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Itis genérally agreed that the antibody level of the blocd does not reflect completely the state of im-
munity of the organism as a whole, although the relation between humoral immunity and general immunity
has been little studied. Only scattered observations relating to this problem are available {1, 3, 4).

In view of this we studied, in white mice (weight 17-20 g) immunized by a single intra-abdominal injec-
tion of purified tetanus toxin adsorbed on aluminum hydroxide (series 10 k), the content of the blood of specific
antitoxin and the degree of immunity to tetanus toxin,

EXPERIMENTAL METHODS

We tock blood for the determination of antitoxin from the tail veins, by shaving and cutting off a plece
2-3 cm long (beforehand we put the tail in warm water). We obtained about 5 drops of blood from each mouse;
to avoid later loss of blood we attached a ligature, The determination of antitoxin was repeated 3-4 times(the
average values are presented) by the usual method 6] on the pooled serum of that group of mice which had been
immunized with the same dose of antigen,

We determined the degree of immunity to tetanus toxin by the method previously described by us {2].
As a quantitative measure of the degree of immunity of a group of white mice we used the LDg (which s the
dose of tetanus toxin, in MLDyy,, . leading to the death of 50% of the mice), which was calculated by the
probit method [5] by accumulating deaths and survivals by the method of Reed and Muench,

As a preliminary we examined the influence of blood taking on the degree of immunity to tetanus toxin.
In this experiment we immunized 77 mice with 0,05 ml of antigen. After about 21 days the first group (40 mice
not bled) had an LDg of 229 MLD;g while in the second group (37 mice with preliminary bleeding) the
LDg was 174 MLDyyy  of toxin. Thus a preliminary bleeding somewhat lowers the degree of immunity of
the mice,

RESULTS OF THE EXPERIMENTS

In Table 1 are presented the changes in average antitoxin levels (AE) in the serum and the degree of im~
munity to tetanus toxin LDg in relation to the strength of the antigenic stimulus,

As is seen from Table 1, with increasing doses of antigen the AE and LDg increase. But with Increasing
strength of antigenic stimulus the rate of antitoxin production falls behind the rate of increase in degree of im-
munity to toxin, Thus, on increasing the dose of antigen' 2-fcld (from 0,005 to 0,01 ml) the LDg increases
4-fold, but the AE 3-fold; on increasing the dose of antigen 20-fold (from 0,005 to 0,1 ml) the LDy Increases
1780-fold, but the AE only 29.6-fold,
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TABLE 1
Level of Antitoxin in the Blood and Degree of Immunity to Tetanus Toxin in White Mice
about 21 Days after Immunization with Adsorbed Tetanus Toxoid

D of Itimunity to toxin A : of
ose - i verage level
Dose of toxin g
toxold (MLD e} Nun{;b;::f LDs, in antitoxin in
(ml) » MiDws AR/ m1
0.005 i 5/10 | 0.0025
2 4/11
0.010 1 6/2
) 513 4 0.0075
10 1/6
0.025 5 10/0 v 0.035*¢
10 91 28,8 0.042
20 8/2 » .
0.050 50 5/1
100 4/2 158 0.062
200 372 :
0.100 500 100
1000 9/1 1780 0.074
2000 3/6

—ae—tn

¢ In the numerator, the number of survivors, in the denominator, the number of deaths
with symptoms of tetanus within a week after the administration of the toxin,
** Result of another experiment set up a month before the main experiinent,

In the following experiment, using another group of mice, we studied the change of AE and LDg
dynamics of immunity. The results obtained are given in Tables 2 and 3.

