
amplified the action of imipramine in 
this test; Prange et al. (2) had shown 
that T3 augmented the antidepressant 
action of imipramine. Further, Breese 
et al. 1(5) showed that T3 alone was ac- 
tive in the dopa plus pargyline test. 
Subsequently, Prange and Wilson (9) 
found that T3 alone given briefly in 

moderately large doses was comparable 
to imipramine in antidepressant activity. 
This paradigm, taken with our find- 
ings of activity of TRH in hypophy- 
sectomized mice, suggests that TRH 
may also possess antidepressant value 
but by a mechanism independent of 
thyroid hormone action. 

Note added in proof: Since this re- 
port was submitted for publication, 
Prange and Wilson have established in 
clinical studies with TRI- that there is 
an immediate (within 2 hours) antide- 
pressant effect in patients with unipolar 
depression (10). 
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Arthropod Molting Ilormone: Radioimmune Assay 
Abstract. A radioimmune assay for the arthropod molting hormone, ecdysterone, 

has been developed. The sensitivity of the assay is 200 picograms or 25 times the 
maximum sensitivity of the bioassay. Closely related steroids also bind the anti- 
body, but with lower affinities. 
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Ecdysterone (/,-ecdysone, crustecdy- 
sone) induces molting in many arthop- 
odan species (1). One technical prob- 
lem that has hindered research related 
to ecdysterone is the lack of a precise 
physicochemical technique for quanti- 
fying tissue and circulating titers of 
this hormone. In the standard bioassay 
for crustecdysone either Calliphora (2) 
or Musca (3) is used as the assay 
organism, but like most bioassays it is 
relatively insensitive. 

A number of laboratories have in- 
vestigated a gas-liquid chromatographic 
method (GLC) for quantifying either 
a- or /3-ecdysone (4). While these pro- 
cedures are promising, the problems 
inherent in purifying biological samples 
for GLC as well as interfering side re- 
actions in the derivatization of ecdy- 
sones tend to make this alternative less 
attractive at present. 

Another technique for measuring 
steroid hormones, which are often 
present in vanishingly small quantities, 
is the radioimmune assay (5). By con- 
jugating the hormone to a large car- 
rier protein [such as bovine serum al- 
bumin (BSA)], the steroid is rendered 
haptenic and can elicit an immuno- 
genic response. Since the specificity of 
the antibody response is dependent on 
the homogeneity of the haptene con- 
figuration, a derivative is first formed 
at one position, which is then reacted 
with the carrier protein. Derivatiza- 
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tion of ecdysterone at the 6-keto 
function was chosen for a number of 
reasons. Theoretically the limit of de- 
tection by this method is dictated pri- 
marily by the specific activity of the 
labeled standard available. 

Ecdysterone (40 mg) was converted 
to the oxime acetic acid ether in a 4 
percent solution of aminooxyacetic acid 
(6) in pyridine, overnight, at 40?C. 
The identity of the oxime acetic acid 
ether derivative and its methyl ester 
was established by infrared and ultra- 
violet spectrum analyses and thin-layer 
chromatography in three different sol- 
vent systems (7). The oxime derivative 
was coupled to BSA by way of the 
isobutylchloroformlate mixed anhydride 
intermediate. The protein-ecdysone con- 
jugate was then dialyzed against run- 
ning distilled water overnight and 
lyophilized (8). 

The conjugate (4 mg) was suspended 
in equal volumes of Freund's complete 
adjuvant and saline and injected subcu- 
taneously and intramuscularly into each 
of three New Zealand white rabbits. A 
1-mg booster injection was administered 
in similar fashion 6 weeks after the 
initial injection. Blood was collected 9 
days after the booster injection and 
analyzed for antibodies to crustecdysone. 
Control serum was collected from un- 
injected animals. 

The antibody response was assayed 
according to a method modified from 
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Fig. 1. Inhibition of [3Hlec- " I--W 'V---------^- ----.--,,, L.,,. dysterone binding by rabbit 
13 antiserum in the presence of 

increasing amounts of var- 
ious unlabeled steroids; ( ), 

11 ecdysterone; (O), a-ecdy- 
\%_^ I `a S-^ ~sone; (A), 3jp-hydroxy-5a- 

'E \~^^^ cholestan-6-one. All reac- 
9 

=-II NP 
^ 

j |"~ ttion tubes contained 1 per- 
o k. t D cent antiserum and [3H]ecdy- 

7 \ sterone (4000 count/min). 0 
~~^^s *'e Total volume was made up 

:r: i to 0.5 ml with borate buf- 
5 1 fer (pH 8.4). To facilitate 

\INN~ ~ precipitation of antibody- 
a^'^^3 'bound haptene, total serum 

. concentration was brought 
up to a constant 10 percent 

0.25, -i ----- i-- , _ _- - ----- r in each reaction tube by the 
n.25~0.5 Steroid added (ng5) 

1 addition of control serum, 
Nonspecific binding of label 

by a 10 percent solution of control serum amounted to 150 count/min and has been 
subtracted from each of the above values. 
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Farr (9). Antiserum was incubated with 
3H-labeled and unlabeled ecdysterone 
in a borate buffer (pH 8.4) for 3 hours 
(10). The haptene-antibody conjugate 
was then precipitated by the addition 
of an equal volume of saturated 
(NH4)2SO4, centrifuged, and washed 
with two volumes of 50 percent satu- 
rated (NH4)2SO4. The pellet was dis- 
solved in H20, and the radioactivity 
was counted in Aquasol (New England 
Nuclear) on a Beckman LS-233 scin- 
tillation counter (counting efficiency, 
46.7 percent). 

