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THE INFLUENCE OF THE
THYROID GLAND ON THE ANAPHYLACTIC

REACTIONS IN ANIMALS

VI. Influence on Antibody Formation in Giiincapigs
Thyjoidectomized and Immunized with S. typhi.

By
AKE Nn^EN, M.D.

Stockholm

The influence of the thyroid gland on the anaphylactie re-
sponse has been the subject of several papers published in this
journal ( i , 2, 3, 4, 5). From these studies it emerged, inter
alia, that there was an appreciable decrease in the antibody
content of the serum if thyroidectoniy was performed prior
to the sensitization with protein antigens. Guineapigs were
used as experimental animals.

In order to find out whether circulating antibodies to bac-
terial antigen were also affected by thyroidectomy, experi-
ments with guineapigs were carried out as follows.

M A T E R I A L S A N D M E T H O D S

Guineapigs of both sexes and with a weight of 200—250 g.
at the start of the experiments were used in the present study.
In one group the thyroid was surgically removed in one stage,
and in another group the activity of the thyroid was destroyed
by means of the isotope, P" , the procedure being as previously
described. In all animals the thyroid function was subsequently
checked with tracer doses oi V'''^. If the thyroid function was



CONTROLS •

THYROIDECT.'

Demdiistrates tht changes in typhoid antibody titre from the 5th to the 17th day
after the injection of typhoid antigen in controls and thyroidectomiced guinea-

pigs. Mean logarithmic values for each day of assay are given.

found to persist in the animals operated upon, even these were
treatctl with T'^ in a dosage sufficient to abolish the remaining
activity. (In the following the term, thyroidectomy, will be
usetl irrespective of whether the activity had been abolished by
surgery or isotope treatment). When the thyroid function
could be considered satisfactorily abolished, the annuals were
immuni/ed with S. lyphi antigen, 0.2 nil. of a suspension con-
taining 10" bacteria per ml. being intradermally injected.

The guineapigs were divided into two groups, and from
every animal serum was twice collectetl by cardiac puncture at
intervals since the immum/ation as stated in the tables. Nor-
mal animals immuni/ed at the same time served as controls.

The antihody content of serum was determined by agglu-
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tination in tubes'. Serial twofold dilutions (starting scrum di-
lution usually 1/5} of sera were mixed with equal volumes of
a S. lyphi II antigen containing (2.6 X 10" bacteria/ml.),
and the mixtures were kept at 50° C. for one hour and at
-{-4 overnight. The titre is recorded as tbe negative^'' loga-

ritbni (tf tbe last serum dilution producing gross agglutination
ot the antigen. For convenience is tben the first tblution
( I / in) rccortled as i.

R E S T L T S

Kig. I tiemonstrates the changes in typhoid antibody titre
I rom the 5th to the 17th day after the injection of typhoid
antigen in controls and thyroidectomized animals. Mean lo-
garithmic values fio log titre) for each day of assay are
given. Initially tbe titre values rise rapidly, as was to be ex-
pected. The highest values seem to occur on about the 10th
day, then the titres decrease again. The ,̂ 7, 12 and 14-day
assay groups comprise from T, to 7 animals each, whereas the
10 and 17 (lay groups comprise 20—24 animals. In 20 con-
trols and 20 thyroidectoniies tbe assay was performed on
both occasions in the same animals. In these cases a statistic-
ally significant decrease of titre from the ioth to the 17th
day could be demonstrated, both in controls and thyroidec-
toniies. (Controls, mean difference =^ 0.41 ± 0.06 log. units,
t ^= 6.9***; thyroidectomies, mean difference ^ 0.25 ±: 0.09
log. units, t r^ 2.7*).

