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The problem of the biological importance of normal antibodies cannot yet be regarded as satisfactorily 
solved. From the available information they may, however, be regarded as one of the factors concerned in 

natural immunity. 

Normal antibodies, reacting with pathogenic agents which have entered the body, limit their activity to 
a greater or lesser degree, and facilitate their subsequent destruction. Antigenic substances of noninfectious 
origin (red cells, protein-polysaccharide or polysaccharide-lipid complexes) which enter the body are also n e u -  
tralized by normal antibodies should they be incompatible with the antigenic structure of the body. Normal anti- 
bodies thus carry out a variety of functions directed towards maintaining the constancy of the "milieu int~rieur" 

of the body. 

Normal antibodies are also of interest as an indication of the potential ability of the body to produce im-  
mune antibodies. When normal diphtheria antitoxins are present in horses, in the process of immunization, anti- 
bodies are known to be formed in the majority of immunized animals. The production of a hemolytic serum in 
rabbits is most successful in cases when, before immunization, they had normal hemolysins to sheep's red cells 
[3]. It has also been observed [6] that antibacterial vaccination meets with greatest success in persons who, 

before vaccination, possessed normal antibodies in relation to the vaccine used. 

Normal antibodies themselves may act as an indication of the ability of the body to produce species-spe- 
cific proteins, possessing the functions of normal antibodies, and to maintain them at a level which is strictly 

defined for each individual. 

Different pathological processes, involving the various systems and functions of the body, may cause, to a 
greater or lesser degree, change s in the titer of the normal antibodies [1, 7, 9]; this may, apparently, also be of 
prognostic importance and may sometimes be used for diagnostic purposes. 

It is possible that normal antibodies are not only factors which protect the body against infectious and toxic 
agents, but they are also of importance to the resistance of the body against the growth of tumors. 

Also of great interest are the findings relating to changes in the titer of normal antibodies arising in cancer 
patients. T. N. Bogdanova [1] investigated the sera of 9 patients and discovered a fall in their titer of normal 
agglutinins to frog's red tens.  Kh. E. Mamanova [9] studied the sera of 46 cancer patients and also discovered a 
fall in their titer of hemagglutinins to red ceils of man, sheep, guinea pigs, dogs and rabbits. However, bearing 
in mind the small number of cases and also the individual variations in the titer of normal antibodies in healthy 
persons, it is difficult to judge the significance of this phenomenon and its connection with the process of de- 
velopment of the tumor, especially as when studying the sera of patients known to be suffering from cancer,we 
are ignorant of the state of the normal antibodies of these patients before the onset of their disease, Investiga- 
tion of the immunological properties of animals with experimentally transplanted tumors has obvious advantages 
over the study of these properties in man, since in animals it is possible to compare the antibody titer before the 

grafting of the tumor and in the course of its development. 
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The a im of our present research was to study the normal iso- and heteroant ibodies  in patients wYtth cancer  

and also in animals  with exper imenta l ly  grafted tumors, and to t race the changes in the titers of the normal an t i -  

bodies, in relat ion to the course of deve lopment  of the tumor. 

E X P E R I M E N T A L  M E T H O D  

Investigations were made  of the sera of 94 patients with cancer;  of these patients ,66 suffered from carcinoma 

of the stomach, 15 from carc inoma of the head and body of the pancreas, 2 f r o m  primary carc inoma of the liver, 

2 from carc inoma of the rectum, 4 from carc inoma of the breast and 5 from carc inoma in other situations. 

The diagnosis in a l l  pat ients  was confirmed by his tological  examina t ion  of biopsy specimens or by diagnostic 
laparo tomy (in inoperable  cases). Of the total  number of cancer  pat ients ,we spec ia l ly  separated a group of inop- 
erable  pa t i en t swi th  far advanced neoplasms (88 patients) .  As a control ,we examined 58 sera from apparent ly  
heal thy persons. 

In a l l  the sera, we determined the presence and t i ter  of the normal heterohemagglutanins  to red ceils of 
the sheep and rabbit,  and the group isohemagglut inins  to human red cei ls .  Serial  dilutions were prepared from 
the serum with physiologica l  saline, and 2 drops of each di lut ion were lef t  behind in the agglut inat ion tube.  To 

each tube, including a control  containing 2 drops of physiological  saline, was then added 1 drop of a 5% suspension 
of red ceils,  washed three t imes in physiologica l  sa l ine .  After careful  agi ta t ion,  the tubes were kept at  room 

tempera ture  for 15-20 minutes,  and were then centr ifuged for 1 minute  at  2000 rpm, and the results of the ex-  
per iment  read. 

