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1. Introduction

In recent times heterogeneity of nearly all known
peptide hormones in endocrine glands, tumors and
plasma has been reported [1-10]. An immunore-
active ACTH-component, considerably larger than
the well-characterized 1--39 ACTH peptide, hasbeen
identified in human plasma and human pituitary
gland extracts and because of its conversion to au-
thentic ACTH by tryptic digestion, the substance
is supposed to be a corticotrophin precursor [11].
In a cloned murine pituitary tumor cell line and in
normal mouse pituitaries, two ACTH moieties have
been demonstrated, one of which represented 1-39
ACTH, while the other aone had a molecular weight
of about 7800 [12].

In preliminary experiments dealing with the bio-
synthesis of rat ACTH we found in addition to the

well-known corticotrophic hormone, which corresponds

to the 1—-39 amino acid peptide, a second component
with similar immunological and biclogical properties.
The molecular weight of this substance differed only
slightly from the normal ACTH and was estimated
between 5000—6000.

2. Material and methods

Male albino rats 200300 g body weight (strain
FW 49/Kirchberg/Lemgo/Biberach) were sacrificed
by decapitation. The anterior pituitary was removed
immediately after separation from the posterior lobe
and either processed or frozen at —20°C. Usually 10—
20 glands were combined for extraction and grounded
with an automatically driven Teflon pestle in 0.1 N
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HCI, After freezing and thawing, the homogenates
were centrifuged at 30 000 g for 30 min under re-
frigeration. Aliquots of the supernatant were sup-
plied to a Bio Gel P6 column 90X 1.5 cm(Bio Rad
Laboratories, Richmond, Califarnia, U.5.A.) and
elution was performed with 0.1 N HCI containing

1% bovine serum albumin by descending flow rate

of about 20 ml/hr. Dextran blue 2000 and [*H] -
phenylalanine was added simultaneously to mark

void volume and salt peak, respectively . Fractions

of 1.3 ml were collected and frozen until assays were
carried out. In two cases the extracts subjected to gel
filtration contained 8 M urea. ACTH was assayed bio-
logically according to the isolated adrenal cell tech-
nique of Sayers et al. [13]. Samples were neutralized
with 0,1 N NaOH and at least two doses of every
sample were compared with 6 doses of standard ACTH
{Isactid, Ferring, Malmo, 150 1.U./mg). Each dose was
given in duplicate.

Assays of immunoreactivity were performed using
methods previously reported from our laboratory
{14} . Highly purified porcine ACTH was used for
iodination and as reference standard. (Isactid, Fer-
ting, further purified by Dr. Schleyer, Ulm).

3. Results and discussion

In order to determine, whether or not the adrenc-
corticotrophic activity of the pituitary gland extracts
was due to a single molecular species or the results
of different ACTH moieties, the extracts were sub-
jected to molecular sieving on Bio Gel P6, a gel ma-
terial having an operating range from 1000—6000
mol.wt. The column has been calibrated previously
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Fig. 3. Corticosterone producticn of 1solated adrenal cells

vs log dose of several dilutions of ACTH-bwactuvity of peak

1 (e) and 1l ( ) from ongmal fractionation demonstrated 1n
fig. 1b.

cannot be provided. From gel filtration characteris-
tics 2 mol.wt. of SO00- 6000 is suggested. However,
the anomalous behaviour of peptides on gel filtration
has to be consid2red in assigning the molecular weight
on this basis.

The nature and function of the peptides are still
unclear. We have found that 1t 1s not disaggregated
2n gel filtration in the presence of extreme acid pH
or 8 M urea and 1t therefore seems unlikely to repre-
sent an aggregrate of ACTH. It might be a true ACTH
precursor or the intermediate product of a step 1n
ACTH biosynthesis, released from a ‘Big ACTH by pro-
teolytic enzymes and subsequently converted into
*Small ACTH'. An alternative explanation is that the rat
synthesizes two different ACTH's, on: of which is
larger than the various types of ACTH thus far en-
countered in other species. Investigations in these
directions are in progress.
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the anomalous behaviour of peptides on gel filtration

has to be consid=red in assigning the molecular weight

on this basis.

The nature and function of the peptides are still
unclear. We have found that 1t 1s not disaggregated
on gel filtration in the presence of extreme acid pH
or 8 M urea and 1t therefore seems unlikely to repre-
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