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The effect of acetic acid extracts of the bovine thymus and pineal glands and hypothalamus,
purified by gel filtration, on the content of circulating antibodies and the number of antibody-
forming cells was investigated in experiments on mice, Extracts of the thymus and pineal
glands, injected for 10 days, stimulated immunogenesis induced by injection of sheep's red
cells, whereas the hypothalamic extract had an inhibitory action,
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Extracts of homologous and heterologous thymus obtained by various methods can stimulate immuno-
genesis, This has led to the hypothesis that a thymic hormone regulates maturation of the lymphoid tissue
and the immunologic function of the organism [1, 3, 6,8, 9, 11]. Injury to the hypothalamus {2, 10] or pin-
ealectomy [7] are known to depress the immune response, This explains the attempts to isolate humoral
factors from these organs with direct or indirect action on the immune response.

The object of this investigation was to test the action of low-molecular-weight extracts of hetérolo~
gous thymus, hypothalamus, and pineal gland and also of the spleen on the ability of animals to form anti-
bodies.

EXPERIMENTAL METHOD

Acetic acid extracts were prepared from bovine tissues and then purified by gel filtration as described
previously [4, 51.

Female CBA mice weighing 16-18 g weré used. Sheep's red cells washed three times with 0.85% NaCl
solution to remove serum were used as the antigen, The substances for testing were injected subcutaneous-
ly in doses of 1 and 0.1 mg per mouse daily for 7 days before injection of the antigen and for 3 days after
its injection. The control animals received physiological saline. Each group in the experimental and
control series consisted of not less than 12 mice,

The immune response was determined on the fourth day after a single intravenous immunization of mice
with 1-107 red cells by the hemolysis test and by determining the number of antibody-forming cells (AFC)
in the spleen by Jerne's direct method. The sera or cells were used in the form of a mixture from 3 or 4
animals. The values obtained by the investigation of 3 to 16 pools of cells or sera were subjected to statis-
tical analysis,

EXPERIMENTAL RESULTS

As Table 1 shows, in four corresponding experiments in which extracts from the thymus were used
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TABLE 1, Immune Response in Mice to Injection of Thymic Extract (M + m)

i Injection of extract of th i Injection of
Index of immune response %3](5 eriment | ) Sl mus (pet animal per day) physiological
. ! mg l 2. 0.1 mg 2 saline
Reciprocal of serum | 1600 <0,01 1600 <0,01 93+13,3
hemolyzing titer 2 800 <0,01 400 0,4 33+6,6
3 83+18,6 0,3 133x16,9 <0,01 53+13,6
Number of AFC per 106 spleen 1 1267+ 228 <0,01 63750 0,03 477£23,5
cells 2 487+ 15,3 <0,01 386+4,7 <0,01 91=£5,1
3 258+ 29,7 <0,01 7121 0,05 23+1,6
4 37x2,4 <0,01 12,7+0,5 <0,01 2,5+0,7

Note. Each figure is the mean result of investigation of 3-6 mixtures of sera or cells,
each of which was obfained from three to four animals,

TABLE 2. Number of AFC in Spleen of Immunized Mice after Injection
of Extracts from Various Organs (M + m)

Organ from which extract Number of AFC after injection of extract Injection of
was prepared (per animal per day) physiological
i mg P l 0,1 mg P saline
Hypothalamus 144,94 <0,01 63+5,0 0,05 46,54 3,49
Pineal gltand 180+ 25,5 <0,01 140+ 20 <0,01 55,8+3,78
Spleen 563114 0,4 33520 <0,01 460+ 22,1

Note, Each figure is the result of investigation of 9-13 mixtures of spleen
cells, each of which was obtained from 3 mice

immunogenesis was stimulated and the effect was particularly clear if based on counting the number of
A¥FC, The higher dose of the substance had a greater stimulating effect. The highest degree of stimulation
(oy 11-15 times) was observed when the response in the control groups was weakest.

Unlike the thymic extract, extracts from tissue from the hypothalamic region of the brain, injected
in a dose of 1 mg per animal, greatly reduced the immune response (Table 2). The preparation from the
pineal gland appreciably stimulated the indices of immunogenesis: The number of AFC in the spleen reached
250-320% of the control,

Splenic extract prepared by the same method as the other extracts had a weaker effect on these in-
dices of immunogenesis: Deviations from the control were 22-27%.

The results confirm the fact that a low-molecular-weight (10,000) substrate, stimulating immuno-
genesis in the heterologous organism, can be isolated from the thymus. The discovery of a substance with
a similar action in the pineal gland supports the observations of Csaba et al. [7], who found that the ability
of pinealectomized animals to give a primary immune response is depressed.

Since destruction of the hypothalamic nuclei, according to some observations, has an immunodepres-
sant action, it might be expected that an extract from that region would stimulate immunogenesis. However,
it was found to have an inhibitory action, Presumably destruction of areas of the hypothalamus stimulates
the production of factors inhibiting immunogenesis in them,

It must be emphasized that the extracts tested were not themselves immunogenic. Their further
study in relation to different forms of immune response, and also in relation to the mechanism of their
action, thus appears to be highly promising.
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