Tile degree of the hemagglu t ina t ion  react ion was designated as follows: + + +, when the agglut ina te  did 

not break up on gent le  ag i ta t ion  of the tube; + +, if  on agi ta t ion  the agglu t ina te  dis integrated into 2-3 large  lumps; 
+, if a larger  number of we l l -de f ined  lumps was obtained; t h e -  sign indica ted  absence of agglut inat ion.  The 

t i ter  of the  normal  agglutinins of the serum was taken to be its greatest  di lut ion at which agglut inat ion assessed 
as + took p lace .  

E X P E R I M E N T A L  R E S U L T S  

In Tab le  1 are shown the results of the study of the titers of normal  ant ibodies in the sera of heal thy human 
subjects and cancer  pat ients .  

T A B L E  i 

Titers of Normal Heterohemagglut in ins  in the Sera of Heal thy Human Subjects and 
Cancer  Patients to Sheep's  Red Cells 

Number of sera with hemagglut inins  to sheep's  
Sera of red cells in a t i ter  of Average  

Heal thy human 
subjects 

Cancer  

pat ients  

Inoperable  cancer  
pat ients  

Number 
of sera 
examined 

53 

94 

33 

oI - 
- - 9 23 

I0 8 13 18 20 

6 6 6 2 6 

~ t i ter  

15 ] 4 1:22 

17 8 1:17 

@ 1 1:13 

It can be seen from Tab le  1 that ,of  the 53 sera from apparent ly  heal thy persons tes ted,not  one was found 
in which hemagglut in ins  to sheep's  red cel ls  were absent.  The normal  hemagglut in ins  were usually present in a 
t i ter  of  1:16 and 1:32; the average  t i ter  for this group of heal thy human subjects was 1:22. 
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TABLE 2 

Titers of the Normal Heterohemagglutinins in the Sera of Healthy Human Subjects and 
Cancer Patients to Rabbit's Red Cells 

Sera 

Healthy human 
subjects 

Cancer patients 

Inoperable cancer 
patients 

Number 
of sera 
examined 

53 

94 

33 

Number of sera with hemagglutinins to rabbit',, 
red cells in a titer of 

1:2 1 

2 

2 

6 1:64 1:128 

i0 29 

30 33 

14 11 

%verage 
:iter 

1:89 

1:74 

1:74 

Of the 94 sera obtained from cancer patients, in ten, hemagglutinins to sheep's red cells were completely 
absent, and in eight,they were present in a titer of 1:2; the average titer of hemagglutinins was 1:17. An even 
lower average titer of hemagglutinins to sheep's red cells was found in the inoperable patients - 1:13. 

TABLE 3 

Titers of the Normal Heterohemagglutinins in the :Sera of Healthy Human Subjects and 
Cancer Patients 

Healthy human 
subjects 

Cancer patients 

Inoperable cancer 
patients 

o 
~ ~ ~ :Nnmber,Ot:sera with isohemau~utinins in:a 

Sera ~ .~ ~ < titer of 

I 1 1 
. 1:128 i ~ ~ ~ 1:2 1:4 1:8 1:16 1:32 1:64 .~ 

53 9 - - 1 1 4 8 30 1:102 

33 I 7 11 11 J 3 12Is I 7 I 7 1:60 

We observed changes similar to those in the sera of cancer patients compared with the sera of healthy per- 
sons in relation to agglutinins to rabbit's red cells (Table 2). 

The titer of hemagglutinins to rabbit's red cells in the sera of the healthy human subjects was not below 
1:32, but in cancer patients sera with a titer of 1:4 and 1:16 were found. However the fall in the average titer 
of agglutinins to rabbit's red cells in the cancer patients (including those with inoperable lesions) as compared 

with the sera of the healthy persons was insignificant. 

The titers of the normal isohemagglutinins did not remain unchanged in the cancer patients. The results 

obtained are shown in Table 3. 

As can be seen from Table 3, in the cancer patients sera with a low antibody titer were usually found: 
1:2, 1:4, 1:8 and 1:16. The average isohemagglutinin titer of the sera of the cancer patients (including those 
with inoperable lesions) was below that in the sera of the healthy persons, This feature should be remembered 
when the compatibility of the serum of a cancer patient with the blood of a donor is being tested at the patient's 

bedside, 
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TABLE 4 

Heterohemagglu t ina t ton  Reaction in the Sera of Rats before Implanta t ion  of an M-1 Sarcoma and during Its 

Growth, in Relation to Human Group A(II) Red Cells 

,-4 

~ d  

2 

12 

20 

! 

9/21/1954.  

