
retinitis. Toxoplasmata were abundant i n  the lesions. 
I n  this illstance, there can be no doubt that the infec- 
tion was acquirecl during intrat~terine life. Bnother 
infant IL.11.) came to autopsy recently the~ ~ i t h  
typical lesions of toxoplasn~ie encephalomyelitis, I\-hich 
waj  verified by t~.ansmission of the infection to animals 
from postmorten~ material. An  obstructive hydro-
eepl~a!us, oh-ionsty due to the i:lfection, noted two 
liours postpartinn, points to rlie prenatal inception of 
the disease. 

I n  ,211 attempt to ascertain the existence of matelma1 
infection, tests f o r  ne~ltralizing antibodies1* in tile 
bloocl of the n~otilers have been begun. The mothers 
of the above t ~ o  infants with proxTen toxoplasmosis 
have been studied. Their .era, normal control sera 
and phyqiological saline qolution were nlixed with 
varying clilntlons of nlouse brain suspension infected 
\$-it11 Tosoplasma, ancl inoculated intradermally into 
rabbit<. The developtnent of typical Toxoplasma skin 
lesions ivaj nsed as  an indicator. There was definite 
inhibition of the formation of such lesions by the sera 
of the lnothers of the infected children. This demon- 
stration of maternal neutralizing antibodies leads Sur- 
ther support to the probabiiity that infantile toso- 
plasmosis is of prenatal orrigin. 

This disease of the central nervous system i n  in- 
fants has a specifie pathological picture characterized 
by necrotizing chronic inflammatox*y lesions, milial'gr 
granulomata, conspicuous calcification, frequent hy- 
drocephalus and focal chori~retinitis.~, The ab-7s 

sence of major developmental anomalies of the brain 
indicates tliat the infection, when congenital, probably 
begins late in fetal life. 

The symptoms and signs of widespread cerebral 
damage, ~ocntgenograpliio e~idetrce of internal hyciro- 
eephnlni: and cerebral calcification, the ophthalmo-
seopie observation of a striking chorioretinitis, and 
the presence in the bloocl of neutralizing antibodies to 
Tosoplasma, have led to the clinical diagnoqis of ser-
era1 new cases alio to be reported later. Of these 
children, two (P.D. and d.1.) have survived to the 
ages of 4 and 2 years, each giving anamnestic evidence 
of the disease early in  infancy. These children are  
nientally deficient, and one, qubject to eonvnlsions, liad 
beexi regarded as  a n  epileptic. I t  is quite probable 
that such instances of infantile toxopla~mic enceplialo- 
myelitis, ~ ~ h i c h  severe cerebral damage, susvisre ~ 5 t h  
may be erroneouqly classified a s  congenital m:tlfo~ma- 
tion of the brain, birth injury, epilepsy, congenital 
hyclroreplliins, etc. It is desirable to  separate in-
stances of this specific, congenital infection from these 
heterogeneous groups, since the hope of snccessful 
therapy depends upon their x*ecognition. It uroi~lcl 
see111 esl2eciallg important to detect the inapparent 

l s d .  B. Sabin and P. I<. Olitsky, SCIENCE,85: 336, 
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infection of the mother i n  order to  prerent the dis- 
ease in the child. It is hoped that serological tests and 
eirentually a curative agent will make this possible. 

ABWERSTOLF 
DAVIDCO%VEX 
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COLLEGE AND SURGEONS,OF PHYSICIANS 

EXPERIMENTAL ANTI-PERNICIOUS ANE-
MIA FACTOR DEFICIENCY I N  DOGS 

Is the collrce of studies on intestinal absorption in 
clogs with "internal" bile fistulae (anastomosis of the 
gall bladder to the right renal pelvis with ligation of 
the common bile dnct) we have observed the spon- 
taneous development of an anemia. Further careful 
study has shown the anemia .LO be of the lnaerocytic 
hyperchromic type. 

Kolmal values for red count, hemoglobin, mean cor- 
puscular volume (XCV) ,  mean corpuscular diameter 
( 3 1 0 )  and mean corpuscular hemoglobin (XCHb), 
have been established, as shown in Table 1. The values 
for  dogs kept 6 month;: of more on our  stock diet do 
not differ significantly from those of animals newly 
received. 

TBRLE 1 

N ~ ~ m b e rof liean Standard 
obserra- dogs deviation 

tions 

Bed cell count (n~illious/ 
mm8) ........,..... 49 


Ifemoglobin (grams per
100 jnl.) .. . . . .. . .. . . 49 

JIean corpuscrtlar volume 
(cubic micra) .. .. . . . 49 

Mean corpuscular diam-
eter (miera) .. . . .... 19 

Nean corpnscular hemo-
globin (micro-micro- 

Having establislied the normal blood pietni-e of dogs 
in  this laboratory i t  also became necessary to  set u p  
criteria f o r  an experimentally produced anemia re-
sembling the human macrocytic hyperchromic anemias, 
F I J C ~as  pernicious anemia and sprue. I t  is now gen- 
erally accepted that this type of anemia in man is due 
to lack of a factor present in liver, which has been 
termed the anti-pernicious anemia (-%PA) factor o r  
erythrocyte maturation factor. Such a deficiency is  
believed to be produced i n  man either by failure of 
intestinal absorption (sprue), lack of intrinsic factor 
in the gastrointestinal tract (pernicious anemia) or 
by diiease of the liver and conseclwnt inability of that 
organ to store the APA factor produced by reaction 
between intrinsic and extrinsic factors (macrocytic 
anemia of human liver disease). S o  matter i n  which 
tray the normal ehain of el-ents is interrupted, the 
result is an increase of MCV, 3fCD and N C H b  above 
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the normal range, a decrease in  the red cell count and 
megaloblastic o r  elythroblastic hyperplasia of the bone 
marrow. Human pernicious anemia and sprue respond 
to the parenteral administration of liver extract, but 
are not benefited by any substance of known chemical 
constitution that has been tested. The criteria fo r  a n  
experimental anemia analogous to  pernicious anemia 
and sprue may therefore be given as : (1) Anemia of 
the macrocytic hyperchromic type; (2) hyperplasia of 
the erythroblastic tissue of the bone marrow; (3) re-
sponse to purified liver extract given parenterally; (4) 
no response to other factors known to be essential in 
normal nutrition and metabolism. 

