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It was found that the ultrafilterable calcium fraction of a 
squamous cell carcinoma was sharply reduced on both an 
absolute and relative basis. The conclusion was reached that 
the base-binding capacity of an organic fraction which t~inrls 
calcium is altered in cancer. I t  is reasonable to expect that this 
calcium binding complex, which changes in cancer to limit 
calcium uptake, is located like that demonstrated by Heilbrunn 
in the cell cortex. The work of Heilbrunn and his associates, 
covering a number of years, are summarized in his book (9). 

Further supportive but indirect evidence for the localization 
of the calcium change in cancer in the cell surface can be found 
in the work of Coman (7),who has found that normal cells 
are more readily separated by micromanipulation when in 
calcium-free medium than when in balanced salt solution. 
Further, he has demonstrated that cancer cells are more readily 
separated than are normal cells, and the suggestion was made 
that the decreased adhesiveness of cancer cells results from a 
local calcium cleficiency which facilitates separation of these 
cells from one another. 

Thus, the evidence presented, while undoubtedly weak, 
makes it possible to correlate the various chan~es  described in a 
single hypothesis. I t  seems quite !ikely that an organic calcium- 
binding complex of the cell cortex plays an integral part in the 
growth regulatory mechanism of cells and that a t  the time of 
ccssstion of growth this cnlcium.binding complex, presumably 
a protein, is altered or reoriented in such a way as to increase 
calcium-binding capacity. Thus, a mechanism is offered which 
a t  least in a general way synchronizes the changes that occur 
with age. On the other hand, when the calcium.bin~ling system 
alters in such a manner as to decrease caldum binding, growth 
does not cease, age changes do not occur, and, in egect, the 
state of affairs exists that is associaterl with cancer. This 
hypothesis is also compatible aith Coman's concept of the 
invasiveness of cancer. 
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The immune mechanism responsible for initiation of 
recovery itom infections confined essentially to the lumen 
and mucosa of the intestinal tract, viz., cholera, tacillary 
dysentery, and certain Salml~nellainfections, is suggested by 
the recent work of Burrows and co-norkers ( I ) ,  ~ h oshoved$ 
that antibody is excreted in the feces by both infected and 
imniunized animals and immut~ized human volunteers, and 
that immunity to experimental infection is associated with 
its presence. They showed that the appearance of copro-
antibody precedes that of serum antibody, leaches peak titer 
and declines while serum antibody is still rislng, and com-
pletely disappears despite the persistence of serum antibody. 
They sugyesteJ that the independent behavior of serum and 
fecal antibody might be explained on the assumption tha t  
the latter represents inttacellular antibody, possibly trans-

TABLE 1 

Co ro 
Clinical diagnosis No. cases Pathogens isolated antitody 

present 

Acute bacillary dys- 20 S .  sounei from 6: S ,  Jexnari 29' 

.-

entery 	 from 5; none from 9 

Chronic bacillary 18 S .  sonnei from 3; S .  Jlexneri 1st 

-dysentery from 5 ;  none from 10 

Acute diarrhea 14 Various Salmonella from 10; 14t 
none from 4 

Chronic diarrhea 35 Para A from 9; Para B from 32t  

-- 3; none from 23 

Chronic ulcerative 5 S .  Jexneri from 1; S .  sonnei 56 
colitis from 2; none from 2 

'Eleven, 1:640 or above; 9, 1:320; 1, 1:160 (maximum titers obtained). 
t Coproantibody titer of 1: 160 or above obtained against h?mologous 

organism, or against one or more species of enteric pathogens, on several 
occasions from each patient. 

t Three failed to show coproantibody a t  any time during the observa- 
tion period. 

5 Usually obtained in highest titer during episode of exacerbation of 
disease. 

ported to the lumen of the bowel by lymphocytes. Ho~rever 
this may be, the late appearance and persistence of serum 
antibody strictly limits its diagnostic utility, but the behavior 
of coproantibody suggests that it might be useful both in the 
rapid diagnosis of specific acute enteric inlection and in 
providing a clue to the possible etiology of chronic diarrheal 
disease such as chronic ulcerative colitis. 

IAided in part by a grant from the M. D. Anderson Foundation of 
IIouston. 

