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Effects of Antiserum in Bloassay of Thyrotropin and Thyroid Activator of

Hyperthyroidism.

J. M. McKENZzIE* AND JosEpH FisHMaN!

(26032)

(Tntroduced by R. V. Christie)

McGill University Clinic, Royal Victoria Hospital, Montreal, Que., Canada

Recently evidence has accrued that there
is in the blood of patients with Graves’ disease
a substance which can stimulate the thyroid
gland of guinea pig(1.2). mouse(3). and pre-
sumably the patient’s own gland. It has been
suggested that this substance may not be
thyrotropin of pltuitary origin(4): this was
based on several qualitative differences shown
to exist between the activity found in the
blood in hyperthyroidism and that found ei-
ther in pituitary extracts or in the blood of
patients with myxedema. A further distin-
guishing feature is furnished in the present
study, wherein antisera to bovine (pituitary)
thyrotropin, produced in rabbits, were found
to inhibit thyrotropic activity of bovine pitui-
tary extracts and that in the blood of patients
with myxedema, but not the thyroid activator
in serum of patients with hyperthyroidism.

Methods. Antiserum (A) to commercial
bovine thyrotropin (thyrotron, Nordic Bio-
chemicals) was prepared by administering in-
tramuscularly, 3 weeks apart, 2 injections of
2.5 mg of this preparation emulsified in
Freund’s adjuvant (complete), to totally thy-
roidectomized rabbits. Antiserum (B) to
U.S.P. standard (bovine) thyrotropin was
prepared by administering intradermally 5
weekly injections of 1 mg of this preparation
emulsified in Freund’s adjuvant (complete).
in the interdigital webs of intact rabbits.
These antisera were tested for titer and speci-
ficity using the bis-diazotized benzidine he-

* J. B. Collip Fellow in Medical Research.
t Ciba Medical Research Fellow. Present address:
Seton Hall Coll. of Med., Jersey City, N. J.

magglutination test, as previously described
(5.6.7).

Thyrotropic effect was assayed by a method
previously described(8): mice with thyroidal
iodine labelled with T'*' were injected intra-
venously with serum or other test solution and
response measured as an increase in circulat-
ing radio-activity. This was expressed as a
percentage of pre-injection concentration of
I'* in the blood and a positive response was
thus greater than 100%. Four to 6 mice
were injected with each test solution. Thy-
rotropin of pituitary extracts or that found
in the blood in myxedema produced maximal
effect within 2 hours, but the thyroid activator
in the blocd in hyperthyroidism had maximal
effect only after about 9 hours(3).

Human serum for assay was obtained from
3 patients with spontaneous myxedema and
3 with hyperthyroidism (Graves’ disease).
Diagnosis had been made previously by con-
ventional criteria of physical examination and
measurement of protein bound icdine in se-
rum and thyroid uptake of I'™1.  Serum
was separated from the blood within an hour
of its being obtained, and stored at 4°C until
used for assay, within one week in all in-
stances.

Mixtures of serum or thyrotropin standard
(U.S.P.) with antiserum or control serum
were kept at room temperature for 30 minutes
then centrifuged. Although no gross precipi-
tate was seen the upper portion of fluid in the
centrifuge tube was always used for assay. -

Results. 'The hemagglutinating antibody
titer of these thyrotropin antisera ranged
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TABLE I. Inhibition of Standard (Pituitary) Thyrotropin by Artiserum.

Vol of -
Exp. Preparation assayed*® Ratio  inj. (ml) Responsed
I. a. Antiserum A - salinet 1:1 b 213 + 97
b. ” 7 4 .5 mu thyrotropin in saline 1:1 1 376 + 73
¢.  Human serum (normal) + .5 mu thyrotropin in saline 1:1 B 333 + 13
d. ” ” ” + saline 1:1 K] 60 + 6

Comment: Antiserum A contained antithyrotropic activity (b less than a -+ ¢) simultancously

with thyrotropic activity.

IL &, Antiserum A 4 .5 mu thyrotropin in saline 1:10 5 107 = 39
b. " ” 4 .5 mu idem 1:100 5 246 + 84
[ " Y 4+ 5 mu ” 1:1000 5 293 + 88

Comment:

Thyrotropic effect diluted out by 10 parts saline, but antithyrotropic aetivity ve-
tained; latter diluted out by 100 parts saline.

ITL. a. .5 mu thyrotropin in saline — 25 452 =182
b. Antiserum A + .5 mu thyrotropin in saline 1:10 .25 119 + 39
¢. N.R.S.} + .5 mu idem 1:10 25 399 -+ 92
d.  Antiserum A + 2.0 mu 7 1:10 .25 264 = 75

Comment:

.5 mu thyrotropin inhibited by antiserum diluted 1:10; 2.0 mu thyrotropin partially
jnhibited by antiserum diluted 1:10 (assuming that 2.0 mu shouid have produced a

greater response than .5 mu(8)).
IV, a.

