
COMMENTARY 

THE RADIOIMMUNOASSAY OF NEUROPHYSINS AS A TOOL FOR THE 
POSTERlQR PITUITARY INVESTIGATION 
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The posterior pituitary gland is a part of the central 
nervous system: it is in continuity with the anterior 
part of the hypothalamus. It contains two major hor- 
moues of low molecular weight (1100) and similar 
amino acid composition (nonapeptides) namely vaso- 
pressin and oxytocin. They are both synthetized 
within the paraventricular and supraoptic nuclei and 
they migrate toward the posterior pituitary where 
they are stored within the nemosecretory granules. 
This process was first described by Scharrer and 
Scharrer who named it neurosxretion [If; hence the 
posterior pituitary which was previously consider& 
as a site of synthesis of the hormone was at that time 
recognised as the locus of hormonal storage before 
the release occurs. 

Antidiuretic hormone. Antidiuretic hormone (ADH) 
acts at the apical part of the distal renal tubules where 
it permeabilyses the cells and permits the entry of 
water along the medullar gradient thus allowing for 
the concentration of urine. In absence of ADH a very 
large quantity (up to 25 I./day) of diluted urine is 
excreted: thus this hormone plays a major role in 
water homeostasis. ADH also possesses a vasopressor 
activity, which was its first known biological action. 
however this action is observed in man or animals 
for doses which are far larger in excess than physio- 
logical levels of circulating hormones: the vasopressor 
activity is now generally considered as a pharmaco- 
logical one, unrelated to the physiological, antidiure- 
tic action, 

Oxytocin. Oxytocin induces the contraction of 
myoepithelial cells of the mammary gland and is 
therefore responsible for the milk ejection reflex 
within the few minutes following mechanical stimu- 
lation of the nipple. It is also active on the uterine 
muscle and could play a role during parturition and 
expulsion of the foetus during parturition Its exact 
physiological importance in that field is however un- 
known even if synthetic oxytooin is often used by 
clinicians to induce tabour in woman (see a review 
of endocrine function in labour in [a]). Moreover, 
oxytocin is also found in the male where its role is 
unknown. 

In addition to their well established action, ADH 
and oxytocin could also share other biological 
properties. Since both hormones are found in high 
levels in the antehypophysial portal blood vessels [3J 
and since injection of ADH or oxytocin may induce 
a release of some anterior pituitary hormones [4] it 

has been postulated that the posterior pituitary pep- 
tides could be involved in the control of anterior 
pituitary function mainly corticotrophic (ACTN) and 
gonadotrop (FSW and LH). Moreover, small peptides 
including vasopressin, could be physiologically in- 
volved in acquisition and maintenance of some be- 
havioral patterns in animals. It has been demon- 
strated that vasopressin is specifically related to the 
consolidatory phase of the memory by de Wied and 
co-workers (see review in [S]). 

The physiological stimuli for ADH release are 
hypovolemia and blood hy~rosmol~~ty : osmolality 
is more important than vofemia for the day to day 
regrrlation of hormonal release 161. However induced 
or spontaneous hy~otension induces a major neuro- 
hypophysial activation in normal individuals [7]. 
Psychological stress induces a decrease of oxytocin [8] 
and ADH [9] release: this could be due to a direct 
impact on the hypothalamus through the cortico- 
hypothalamic pathway or to an increased level of nor- 
epinephrine which is known to inhibit neurohypophy- 
sial release. Most pharmacological substances which 
influence cerebral metabolism also modulate neuropi- 
tuitary secretion. Hence alcohol [lO]_ chlorpromazine 
and reserpine [ 113, oxylorphan and butarphanol (two 
narcotic antagonists) [12] inhibit ADH release while 
barbiturates [13] and nicotine [14] stimulates it ipt 
&~a. in &TO, urethane potentiates oxytocin release 
while pentobarbitone inhibits it [lS]. Lastly cystea- 
mine and cystamine (given at radioprotective dose) 
as weil as whole body exposure to X-ray stimulate 
the neuroseccetion in rat [16] suggesting that neuro- 
pituitary plays a role in the stress reaction of mam- 
mals to ionizing radiations. 

In view of the different known or hypothetical bio- 
logical actions of the posterior pituitary peptides, it 
is self evident that it is important to accurately appre- 
ciate the hormone release. The indirect index of ADW 
or oxytocin release fdiuresis. osmolality, milk ejection) 
are non-specific while the bioassay are hampered by 
a lack of specificity and sensitivity. The direct 
radjo~mmunoassay of the hormones developed in 
blood and urine during the last 10 years are highly 
specific and very sensitive; they however suffer from 
technical difficulties due to the small molecular 
weight of the hormones and their use in routine prac- 
tice is inconvenient (see review in [17]). 

1.2. The neurophysins 

Within the neurosecretory granules, vasopressin 
and oxytocin are non-covalently bound to high mol- 
ecular weight carriers. The whole complex forms the 
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so-called ‘Van Dijke protein”. Acher et al. [18] first 
named “neurophysin” the carrier substance of a mol- 
ecular weight of approximatively 10,000; it can be 
dissociated from bioactive hormone under mild con- 
ditions of extraction (increasing or decreasing pH, in- 
creasing salt concentration). 