Fifteen bile fistula dogs have developed anemia with 
increases in MCV and MCHb. No dog that has sur- 
vived the operation for  4 months has failed to develop 
these blood changes. The highest MCV observed is 
98.7; 11of the 15 dogs have shown MCT's above 85.9 
(4 S.D. above the mean f o r  normals). The MCV in 
every dog has remained above 81.5 ( 3  S.D. above the 
mean) f o r  considerable periods. Changes in  MCHb 
have not been as striking as  those in AICV. They 
have exceeded 25.7 (3  S.D. abosre the mean for  normal 
animals) i n  S dogs and have bee11 above 24.1 i n  the 
other 7. I n  6 animals the &ICD has been cletermined 
with a a a r  micrometer during the height of the anemia 
and has been found to exceed 3 S.D. of the mean for  
normal animals in each instance, the maximum dixm- 
eter attained being 7.4 micra. 

This anemia usually appears within 2 to 4 months 
after operation, shows (lilie pernicious anemia in  
man) a t e n d e n c ~  to spontaneous remissions with retic- 
ulocyte showers, and is accompanied (as in sprue) 
by marked weight loss. 

W e  are indebted to Dr. L. W. Diggs for  reports on 
the condition of the bone marrow, the specimens being 
obtained by autopsy or biopsy. H e  informs us that 
the marrow exhibits a mild erythroblastic hyperplasia, 
and that the mean diameter of the nucleated red cells 
decreases following liver therapy. 

Thc response to liver extract (El i  Lilly and Com- 
pany, purified) given intramuscularly has been studied 
in 6 animals. I n  every instance a single injection of 
30 units or more has been followed by a reticulocgte 
increase (2 to 20 per  cent.), and a return of MCV 
and MCHb to within 2 S.D. from the normal mean. 
Increases of a million or more cells have been pro- 
duced, but have required frequent injections totaling 
more than 30 units. 

I n  order to  prevent deficiencies that occur when bile 
is absent from the gastrointestinal tract it  has been 
necessary to inject vitamins A, D, E and K. I f  these 
substances are  not given parenterally the dogs are 
likely to  succumb when the red cell count falls below 
4.0 millions. I n  addition we have given various ani- 

mals injections of thiamin, riboflavin, nicotinic acid, 
pyridoxin, calcium pantothenate and choline without 
improvement in  the blood picture. 

IncidentaI observations are  the presence of acid in 
the gastric secretion, the absence of plasma bilirubin 
(x-hich in any case is not detectable in the plasma of 
normal dogs), the presence of normal concentration of 
plasma protein and a susceptibility to the development 
of localized infections at  the site of subcutaneous in-
jections. 

The anemia in the bile fiitula dog fulfils the criteria 
that me have established for  a n  experimentally pro- 
duced BPA f a c t o ~  deficiency analogous to pernicious 
anemia and spixe. W e  belie\-e that this deficiency is 
probably due to a failure of absorption of the APA 
factor from the intestine. One must consider that the 
lack of recirculation of bile might interfere with the 
functions of the livel; and therefore produce a macro-
cytic anemia that could best be compared to the macro- 
cytio anemia of human liver disease. But this latter 
condition usually fails to respond to liver therapy and 
in this respect differs from pernicious anemia, sprue 
and the anemia of our animals. 

I t  is evident that a readily available experimental 
macrocytic anemia responsive to liver extract mag 
make available a method of assay f o r  this extract, 
which must now be standardized on pernicious anemia 
patients. TTe hope that continued study of this macro- 
cytic anemia will also help to clarify the etiology of the 
macrocytic anemias of man. 

LATHANA. GRANDALL, JR. 
C. OSVILLEFIXNE,JR. 
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DEPARTNEXT PHYSIOLOGY,
OF 

U~U'I~TERSITY MEDICALOF TEKKESSEE SCHOOL, 
MEMPHIS 

DIFFERENTIAL INHIBITION O F  PHOTO- 

CHEMICAL AND DARK REACTIONS 


I N  PHOTOSYNTHESIS BY IN- 

ORGANIC COMPOUNDS 


IThas been known for a number of years that cer- 
tain organic compounds, notably urethanes and cga- 
nides, are capable of inhibiting one or  the other of 
the reactions in  photosynthesis. Studies recently 
completed have shown that various inorganic com-
pounds can likewise inhibit the light and dark reac- 
tions separately. Cells of Chlovella ~ u l g a r i swere 
suspended in test solutions for 20 minutes. They 
were then rinsed with water and their rates of photo- 
synthesis were determined over a wicle range of light 
intensities by means of TITarburg manometers. 

The results are shown diagrammatically in  Fig. 1, 
in  which the rate of photosynthesis is plotted as a 
function of light intensity on logarithmic scales. The 
control or normal curve is used a.2 the basis of com-


