor's and recipient's cells, with the result that the 
survival rate of freshly prepared myelokaryocytes was lower and the mortality of the ani- 
mals correspondingly higher. 

Analysis of the results shows that heterologous myelokarocytes, frozen to --196~ under 
the protection of a 15% solution of HEDTA, can survive and proliferate in radiation chi- 
meras. This iSr shown by the presence of phosphatase-positive rat neutrophilic granulocytes 
with a well marked enzyme reaction in bone marrow of the mice. 

It can be concluded from the results of these experiments that nucleated rat bone mar- 
row cells retain their proliferative ability after freezing and thawing under the protection 
of a 15% solution of HEDTA. 
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