1 0 / 2  
1 0 / 6  
10 /15  
10/19 
1 0 / 2 6  
10 /27  

9/21  

1o/2 
1016 
10 /15  

10/19 
I 0 / 2 6  

11/1 

1 1 / 5  
I i / 1 3  

6/19 
6 / 2 3  
6 / 2 4  
6/28 
7/5  
7 / 1 3  

7/20 
7/8o 

6/19 

6 /23 

6/24 
6/28 

7/5 
7/18 
7/20 
7 / 3 0  

Sta te  of an imal  and size of tumor 

Before implan ta t ion  of tumor 
, ) ) .  . .  i ,  

M-1 sarcoma implan ted  
Tumor grown to the size of a bean 

Tumor the size of  a pigeon 's  egg 
Tumor the size of a hen's egg 
Death of an ima l :  

Before implan ta t ion  of tumor 

M-1 sarcoma implan ted  

Tumor grown to the size of a bean 
Tumor  the size of a p igeon 's  egg 

Tumor the s ize of a hen's egg 
Tumor began to dis integrate  

Destruction of tumor 
Death of a n i m a l :  

Before implan ta t ion  of tumor 
- n , r  . 

M-1 sarcoma implan ted  
No growth of tumor observed 
Tumor grown to the size of a bean 
Tumor began to dis integrate  

Destruction of tumor 
Scar format ion commenced :  

Before implan ta t ion  of tumor 

M-1 sarcoma implan ted  
No growth of tumor observed 
Tumor grown to the size of a bean 
Tumor  began to dis in tegrate  
Destruction of  tumor 
Scar formation commenced  

Heterohemagglut ina t ion  react ion of rat sera 

with human Group A(ID red cel ls  

1:2 1:4 1:8 1:16 1:32 

+++ ++ + - _ 

+++ +4- ++ + - 

R 

+++ ++ + + 

+++ ++ ++ + 

+ +  + --  

+ + +  + -- 
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+ 

§ 

+ 

+ 
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+ 
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A compara t ive  study of  the normal  ant ibodies  in heal thy human subjects and pat ients  with cancer  thus 
showed that in associat ion with carc inoma a fa i r ly  wel l -marked fal l  takes p l ace  in the t i ter  of iso-  and he te ro-  
hemagglut in ins .  

Besides the human sera, we also examined  the sera of  20 rats with subcutaneously transplanted M-1 sarcomas.  
Blood was taken from the caudal  vein of each an imal  on 7 occasions and the presence of heterohemagglut inins  to 
h u m a n  Group A(II) red cel ls  was de te rmined  in the sera before implan ta t ion  of the tumor and in the course of i ts 
growth. According to data in the  l i tera ture ,  the normal  ant ibodies to human red cel ls  in rats are a reasonably 
sensit ive index of the immuno log i ca l  r eac t iv i ty  of  these animals  [12]. In Table  4 are shown the results of the 
exper iments  on animals  with implan ted  tumors. 

615 



It can be seen from Table 4 that with increasing development of the tumor in the rats (experimental 
animals Nos. 2 and 9),a fall in the liter of antibodies to human red cells was observed, and later their complete 
disappearance, after which death of the animal ensued. In those cases when the tumors ulcerated and regressed 
(experimental animals No~. 12 and 20), during development of the tumor, the antibodies also disappeared, but 
during the period of cicatrization of the lesion,they reappeared. 

These investigations thus showed that in rats the process of progressive development of tumors is accompanied 
by a fail in the titer of normal antibodies. Our observations on experimental animals suggest that the fall in the 
titers of normal antibodies in cancer patients also depend on the development of the malignant lesion. 

The factors responsible for causing the fall in the titers of normal antibodies in cancer patients are still 
unknown. It has been shown in many investigations devoted to the study of the plasma proteins in cancer that 
depletion of the body protein (which could account for the fall in the liters of normal antibodies) occurs mainly 
at the expense of the albumin fraction of the plasma protein; the globulin fraction, which is known to carry the 
antibodies, remains unchanged until the terminal period of the animal's life [2, 4, 5, 8, 10, 11]. It may be as- 
sumed that,during the development of the tumor, there is a fall in the antigenic function of the body which shows 
itself, in particular,by a fall in the tiler of normal iso- and heterohemagglutinins. In this connection, the experi- 
mental findings showing that the appearance of the tumor is most often observed in animals characterized by a 
low titer of normal antibodies~ are themselves of Undoubted interest [13-15]. 

S U M M A R Y  

The titer of normal hemagglutinins relative to sheep, rabbit and human erythrocytes was studied in the 
blood serum of healthy persons and cancer patients. Besides, the changes in the titre of normal antibodies were 
studied in the blood serum of rats during the growthofinculcated M-1 sarcoma. It was established that develop- 
ment of the cancer process in man is associated with reduction of the titer of normal iso- and hetemhemagglu- 
tinins, observed also in experimental animals, parallels the progressive development of the tumor. Spontaneous 
resolution of the tumor is associated with the restoration of the titer of the normal antibodies. 
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