.2 ml saline

b, .25 ml antiserum B inj. i.v. before .5 mu thyrotropin  -— —

in .2 ml saline

.25 m1 N.R.S. inj. i.v. before .5 mu thyrotropin in — -

240 = 27

80 + 28

Comment: Inj. of antiserum B inhibited effect of a subsequently inj. dose of thyrotropin.

Thyrotropin was assayed as described under Methods. Control (i.e. inactive) injeetions gave

a response of 97 + 4 (stand. dev.) (8).

* See methods.
rabbit serum,

from 1,4000 to 1,12,000. Both antisera
showed extensive cross reactions with other
pituitary hormones, namely, corticotropin,
growth hormone and gonadotropin. How-
ever, a hundred-fold increment in quantity of
any of these hormones, as compared with
either thyrctropin preparation, was required
to produce a definite antigen-antibody reac-
tion  (hemagglutination-inhibition).  Both
thyrotropin preparations had similar quanti-
tative and qualitative properties in this re-
spect.

Antiserum A was found to contain both
thyrotropic and antithyrotropic activity
(Exp. I, Table I); only the latter remained
in evidence when one volume of antiserum
was diluted with 10 volumes of physiological
saline. With further dilution (1:100) neither
antithyrotropic nor thyrotropic effect was de-
tected (Exp. II, Table I). No thyrotropic
effect was shown with antiserum B. Al-
though precise quantitation was not at-
tempted it seems from Exp. IIT (Table I)
that 0.023 ml of antiserum A could inactivate

t Saline = .9% (w/v) sodium ehloride in water.
§ Mean =+ stand. dev. of responses in 4 to 6 mice in each instance,

t N.R.S. = normal

from 0.05 to 0.2 mu. of thyrotropin. In Exp.
1V, (Table 1) injection of the two substances
separately still resulted in inhibition of thy-
rotropic effect.

With serum from patients with myxedema,
endogenous thyrotropic activity was com-
pletely inhibited by prior incubation with an-
tiserum added in a ratio of 1 to 10 volumes
of human serum (Fig. 1, a). Similar assays
carried out with serum from patients with
hyperthyroidism (Fig. 1, B) failed to show
significant inhibition of the thyroid activator
contained therein. In the case of the first 2
sera from hyperthyroid patients 1 part of
antiserum was added to 10 parts of human
serum; in the third assay (responses 1300 and
1290) antiserum B and human serum were
mixed in equal parts.

Discussion. Antisera to commercial and
U.S.P. standard thyrotropin preparations had
similar immunologic properties. While nei-
ther antiserum was specific for thyrotropin,
the quantitative serological data suggest that
the major antibody in hoth was probably to
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thyrotropin itself. The cross reactions be-
tween thyrotropin antisera and the other
pituitary hormones doubtless reflect the im-
purity of the thyrotropin preparations.

These antisera were shown to inhibit the
biological effect of thyrotropin and this was
brought about either by preincubation of an-
tiserum with thyrotropin or by separate injec-
tion of the two substances. This is in agree-
ment with work reported many vears ago(9)
and more recently(10.11). Inhibition of thy-
rotropin in the serum of patients with myxe-
dema by the antisera infers a degree of im-
munochemical similarity between bovine thy-
rotropin and human thyrotropin; this was
shown also in similar studies using human
pituitary extract(11). That the thyroid acti-
vator in the blood of the 3 patients with hy-
perthyroidism was not inhibited infers, on the
other hand. that this substance is qualitatively
different from thyrotropin. This would be
in agreement with other qualitative differ-
ences previously described(4).

The findings with serum from patients with
Graves disease are. however, at variance with
those reported by Werner and his colleagues
(11). They described that the globulin frac-
tion from rabbit antiserum to thyrotropin in-
hibited thyrotropic activity of an extract of
serum from a patient with Graves’ disease.
The assay method used was similar to our

ANTISERUM IN Bi1oassay or THYROTROPIN

own but response in the mice was measured
only 2 hours after injection of the extract.
This is considered to be the time at which
maximal effect from thyrotropin is found, dis-
tinct from the time (7 to 9 hours) after which
maximal effect from the thyroid activator of
hyperthyroidism is found(3).

[t is of interest that thyrotropic and anti-
thyrotropic activity occurred simultaneously
in antiserum A. In view of the concentration
of thyrotropin reported(12) in normal rab-
bits, detection of the hormone in blood of thy-
roidectomized rabbits would be expected with
the assay method used here(8). Perhaps this
endogenous hormone was combined with an-
tibody. and the complex, retaining thyrotropic
activity, remained dissolved in presence of ex-
cess antibody.

Summary. Rabbit antisera to commercial
and U.S.P. standard thyrotropin preparations
were shown to inhibit biological assay of bo-
vine pituitary thyrotropin. While similar in-
hibition of endogenous thyrotropin in serum
from patients with myxedema was shown, the
antisera did not inhibit the thyroid activator
in blood of patients with Graves’ disease.
This constitutes further evidence for the dis-
similarity of the thyroid activator of hyper-
thyroidism and thyrotropin.
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