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Failure of Splenectomized Rabbits to 'Respond to Liver Extract and to 
Pteroylglutamic Acid." 

EDGAR JONES, J. L. WYATT, AND E. W .  EWERS. 
From the Department of Medicine, Vanderbilt Univcmity School of Medicine. 

Jacobson and Williams'T2 reported that 
splenectomized rabbits responded to the ad- 
ministration of several materials with an 
increase in reticulocytes. Liver extracts ef- 
fective in the treatment of pernicious anemia, 
synthetic xanthopterin, leucopterin and the 
pigment derived from fused uric acid caused 
reticulocytosis in their animals. Clinically 
inactive liver extracts as well as a number 
of unrelated materials failed to evoke a re- 
sponse. Substances inducing reticulocyte in- 
creases were effective when given either intra- 
muscularly, intravenously or orally. Based 
on a large number of control counts it was 
concluded that any reticulocyte value ex- 
ceeding 3.5% following administration of a 
trial material indicated hemopoietic activity 
of that material. I t  is to be noted that none 
of their animals was anemic a t  any time 
during the period of observation. 

The nature of the materials found effec- 
tive by these authors stimulated us to test 
in a similar fashion the newly synthesized 
pteroylglutamic acid ( PC;A)3 which had been 
found to be effective in the treatment of the 
macrocytic anemia of sprue4 and in pernicious 
anemia .5 
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Procedure. Kine adult white rabbits were 
used. Th*e animals were fed Purina rabbit 
chow exclusively throughout the period of 
experimentation. Eight were males. The 
spleen was removed from 6 of these animals; 
the remaining 3 served as normal controls. 
Of the 6 splenectomized rabbits 4 were 
treated and 2 were followed as splenectomized 
controls. There was very little loss of blood 
from operation. However, to avoid reticulo- 
cyte increases owing to blood loss, 3 weeks 
were allowed to pass following operation be- 
fore any trial material was given. Pre- 
operative and post-operative red blood cell 
counts and determinations of hemoglobin 
indicated no anemia by standards reported for 
rabbits .6 

Rabbits No. 1 and 2 (splenectomized) were 
given 5 mg of PGA intramuscularly on 4 oc- 
casions over a period of 8 days. Rabbits 
No. 3 and 10 (splenectomized) were given 
5 units of liver extract (Wilson) intramus- 
cularly on 3 occasions over a period of 7 
days. No reticulocyte increases having oc- 
curred by 10 days following the last injec- 
tion of a series the animals were re-treated 
after a rest period of 10 days. Animals No. 
1 and 2 were given 20 mg of PGA intramuscu- 
larly on 3 occasions within a 5 day period. 
Rabbits No. 3 and 10 were given 20 units 
of liver extract (Wilson) intramuscularly on 
3 occasions over a period of 5 days. KO 
reticulocyte responses having followed, liver 
extract and PGA were then given into the 
stomach by means of a tube. Animals KO. 
1 and 3 were given 50  units of liver extract 
(Wilson) by tube on 3 occasions over a 
period of 7 days. Animals Nos. 2 and 10 
were given 10 mg of I'GA by tube on 3 
occasions over a 7 day period. 
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IYith few exceptions daily reticulocyte 
counts were made on the 4 splenectomized 
animals throughout the entire periods fol- 
lowing the first treatment. These periods 
covered approximately 7 weeks. Splenecto- 
mized and normal controls were followed with 
practically daily reticulocyte counts over a 
period of 3 weeks from the beginning of the 
experiment. The wet technic for counting 
reticulocytes was employed using brilliant 
cresyl blue dye. One thousand cells were 
counted on each determination. The same 
3 observers made all counts. The liver ex- 
tract used was known to be potent in the 
treatment of pernicious anemia. 

Results. No significant increase in reti- 
culocytes was noted in any of the animals 
which has been splenectomizedl and adequately 
treated with either liver extract or PGA. The 
normal controls showed reticulocyte ranges 
from .6 to 5.3%: the splenectomized controls 
showed ranges of 1.3 to 4.8%; the animals 
treated showed ranges of .7 to 5.276, the 
values bearing no relation to material ad- 
ministered. Chart 1 shows the reticulocyte 
range of a normal control animal. Chart 2 
shows the range of a splenectomized control. 
N o  charts are shown for rabbits treated since 
the reticulocyte ranges of these animals dif- 
fered in no respects from those shown. The 
reticulocyte ranges given were experienced 
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by practically all of the animals used, regard- 
less of group. No trend in any direction was 
noted in the case of a single animal. 

Conclusions. Splenectomized white rab- 
bits showed no significant change in percentage 
of reticulocytes following oral and parenteral 
administration of either pteroylglutamic acid 
or of liver extract effective in pernicious 
anemia. Greater variations were found in 
daily reticulocyte counts, both in controls and 
in splenectomized animals, than were reported 
by Jacobson and Williams. 
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I t  is generally considered that the agglu- as the Rh factor. 
tinogens M and N can be disregarded when Only a relatively small number of cases 
selecting donors for blood transfusion therapy. have been reported of type N individuals with 
While this is true for patients requiring only natural anti-M agglutinins in their sera.1,2 
a single transfusion, or multiple transfusions In addition, a few cases have been encoun- 
within a short space of time, in cases where lwiener ,  A. S., Blood Groups alld Transfusion, 
several tK-Ulsfusions spaced Over a long Period 3rd ed., p. 219, C. C. Thomas, Springfield, Ill., 
of time (months or years) are required, one 
must take into account the possibility of ZUnger, L. J., Wiener, A. S., and Sonn, E. B., 
isosensitization to the M agglutinogen as well 
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