
urine did not do so, even with large dosages and prolonged treat- 
ment. The only ovarian response is an increase in the number of 
corpora atretica of the small follicles only, and in the degree of 
hyalinization. The biological action of substances from these 2 
sources is not the same when tested on the female Macacus monkey. 
These differences are more pr(:nounced in the female than as seen 
in the male monkey (Engle) ~ and add to the increasing mass of data 
that extracts of anterior pituitary and of human pregnancy urine 
are biologically different. 
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Metabolic Differences Between Two Transmission Lines of 
Mouse Leukemia. * 

JOISEPI-I VICTOR AND JAXES S.  POTTER. (Introduced by J. W. Jobling.) 

From tlie Depar tmmt  of Pathology,  College of Physicians and Surgeons, Columbia 
University, aiid the Department of GC)ictics, Carnegie Institution of Washington, 

Cold Spring Harbor. 

The experiments of Warburg’ on the metabolic differences he- 
tween tumors and normal tissues have stimulated similar investiga- 
tions in leukemia. Although considerable data have accumulated 
relative to the metabolism of the cells in leukemia, many of the con- 
clusions have been contradictory. 

The following investigation has been undertaken as part of the 
program conducted in these laboratories in which the genetics, path- 
ology and cytology of transmissible leukemia of mice have been 
reported by MacDotvell, Richter and Potter.” The genetically 
controlled material developed in their studies is particularly suitable 
for nietabolic experiments. The oxygen consumption and both 
aerobic and anaerobic glycolysis of normal lymph nodes and leuke- 

~~ 

*This investigation was supported by a grant from the Carnegie Corpora- 

1 Warburg, O., 13iochc?)?. Z., 1924, 132, 51. 
2 Richter, M. S., and MMacDowell, E. C., J. Exp. Med. ,  1930, 51, 659. Mac- 

Dowell, E. C., anrl Richter, N. S,, .T. Cancer Eesearch, 1930, 14, 434. Richter, 
hl. N., anrl MacDowell, E. C., J .  Bzp. Ycd., 1930, 15, 833. MacDowell, E. C., and 
Richter, M. IS., PROC‘. SOP. EXP. Bra .  AND MED., 1931, 28, 1012. MacDowell, E. 
C., and Richter, 3f. X., B i d .  Zmtral . ,  1932, 32, 266. Potter, J. S., and Richter, 
M. S., Proc. X a t .  -4c. So.,  1932, 18, 298. Potter, J. S., and Rriehter, M. N., Arch.  
Pi:th., 1933, in prcss, 

tion, and an appr~pri:ltioii froin t h p  Reswrch Fund of Columbia University. 
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mic lymph nodes of 2 distinct transmission lines, designated A and 
I, have been studied by one of us. 

All animals were from strain C-58 in which 100% were suscept- 
ible to the transmitted disease. Line I killed the inoculated animals 
in 3 to 4 days, Line A in 6 to 8 days. Infiltration of the lymph nodes 
in Line I has been shown to be complete in 72 hours, while in Line 
A, 4 days. 

Method. The animals were 6 to S weeks old. The experimental 
animals were of the same sex and almost invariably litter mates. 
Congested, hemorrhagic and necrotic glands were discarded. 
Four normal animals were sacrificed for each determination of the 

of the lymph nodes. In  Line I, one or 2 
animals were used; in Line A the lymph nodes of 3 mice were com- 
bined to obtain sufficient material. The quantity of tissue in each 
respirometer varied froni 30 to 70 mg. moist weight. The nodes of 
Line I were used 3 days after inoculation, of Line A, 5 to 6 days 
after inoculation. The nodes were cut in strips about 2 to 3 mm. 
thick, while immersed in unbuffered or phosphate buffered Ringer’s 
solution. The sliced tissue was placed in 1 to 2 cc. of solution in the 
respirometers, about 15 to 20 minutes after the animal was sacrificed. 

Oxygen consumption and aerobic and anaerobic glycolysis were 
measured by the Warburg method2 with the tissues in Ringer’s solu- 
tion in Fenn respirometers. The nodes were weighed at the end of 
the experiment after removal of excess fluid by blotting. All tissues 
were then fixed in Flemming’s solution for cytological study. Thc 
moisture content of the tissues was estimated as 80% and the ob- 
served values were corrected by this factor. 

Results. Table I is a summary of the experiments, showing for 
each series the range of metabolism, the mean, probable error and 
differences in metabolism, probable error of the difference and the 
ratio of the difference to the probable error. The differences are 
from 5.8 to 18 times the probable errors of the differences. 

Not only are there striking differences between the metabolism of 
lymph nodes of normal and leukemic aninzuls but also between those 
of the z different lines of transmissible leukemia The 0, consump- 
tion of nodes of Line A is greater than that of nodes of both Line I 
and normal. However, the aerobic glycolysis of Line I is almost 3 
times as great as that of normal and Line A. Furthermore, the 
anaerobic glycolysis of lymph nodes of Line I is about 1.5 times as 
great as that of Line A and almost 3 times as great as that of nor- 
mal. 
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