TABLE 2
Degree of Immunity to Tetanus Toxin in White Mice at Various Intervals after a Single
Immunization with Adsorbed Tetanus Toxoid

Dose of Days after immunization .
toxoid 7 14 22 . 23
() Roee | Nosof [Bose of | No.of Dose of | No.of |Dose of | No, of
i s ox
(MLUM) mice (ML%”) ice I MLD m mige MLD mice .
0.01 1 2/13 i 8/2 1 80
2 0/15 5 7/3 5 5/4 5 4/3
10 4/5 10 4/4 10 3/4
0.05 i 6/4 10 10/0 50 100
2 173 20 9/1 100 9/ 200 6/1
5 0710 50 72 200 8/t 400 5/3
10 0/10 100 5/4 400 6/3 800 473
0.5 ! N 100 10/0 1000 9/0 2000 6/1
2 4/5 200 10/0 2000 712 4000 5/2
5 0710 400 9/1 4000 5/3 8000 4/3
10 0710 800 6/3 8000 355 12000 35

Note: In the columns headed ’Nu-mber of mice” the numerator :md denominator have the
same significance as in Table 1,
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TABLE 3

Dynamics of Antitoxin Levels in the Blood (AE/ml) and Degree of Immunity (LDg)
Tetanus Toxin in White Mice Given a Single Immunization with Adsorbed Tetanus Toxoid

Days after immunizaton

Doses of]

toxoid 7 . 14 22 28
X
Dy n Dy In LDg In Do
AE/ml AE/ml

(m) (ARmL s AT MLD E/ml D MLD 0
0.01 [<0.0025| 0.6 | oom | 69. | oo | 7.6 | 0.006 [ 7.2
005 |<0.0025| 1.2 | Oos | 95 | o117 | 470 | 0,145 | 600
0.25 [<0.0025] 1.7 | 0053 | 960 | 0190 | 5000 | 0.395 | 6600

The results in Table 3 show that the more marked increase of the LDy compared to the AE on increas-
ing the dose of antigen, noted in the previous experiment is observed at all the stages of immunization investi~

gated,

However the relation between the LDg, and the AE in the dynamics of immunity is more complicated.
Even seven days after a single administration of 0.05-0.25 ml-of adsorbed antiger,white mice.already have ac-
quired a measurable resistance to tetanus toxin (LDg = 1,2 ~1.7 MLDyg ), but at that time the antitoxin con-
tent of the blood is at about the limit of sensitivity of the method of determinatien (= 0.0025 AE). Between
14 and 22 days the relative increase in LDy, following immunization with 0,05 and 0.25 ml toxoid outstrips
the increase of blood AE 1%; to 2-fold, while between 22 and 28 days the relative increase in the LDy was
" the same (for 0.05 ml) of less {for 0,25 ml) tHan the relative inctease in AE. :
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Dependence of degree of immunity of white
mice to tetanus toxin on the level of specific
antftoxin. ’

1) Interval after single immunization 14 days;
2) 22 days; 3) 28 days,

Thus after igmunization with one and the
same dose of antigen the relation between the rela-
tive tempo of increase in LDy and AE changes
during the development of immunity, From this
it follows that the relation between the LDg  and
the AE ought to change during the process of im-
munization, In the figure is shown the relation be-
tween the LDs, and the AE at various stages inthe
development of immunity,

As can be teen from the figure, a given
LDg corresponds to an AE which is larger the long-
er the interval after the single immunization,

Thus our experiments to study in the same

. white mice the average levels of antitoxin in the
serum and the degree of immunity to tetanus toxin
show that the increase in specific resistance of the
whole organism accompanies an increase of anti-
toxin in the blood. But the laws governing the
growth of antitoxic and general immunity, both in
the dynamics of growth and in their dependence
upon the strength of the antigenic stimulus, are dif
ferent, The relation between the degree of im-
munity to toxin and the level of specific antitoxin
in the blood changes with the dose of antigen and
the time after the immunization, All this leads to

the idea that the concentration of antitoxin in the blood fs determined not only by the immune state of the or-
ganism, but also by other mechanisms regulating the appearance of antitoxin in the circulation.
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SUMMARY

Levels of the specific anttoxin (AE} in blood and the immunity intensity against tetanus toxin (LDg,) were
simultaneously studied on white mice immunized with the adsorbed tetanus toxic, The bloodfor the anttoxin
determination was taken from the hood vessels of the tail (cut off): AE and LDy, increased with an increase of
the antigen dose, the growth rate of the latter being much greater, The ratio between the growth rates of AE and .

LDy, changed in the course of the development of immunity.
LDy, being constant, AE level in the blood corresponded to the period elapsed after the antigen injection.
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