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ABSTRACT

Adrenal-weight stimulating activity of a crude alkaline extract of ox anterior pituitary
tissue and of ‘precorticotrophic’ extract also prepared from the same source was studied.

The inter-relationship of these two preparations of the ox pituitary with regard to their
adrenal-weight increasing effect is discussed.

A crude sterile alkaline extract of ox anterior pituitary gland (Young
1944) was reported earlier (Stack-Dunne and Young 1954; Dixon et al. 1951,
1953; and Young 1944) to contain a factor which induced a small but definite
increase in adrenal-weight of rats hypophysectomized two to three weeks
previously. This preparation, however, did not show any activity when
tested by the method of Sayers ¢t al. (1948). Recently, a number of workers
(Dasgupta and Young 1958; Dixon et al. 1959; and Dasgupta 1960) reported
the existence of ‘precorticotrophin’—a precursor of adrenocorticotrophic
hormone (ACTH) in this crude extract.

In view of the above it seemed worth while to investigate the role of pre-
corticotrophin on any ponderal stimulation of the adrenals produced by a
crude alkaline extract of ox pituitary.

MATERIALS AND METHODS

Animals.—Male albino rats, 8-12 weeks old and kept under uniform
laboratory conditions for 15-20 days post hypophysectomy, were used.
Animals showing slight increase in their body weight after operation were
rejected. '

Preparation of crude stertle alkaline extract of ox anterior pituitary gland
(F'G8).—Glands, which were collected 30-60 minutes after killing of the animals
and stored in frozen condition, were minced and extracted by the method
of Young (1944). The final extract (pH 8-5) was stored at 0-4° C. 1 g
gland was equal to 4 ml extract (FGS). The latter was equivalent to 60-80 mg
protein.

Preparation of ‘ precorticotrophic’ extract.—The extract was prepared from
fresh ox anterior pituitary lobes by the method of Dasgupta (1960). 1 ml
final extract (pH 6-8) was equivalent to 2-5 mg protein.
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Bioassay—(i) Test for adrenal-weight increasing activity (AW-activity).—
The method described by Dixon et al. (1951) was followed with minor modi-
fications. ‘

(ii) Test for adrenocorticotrophic activity.—Each pituitary preparation
used in this investigation was free from adrenocorticotrophic activity as tested
by the method of Sayers et al. (1948).

REesvurts

Table I shows the adrenal-weight of hypophysectomized rats after ad-
ministration of crude alkaline ox pituitary extract (FGS), and after the ad-
ministration of the same extract subjected to the following treatments:
(i) adjustment of pH from 8-5 to 3 by rapidly adding 2x HCI, (ii) adjusting
the pH first to 3 and then back to 8-5 by the addition of 2y NaOH, and
(iii) addition of urea to make 6-6 M solution. Two groups of hypophysecto-
mized rats treated separately with 0-9 per cent saline only and 66 M urea
solution in saline served as the controls. It is clear that any of the above
treatments caused reduction of the AW-activity of the alkaline extract.
However, the mean adrenal-weight recorded after administration of the ex-
tract which was first adjusted to pH 3 and then readjusted to 8-5, compared to
that obtained with saline controls, was still significantly high (0-01<< P < 0-001).
But in case of the extract treated with urea, although the weight of the gland
tended to increase somewhat, the value attained was not statistically signi-
ficant. ‘

Table II summarizes the results obtained by using precorticotrophic ex-
tract of the ox anterior pituitary. No adrenal-weight increasing activity was

TaBLE IT

Adrenul-weight increasing activily of precorticolrophin extract
prepared from fresh ox anterior pituitary glands

Weight (mg) of two adrenal glands of hypophysectomized rats

After 3 days’ treatment with precorticotrophic extract
Control (injected with
0-9 per cent sodium )
chloride only) Untreated (pH 6:8) Adjusted to pH 3 Treated with urea
diluted 5-fold diluted 5-fold diluted 5-fold
16:6 + 0-5 (3) 175 + 1-2 (4) 22:8 + 1.3 (3) [ 20-3 + 1-1 (5)

0-25 ml1/100 gm body weight of the extract injected daily for three days. 1 ml of the diluted
extract corresponds to 0-5 mg of protein. Dilutions were made with 0-9 per cent sodium
chloride solution. The number of animals in each group is given in parenthesis,
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detected in this extract. When, however, the extract was adjusted to pH 3
or treated with urea, appreciable activity was detected (0-02 << P < 0-05),

DiscussioN

In agreement with the findings of Dixon ef al. (1951), it was noted
(Table I) that a crude alkaline extract of ox pituitary (FGS) caused a little
(compared to the increase obtainable by the use of pure corticotrophin) but
definite increase in adrenal-weight of hypophysectomized rats. When, how-
ever, the extract was subjected to pH alterations or treated with urea, both
of which treatments were expected to convert the available precorticotrophin
into corticotrophin (which was tested individually by Sayers’ method), its
AW-activity diminished. A possible explanation for the observed lowering of
AW-effect due to alteration of pH of the extract (FGS) could be that after
addition of acid for the adjustment of pH, the AW-factor was totally des-
troyed and the residual activity that persisted was ascribable to corticotrophin
formed from precorticotrophin. In order to test the validity of this view
it is necessary to study the behaviour of growth hormone (Stack-Dunne and
Young 1954) in the AW-test when administered in acidic medium. Such a
study is in progress.

Dixon ef al. (1951) pointed out that the destruction of AW-activity of
a material (of pituitary origin), preparation of which involved drastic acid-
treatment, was probable. This does not seem, however, to be the case here as
the amount of acid employed for pH adjustment was almost negligible. Alter-
natively, it may be suggested that when administered in acidic condition the
AW-activity of crude extract (FGS) could be destroyed at the site of injection
(peritoneum) by extravascular inactivation. Again, because the AW-activity
of purified corticotrophin is many times greater than that of the so-called
AW-factor, it is difficult to conceive that the low activity shown by treated
FGS could be due to corticotrophin derived from precorticotrophin. However,
the lowering of AW-activity taking place after addition of urea to FGS
(causing no obvious alteration of pH) could be due to denaturation of the
AW-factor with resultant destruction of its biological activity.

Since Dasgupta and Young (1958) demonstrated the existence in the
alkaline pituitary extract of precorticotrophin, it appeared possible that pre-
corticotrophin either could be identifiable with the pituitary factor (other
than growth hormone) showing the adrenal-weight effect, or was at least
partly responsible for such effect. From the results (Table IT) of the present
investigation, it appears that the identity of the so-called AW-factor of the
pituitary still remains obscure and that it is not the same as precorticotrophin.
The high adrenal-weight increasing effect produced by precorticotrophic extract
after pH-adjustment or urea-treatment (Table II) appears to be due to corti-
cotrophin (tested by Sayers’ method) derived from its precorticotrophin content.
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