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Induced Changes in Transplantability of Heniopoietic 
Colony Foriiiing Cells (3315) 

SALLIE S.  FRED^ A N D  WILLIE LV. SMITH 
Laboratory of Physiology, ”Vational Cancer Insti tute,  Bethesda, Maryland 20014 

The assay for colony forming units 
(C‘FC) described by Till and -\lcCulloch 
( 1 )  has been used in studies of effects of a 
variety of conditions which influence hemo- 
poiesis. These assay values represent the 
fraction of injected colony forming cells 
(CFC) lodging and making grossly visible 
colonies in the spleen. Assay of the colony 
forming cell population requires a knowledge 
of this transplantation fraction. Determina- 
tions of the fraction have given essentially 
the same results for several strains of mice 
( 2 ,  3 )  and for cells grown 3-20 days in an 
irradiated recipient (4 ) .  It seemed possible, 
however, that treatments such as irradiation 
and injection of endotoxin or vinblastine, 
which are known to affect C F L  ( 5 - 7 )  
might alter the transplantation fraction. 

Methods. The mice used were (BALB/c 
X DBAI,) F1 females 12-16 weeks old, 
housed individually. Cell suspensions were 
prepared as previously described ( 6 ) . 
Transplantation fractions were obtained es- 
sentially as described by Siminovitch et al. 
( 2 ) .  Briefly, suitable aliquots of marrow 
cells from treated and untreated donor mice 
were injected i.v. into 2 groups of recipient 
mice given 900 rads of ‘ ;To irradiation less 
than an hour before. One group of recipients 
served for assay of the CFC injected. The 
other group was injected with an appropri- 
ate aliquot of the cells. sacrificed after a 
given interval, and an assay was made of 
the CFV recovered from the spleen. The 
interval between injection and extraction of 
cells from the spleen was 3 hours unless 
otherwise specified. CFll  recovered,/CFC 
injected is the fraction, f , ,  for this second 
transplantation. It has been assumed that 
f ,  is equal to f l ,  the fraction for the first 
transplantation (which cannot be measured 
by this method), and that CFC = 
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FIG. 2 .  Transplantation fractions for femoral CFU 
of mice given no treatment or 2 5  pg of endotoxin 
1 day before, estimated from assays made 20 min 
to 5 hours after injection of donor cells. Number 
of experiments per point: control 2 hours, 2 ;  3 
hours, 18; endotoxin treated 3 hours, 5. Other points 
represent single experiments. 

diation it remained below normal for several 
days. 

These differences in transplantation frac- 
tion might be explained in part by differ- 
ences in the time required for the cells (to 
settle in the recipient spleen. Effects of 
varying the interval between injection and 
sacrifice for untreated and endotoxin treated 
donors are illustrated in Fig. 2. Cells from 
normal donors showed no significant differ- 
ence between intervals of 1, 2, 3, and 5 
hours. For endotoxin treated donors, al- 
though 3 hours appears to be sufficient for 
transplantation, the fraction a t  1 hour was 
lower, indicating that these cells did not 
lodge in the recipient spleen as quickly as 
the cells from controls. 

Estimates of the number of CFC in the 
inoculum are based on the fraction of CFU 

obtained from a second transplantation, 
since the fraction of colony forming cells 
transplanted cannot be measured as such. 
Confidence that these fractions are equal 
would be strengthened if a third transplan- 
tation should give the same fraction. In two 
experiments with normal mice the fraction, 
f:{, was 0.20, the same as the mean f 2  

value for 18 experiments. In  a single experi- 
ment with cells from mice given endotoxin a 
day earlier, the fraction, f:<, was 0.15 compared 
to a mean f 2  of 0.12 for 5 experiments 
(range, 0.09-0.16). 

In irradiated mice CFU values for cells 
assayed 1 day after exposure are lower than 
values for cells assayed a few minutes after 
exposure (6-9), a drop which has not been 
satisfactorily explained. As seen in Table I, 
this drop was less for CFC than for CFU 
because of the lower transplantation fraction 
observed 1 day after irradiation. Between 
minutes and 1 day after 200 rads there was 
a 70% loss in CFU compared to a 50% 
loss in CFC. 