Initial experiments showed that while 
control serums bound only a minimal 
amount of the labeled ecdysterone (2 
percent), a 10 percent solution of anti- 
serum would bind virtually 100 per- 
cent. Titrations showed a linear rela- 
tion between the amount of labeled 
ecdysterone bound and the percentage 
of antiserum in the incubation mixture. 
As might be expected, above the 2 
percent antiserum dilution (where 50 
percent of the labeled ecdysterone is 
bound) the system shows nonlinear 
characteristics. In a similar manner, 
treating a 2 percent antiserum mixture 
with increasing amounts of [3H]ecdy- 
sterone resulted in a linear binding of 
haptene at concentrations below 3.0 
ng/ml. At values above 3.0 ng/ml, a 
tendency toward saturation was ob- 
served. 

The radioimmune assay for ecdy- 
sterone depends on the decrease in the 
amount of labeled haptene bound by a 
fixed amount of antiserum in the pres- 
ence of increasing concentrations of 
unlabeled ecdysterone. Under optimum 
conditions (Fig. 1) as little as 200 pg 
of ecdysterone decreases by 14 percent 
the observed amount of label bound in 
the precipitate while 2 ng of competi- 
tive ecdysterone decreases the amount 
of label bound by more than 50 per- 
cent. Since this assay depends on the 
recognition of the molecular configura- 
tion of the haptene by the antibody, it 
would not be surprising if related 
steroids were also bound by the system 
and competed for binding with the 
labeled ecdysterone, albeit with different 
affinities. As is indicated, a-ecdysone 
does compete for the haptene binding 
sites but not so effectively as unlabeled 
ecdysterone. Furthermore, inokosterone 
has also been shown to bind to the 
antibody. Neither 3f/-hydroxy-5a-choles- 
tan-6-one nor cholesterol (not shown) 
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quence of their different binding affini- 
ties to the antibody. 

The assay lends itself to fast quanti- 
tative analysis of ecdysterone and re- 
lated steroids (11). Moreover, the 
lower limit of 200-pg sensitivity can 
be improved by the use of ecdysterone 
with a higher specific activity. The bio- 
logical conversion of highly labeled a- 
ecdysone has already resulted in ecdy- 
sterone with a specific activity of ap- 
proximately 50 c/mmole (12). The use 
of such biosynthesized labeled ecdy- 
sterone should extend the sensitivity of 
this assay to approximately 25 pg. 
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Evidence is presented for the presence 
in the bovine neurohypophysis of a new 
factor which may be involved in the 
normal physiological regulation of in- 
testinal motility in mammals. We now 
describe the isolation and some of the 
properties of this factor. 

Examination of a large number of 
neurohypophyseal fractions has revealed 
one fraction with a unique property: 
the capacity to induce prolonged, rhyth- 
mic, integrated contractions of the 
jejunum in vivo beginning about 1 hour 
after intravenous injection of 1 /tg/kg 
and lasting for periods in excess of 5 
hours. This substance also inhibits jeju- 
nal contraction within 5 seconds after 
it is injected, and the inhibition lasts for 
periods up to 20 minutes. It induces 
changes in the electro-enterogram of 
the Biebl loop from a random to an or- 
ganized and coherent pattern of electri- 
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cal cycles (the basal electrical rhythm) 
in contiguous segments of jejunum (1). 

To quantify peristaltic activity we 
have used awake trained dogs with 
Thiery-Vella (2) or Roux-en-Y (3) fistu- 
las of the small intestine or with the 
Biebl loop (4). Contractions were moni- 
tored by pressure transducers (Statham 
P23D6) attached to four separate bal- 
loons inserted in tandem into the jejunal 
lumen at intervals of 3, 6, and 3 cm, 
respectively. 

In the fasted unanesthetized dog with 
Roux-en-Y fistula the main criteria for 
activity of pituitary fractions on the in- 
testinal tract were: (i) inhibition of jeju- 
nal contraction after intravenous injec- 
tion of a dose of 1 utg per kilogram of 
body weigh,t, and (ii) coherence of in- 
testinal contraction for a period of at 
least 2 hours after the intravenous injec- 
tion. Coherence is defined as the con- 
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Coherin: A New Peptide of the Bovine Neurohypophysis 
with Activity on Gastrointestinal Motility 

Abstract. A factor with potent activity in the regulation of mammalian gastro- 
intestinal motor function has been isolated from the bovine posterior pituitary 
gland by a process allowing minimal dissociation of neurophysin-bound complexes 
and the separation of free unbound peptides. This substance alters the frequency. 
amplitude, rhythm, and duration of peristaltic contraction. 
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