A comparison between the mean values of controls and
thyroidectoniies on corresponding days after the antigen in-
jection was performed by means of an ordinary t-analysis. On
the loth and the 12th day the mean values of the thyroidec-
tomi/ed animals could be sbown to represent lower values
than the controls'. (loth day. Difference ^= 0.2 i ±: 0.07 log.
units, t =^ 2.9**, tl.f. = 44; I2th day. Difference = 0.82 ±

' Dr. Astrid Fagraeus ha> kindly performed the antiliody deternninatinns, for
which I am very grateful, and 1 ;im greatly iiiiielited to Or. A. Sollberger who
carried out the t-.inalvsis.
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TABLE 2
.igglutiiiation in Immunized A'onnal Guineapigs.

Date of typhoid, injecrion Day .ifcer
antigen inj. Titre

2

4

5

2O

30

4 0

60

3

4

S

11

80

81

82

83

7 0

7'

72

73

74
4 0

42

Apri l 13.1955

April 13-1955

April 131955

April 13.1955

April 13.1955

April 13.1955

April 13-1955

Sept. 8.1954

Sept. 8.1954

Sept. 8.1954

Sept. 17.1954

Sept. 27.1954

Sept. 27.1954

Sept. 27.1954

Sept. 27.1954

Oct. 18.1954

Oct. 18.1954

Oct. 18. 1954

Oct. 18.1954

Oct. 18.1954

Nov. 26.1954

Nov. 26.1954

5
12

5
12

s
12

s
7

14

7
14

7
'4
10

17

1 0

10

17
1 0

12

17

12

17

12

12

17

1 0

17
10

17
10

17
10

17

10

10

12

17

1.9

1.6

I

1.6

< I

1.6

1.6

2,2

1.9

< -

< r
2 . 2

1.9

1.9

2.2

1-9

1-9

1.6

1.9

2.5

2.2

2.2

1.9

2.5

1.9

1.6

2-5

2.2

2.2

1-9

1.9

1.9

2.2

1.6

2-5

2.2

2-5

1.9

-t-



TABLE 2 (cont.)

r I • 1 • . • ^ ^ r after 1 Titrp
Animal no. Dale of lyphoitl. injeciioo i antifien inj. '

43

44

46

51

52

53

55

56

60

61

62

12

' 3

6

10

I

2

Nov. 36.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Nov. 26.1954

Sept. 17.1954

Sept. 17-1954

Sept. 8.1954

Sept. I7.I954

Sept. 8.1954

Sept. 8.1954

12

17
12
17
12

17
12

12

12

12

17
12

17
12

17
12

17
12

'7
12

17
12

12

'7
12

17
12

17
12

' 7

2.8

T-9
2.3

1.6

2.2

1-9
2 .3

2.2

1.6

2-5
2.2

2.8

2.2

1.9

1.9

2.2

1.6

2.2

2.2

1-9

1-9
2.2

1.6

1.6

1.9

2.5

1-9
2.2

2.2

2.3

0.30 log. units, t = 2.7, d.f. = 9) . On the 17th day no
difference could be shown to exist in spite of the relatively
large number of data. As regards the 5th day, the analysis
is difficult owing to the great number of zero values in the
thyroidectomy group. However, a simple comparison between
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the frequency of zero values in the controls and in the thy-
roidectomies makes the existence of a difference almost sta-
tistically significant (p = 0.05).

SUMMARY' AND CONCUSSIONS

It might he stated that in both controls and thyroidecto-
mi/ed guineapigs the antibody titre shows an initial rise, cul-
minates about the 10th day after the antigen injection, and
is then decreasing. In the thyroidectomized animals the initial
rise seems to be somewhat smaller, but the culmination is
found roughly to coincide with that of the controls. Also dur-
ing the following drop it is likely that the values for the
thyroidectomized animals are on a somewhat lower level, but
towards the end of this stage, when the values for controls and
thyroidectomized animals are converging, no difference be-
tween them can he established.

Hence, the thyroidectomized animals seem to be somewhat
less capable of producing immune antibodies than normal
animals, at least for a certain period of the experiment.

Author's address:

A llergilab 0 rat oriel
Karolinska Sjukhuset,

Stockholm, Sweden.
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