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Uniform Transfer to Random Bred Rats of Lymphatic Leukemia 
Induced by Gastric Instillation of Methylcholanthrene. (18331) 

HARRY SHAY, MARGOT GRUENSTEIN, AND LILLY GLAZER. 
Froni t h e  Sanzuel S .  Fels Research Institute, Temple University School of Medicine, Philadelphia, Pa. 

We have recently reported ( 1 ) the develop- 
ment of lymphatic leukemia in various mem- 
bers of our random bred colony of Wistar 
rats following the gastric instillation of 
methylcholanthrene. Initial efforts to trans- 
mit the leukemia to a group of rats, 32 to 
44 days of age, met with only indifferent suc- 
cess. Recently Gross ( 2 )  reported the trans- 
mission of lymphatic leukemia from Ak mice 
to C3H subline by using animals 1 to 7 
days old. By employing rats in this age 
group, we not only obtained a uniform trans- 
fer to animals of our own colony, but to 
rats obtained from the current Wistar Insti- 
tute colony and to random bred rats of the 
Sherman and Long-Evans strains. All of the 
transfers described in this report were ac- 
complished by the intraperitoneal injection of 
a suspension of leukemic spleen cells. 

Procedure. The spleen from a leukemic 
animal was put through a special masher* 
and then mixed (thoroughly with an approxi- 
mately equal volume of normal saline solu- 
tion. Injections of 0.2 cc of this cell sus- 
pension per animal were used. Table I con- 
tains the total number of transfers made and 
thus far represents transmission of the dis- 
ease through 14 generations. I t  also lists the 
groups of animals older than 7 days to which 
transfer of the leukemia was attempted. Simi- 
lar to the results of Gross in mice, we found 

TABLE I. Lymphatic, Leukemia. 

Age of animals No. of No. developiiig 
x t  txinsfoy, days aninialx lymphatic leukemia 

1 -7  1 6 1  1 6 1  
15 37 24 
3 0 3 3 15 
40 27 7 

1. Shay, H., Gruenstein, M., Marx, H. A., and 
Glazer, L., Cancer Remwch,  in press. 

2 .  Gross, L., PROC. SOC. EXP. BIOL. AND MEI)., 
19.50, v73, 246. 

*We are indebted for the detailed design of this 
instrument to Ernest Sturm of the Rockefeller Insti- 

a sharp decline in the number of successful 
transfers when animals past the age of 15 
days were used. 

Results. Among 18 rats from 32 to 44 days 
of age injected intraperitoneally with sus- 
pensions of spleen cells from animals which 
had developed leukemia after the gastric in- 
stillation of methylcholanthrene, only 3 de- 
veloped leukemia. These were diagnosed 19, 
29, and 30 days after injection and at the 
time of sacrifice athe white counts ranged from 
47,0010 to 340,000 with 31% to 95% blast 
forms. Histologically, the tissues were widely 
infiltrated with leukemic cells. Of the 18 
animals in this group those under 35 days 
of age are included in the 30-day-old group 
in Table I, while those older than 35 days 
are included in the 40-day-old group. I n  
contrast, 100% success was achieved with 
the 161 rats from 3 to 7 days of age injected 
in a similar manner. These animals all 
showed peripheral blood evidence of lym- 
phatic leukemia within 8 to 18 days after 
inoculation and if not sacrificed died usually 
within 25  days of injection. 

Uniform transfer of the disease was also 
achieved in 2 litters totaling 9 rats born to 
females obtained from the current random 
bred W'istar colony of the Wistar Institute 
from which the original animals for the de- 
velopment of our colony were obtained more 
than 1 2  years ago, as well as in 13 rats of the 
Sherman strain and 18 of the LongEvans 
strain born to mothers obtained from random 
bred colonies of these strains (Rockland 
Farms). The ages of these rats a t  the time 
of transfer were 3 to 7 days and all devel- 
oped leukemia as readily as did the young 
rats of our own colony. 

Comvnent. The uniform transfer of the 
lymphatic leukemia, developed through the 
gastric instillation of methylcholanthrene, to 
very young animals of 3 different strains of 
rats and only a limited transfer to 40-day- 

tute. old animals, suggests the presence of some 
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mechanism that resists invasion by foreign 
cells, which appears to be absent a t  birth and 
for a short time thereafter, but which then 
develops rapidly. The possibility of such a 
mechanism appears in the studies of Duran- 
R e p a l s (  3 )  with birds, those of Gross with 
mice and in our own with rats. 

Summary. Lymphatic leukemia induced in 
\Yistar rats by the gastric instillation of 

3. Duran-Reynals, F., and Bunting. H ,  Cancer 
RPsPwcIi, 1912, v2, 31.3 ; Duran-Reynals. F., Cancer 
Research, 1943: v3, 569. 

methylcholanthrene, was transferred to 40- 
day-old animals of our random bred Wistar 
colony with only indifferent success. When 
transfers were made to animals not older than 
7 days, these were successful in 100% of the 
animals. Transfer of the leukemia was also 
made uniformly to equally young animals of 
the Sherman and Long-Evans strains. The 
intraperitoneal injection of leukemic spleen 
cells was used in these experiments. 

Received -4ugust 18, 1950. P.S.E.B.M., 1950. \-75. 

Effect of Crystalline Vitamin Bls on Experimental Anemia in Mice.* (18332) 

Crj-stalline vitamin BIZ  has been shown to 
produce favorable hematological response and 
general clinical improvement in cases of 
Addisonian pernicious anemia. It has been 
reported(1) that vit. BIZ, when effective. is 
active in smaller doses than folic acid or 
thj-mine but the interrelations between these 
an tianeniic substances have not been clearly 
established. The potency of vit. BI2 prepara- 
tions has been determined on the basis of 
the clinical response of pernicious anemia pa- 
tients( 2.3) and assays have been made based 
on the growth of microorganisms (Lacto-  
bacillus leichnzannii and Lactobacillus luctis 
Dorner) (4-8). 

The experiments reported here were per- 

formed to determine the effect of vit. BIZ on 
the regeneration of red blood cells and hemo- 
globin in mice made anemic by the intraperi- 
toneal injection of phenylhydrazine. Phenyl- 
hydrazine has been employed as a mild hemo- 
lytic agent in Polyy the in ia  w r a  (9).  -4c- 
cording to Long ( 10) the mature circulating 
red cells of laboratory animals and humans are 
hemolyzed but the erythroblastic elements of 
the bone marrow are not injured by this 
drug. In  other studies on the hemopoietic 
activity of proteins and amino acids phenyl- 
hydrazine was used to induce severe hemolytic 
anemia in rats and rabbits( 11,12). Damo- 
daran and Vijayaraghavan( 13) observed that 
liver extract (Cohn’s fraction G)  caused a 

*Paper  77 .  This ivork was aided by grants from 
the Beech-Sut Company. the Sutr i t ion Foundation 
and the Universitl- oi California. The authors are 
indebted to  Mr. E.  -4. Murphy ior valuable sug- 
gestions and  to Merck Institute for Therapeutic 
Research through the courtesy of Dr. Gladys -4. 
Emerson for  a sample of crystalline vit. BIZ, 

t Permanent address : .Assistant Research Officer, 
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