Pretreatment with endotoxin or VLB has 
been shown to reduce or eliminate this post- 
irradiation drop (6, 7). Thus, CFU values 
1 day after irradiation were higher in 
treated mice than in controls. Transplanta- 
tion fractions were lower for treated mice, 
resulting in even greater differences in CFC 
than in CFU (Table I ) .  For mice given 
endotoxin this was more pronounced after 
300 rads than after 2CO rads; CFC were 2.8 
times control and CFU 1.8 times control. 
For mice given VLB and 200 rads, CFC 
were 6.6 times control compared to 2.4 times 
control for CFU. 

T.4BLE I. Colony Forming Cells per 1;emur I<stiinated lroni Meail CI;tJ and Ol)sei.vetl Trans-  
plantation Fraction for Irradiated Donors and 1)oiiors Gi\.eii 25 Fg of Endotosin 1 I h y  l<efore 

o r  4 pg of \'Ll</gm 2 Da)s Before Ii~r:idi:~tioii. 

'Ireat ineiit 

200 rads (iniii) xo7 
200 1.atIs ( 1  (1'1)) 240 
Entlotoxiii, 200 r:ids (1  t la) j  
\'LI3, 200 rads (1 (la!) 

312 
.37Y 

97 
300 rads ( 1  t h y )  55 
Eiidotosin, 300 r x l s  ( 1  ( la) )  

0.  I x 
0.1 1 
0.09 
0.04 
0.08 
0.0.3 

4483 
2182 
3467 

14,475 
688 

1940 
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Discussion. Changes in donor cells must 
have been responsible for the observed diff- 
erences in transplantation fraction since all 
recipient mice in these experiments were 
given the same treatment, namely, 900 rad 
irradiation. It is not known which character- 
istics of the cells determine transplantability 
or how these are affected by treatment with 
endotoxin, VLB, or radiation. If fragility is 
greater in the cells from treated mice one 
might suppose that its effects would be lost 
in the first transplantation, and that subse- 
quent fractions would be more nearly nor- 
mal. Changes in cell configuration and adhe- 
siveness are also possibilities to be consid- 
ered. Although the mechanisms responsible 
remain obscure, it is important to be aware 
of changes in transplantability which may 
be associated with treatment of the donor 
mouse. 

Surnvzary. Hemopoietic colony forming 
cells can be estimated from the assay of 
CFU, provided the transplantation fraction 
is known. The fraction for first transplanta- 
tion cannot be determined by the present 
methods and has been assumed to be the 
same as the measurable fraction obtained 
from a second transplantation. Fractions of 
CFU recovered on third transplantation 
were found to be the same as on second, 
supporting this assumption. Transplantabili- 
ty was altered by treatment of donor mice 
with irradiation, endotoxin, and VLB. Thus, 

the loss in CFC between minutes after and 
1 day after irradiation was less than the 
loss in CFU. Pretreatment of irradiated 
mice with endotoxin or VLB caused a 
greater reduction in the transplantation 
fraction than radiation alone. Thus, 1 day 
after irradiation, differences in CFC values 
between control and treated mice were even 
greater than the differences in CFU values 
previously reported. Clearly, changes in 
transplantability can be induced and this 
must be taken into account in the interpre- 
tation of effects of various treatments on 
hemopoietic colony forming cell popula- 
tions. 
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Protein Synthesis in Frog Embryos and Frog Liver Preparations, and Its 
Inhibition by Embryo Components* (33016) 

CORNELIUS F. STRITTMATTER 
Departnient of Biochmtistry, Bowman Gray School of Medicine of Wake Forest University, 

Winston-Salem, North Carolina 27103 

In  the course of frog development, the protein is not seen until some days after the 
total protein content of the organism re- larvae begin active feeding (1). The factors 
mains constant or decreases slightly during that control the pattern of protein turnover 
embryonic development and in the first days and net synthesis of protein during amphi- 
after hatching, and a net increase of total bian development have not been defined, 

* This work was supported by Research Grant GM and the detailed characteristics Of the pro- 
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