2 The authors are indebted to V'illiam Burrows for making available 
copies of translations from the Russian ( 4 )  furnished him by the Transla- 
tion Unit of the U. S. Public Health Service. 
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Although n e  were unaware of previous reports of the 
presence of fecal antibody in dysenteric stools a t  the time 
this work was initiated, it was of snme interest to find that 
Davies (2)  earlier had demonstrated antibody in dysenteric 
stools and suggested use of serological examination of leces 
for rapid diagnosis of acute bacillary dysentery. More re-
cently, Sovict inv~,stigators (4) have utilized fecal antibody 
titration in early diapnosiz of bacillary dysentery. 

The present 1e1)ort is concerned nith some o\>servations on 
the presence of antil~ody in fecal sperimens Irom patients 
with a variety of enteric infec'tions. The method of prepa~ation 
of fecal specimens mas essentially that used by Burrows (1). 
Agglutinin tillation mas cilrrietl out in the usual manner. 
Examinations were made a t  frequent intervals during active 
inlection and convalescence and, in some instances, over a 
period of sevcral months. Srrum and fecal agglutinin titra- 
tions wcre carried out simultaneously with stool cultures. 

Table 1 summarizes the results. The grouping of patients 
was based on the clinical diagnosis, isolation of enteric path- 
ogen, and presence of fecal ngglutinins for the particular 
infectious agents indicated. Although positive cultrlrcs were 
obtained Irom only 47.8 per cent of the patients included in 
the table, it is of some interest that fecal agglutinins were 
found in 96.7 per cent of the cases. Thus. of 20 cases ol acute 
bacillary dysentery and 18 of chronic bacillary dysentery, all 
shomed fecal agglutinins of significantly high titer; likewise, 
01 14 cases of acute diarrhea and 35 of chronic diarrhea, most 
of the fecal specimens contained high-titer agglutinins. Three 
in the latter series failed to show coproantibody a t  any time 

patient during the pericd of examination. Acute diarrhea'ofi 
Sdi~ionetlaorigin fo!lowed the fecal antihody patlern of acute. 
bacillary dysentery. In chronic Salmonella infections i t  was. 
possible to obt:iin high-titer fecal agglutinins on cne or more. 
occasions during the peiiod of observation. In cf~ronic ulcera- 
tive colitis it was found that relatively high-titer Iccal agglu- 
tinins for a t  least one species of Sl~igellawele ])resent during 

,m toms. episodes of exacerbation of ,) p 
I t  is of some interest that, in those instances in which 

positive cultures were obtained, fecal agglutinins were found 
in highest titer during the period in 1thit.h presumably the 
greatest numhers of the causative orgarlism were excreted, 
i .e .  during greatest activity of the infection, but disappeared 
after recovcry was established. Although it is not clear as  to 
the origin of fecal antibodies in these infcctions, it is sig- 
nificant from a diagnostic point of view, and presumably for 
initiation of recovery, that. antibody is excreted during the 
active phase of the infection or, in the case of chronic infec- 
tions, during periods of clinical activity of the disease. The 
diagnostic utility of these observations is obvihus, for in 
instances in nhich no etiologic agent ;an be found, the pres- 
ence of fecal agglutinins appears to indicate, indirectly a t  
least, the probable causative organism. The finding of fecal 
agglutinins for various species of Slrigella from patients suffer- 
ing from chronic ulcerative colitis is interesting with respect 
to Fclsen's (3) views on the relation 01 bacillary dysentery to 
chronic ulcerative colitis. More impo.tant from tlie point of 
view of the patient is the role collroantibody plays in initiat- 
ing recovery; that i t  is not completely effective in some 
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Fro. I. Summary of serum and fecal agglutinin response in acute bacillary dysentery, 


during the observatio~r period. Five cases of chronic ulcerative 
colitis were studied: fecal agglutinins were demonstrable in 
high titer in all cases during one or more episodes of exacerba- 
tion of the disease. 

Fig. 1 illustrates the typical serum and fecal agglutinin 
response observed in acute bacillary dysentery. Fecal agglu- 
tinins were demonstrable as early as the 3rd day of disease, 
rose to high titer by the 9th day, and disappeared soon after 
stool cultures Iwcame negative and after recovery definitely 
was established. On the other hand, circulating antibody did 
not appear to significant titer until about the time recovery 
was initiated, but then rose to high titer and remained a t  a 
high level during the period of observation. 

In cases of chronic bacillary dysentery significant fecal 
agglutinin titers were obtained on several occasions from each 
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instances is indicated by finding fecal aggluthins to high: 
titer in chronic forms of enteric infection. Under s~tch  con- 
ditions however, the demonstration of coproantihody parallels 
evidence of clinical activity of the disease, even though. ,&e 
infectious agent is not recovercd. 
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