There are at least two types of neurophysins in 
most animal species. The amino acid composition and 
molecular weight are very similar in the different 
neurophysins of the same species and also in various 
neurophysins of different species [19]. They can be 
differentiated through their electrophoretic mobilities 
and as it is used in enzymology, the more anodic 
form is called I and the less anodic form is named 
II. Both types of neurophysins can reversibly bind 
vasopressin and oxytocin in vitro and until recently, 
it was questioned whether there is a specificity in uiuo 
of association between one neurophysin and one hor- 
mone. Complete data about the physicochemical 
characteristics of neurophysins tan be found in recent 
reviews [20,21]. Another debate arises as to the fate 
of the neurophysins at the time of hormonal release: 
according to some authors, free hormone diffused 
across the capillary membrane while neurophysins 
were degraded within posterior pituitary. According 
to other research workers, there is histological evi- 
dence that the release mechanism is exocytosis, as it 
is the case for many other hormonal systems (Fig. 
1). 

If that were the case then neurophysins has to be 
detected in the peripheral blood and their levels must 
increase at the time of hormonal release. 

Indirect evidence for the presence of neurophysins 
in the blood was first provided in 1968 by Ginsburg 
and Jayasena [22] who extracted an “immunoreactive 
like neurophysin” from peripheral blood in the pig and 
by Fawcett et al. [23] who demonstrated the presence 
in the blood of a substance of a molecular weight 
similar to that of neurophysins during hemorrhage 
in dog. In 1969, we developed a radioimmunoassay 
for human neurophysins [24] and demonstrated vari- 
ation of their blood levels in physiopathological con- 
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ditions; this work was soon followed by results from 
Cheng and Friesen [2S] and Robinson et al. [26] 
reporting the measurement of plasma neurophysins 
in rat, pig and ox. 

Hence, at that time it appeared that assays for 
neurophysins which are methodologically more 
simple and reliable than that of active nonapeptides. 
could be suitable for the routine investigation of 
neuropituitary function. We will review here the 
major results obtained by the radioimmunoassay 
(R.I.A.) of neurophysins in the human and in animals 
and later emphasise the limits to the interpretation 
of the data obtained with this method. 

2. THE RADIOIMMUNOASSAY OF NEUROPHYSINS 

2.1. The methodology of the assays 

Reviews of the literature comparing the methodo- 
logical aspects of ADH and oxytocin R.I.A. on the 
one hand and of neurophysins on the other hand have 
been recently published [ 17,271. 

2.2. Simultaneous release of hormones and neurophysins 

Although demonstration of the presence of neuro- 
physins in the blood was a good argument in favour 
of their release together with the hormones, the 
strongest evidence for a simultaneous release was only 
given by the demonstration of a concomitant fluctua- 
tion of the levels of both hormones and its carriers 
in conditions of stimulation for posterior pituitary 
hormones release. In Table 1, we have quoted the 
works in which neurophysins and hormones were 
simultaneously measured in various experimental 
conditions. In all the physiological and experimental 
conditions tested until now; a parallelism between the 
variations of neurophysins and of hormones has been 
demonstrated. To illustrate this, we show in Fig. 2 
the mean blood levels of vasopressin and of I.R.N. 
in the course of an i.v. nicotine test in normal man. 
a pharmacological activation used in clinical practice. 

Those data firmly suggest that hormones are 
released through a mechanism of exocytosis and also 

EXOCYTOSlS 

C Neurophysins 

. Hormones 

Fig. 1. Schematic representation of a neurosecretory granule within the neurohypophysis. Are the hor- 
mones alone released by a diffusion process or are they released together with neurophysins through 

an exocytosis mechanism? 



The radioimmunoassay of neurophysins 101 I 

Table 1. Experimental works where neurophysins and hormones were measured which evl- 
dented a concomitant fluctuation of the two groups of peptides 

Experiment 

In oitro. Stimulation of rat 
posterior pituitary 
In uitro. Stimulation of rat 
posterior pituitary 
In ho. Hemorrhage in goat 
In ho. Parturition in goat 
In ho. Effect of estrogens on 
posterior pituitary content in rat 
In vitro. Stimulation of pig 
posterior pituitary 
In vioo. Hemorrhage in pig 

In uioo. Effect of dehydration on 
posterior pituitary content in rat 
In uivo. Effect of inhaling 
cigarette smoke in the human 
In uiuo. Effect of nicotine 
injection in the human 

Assay used Refs 

R.I.A. for I.R.N. and bioassay for oxytocin 
t2s1 

R.I.A. for I.R.N., A.D.H. and oxytocin 
c291 

R.I.A. for I.R.N. and A.D.H. 
R.I.A. for I.R.N. and oxytocin 
R.I.A. for I.R.N.. A.D.H. and oxytocin 
Bioassay for oxytocin 
R.I.A. for specific pN,I and pN,II 
R.I.A. for A.D.H. and oxytocin 
R.I.A. for specific pN,I and pN,II 
and A.D.H. 
R.I.A. for I.R.N.. A.D.H. and oxytocin 
Bioassay for oxytocin 

[:cl; 

L321 

[331 

[331 

[341 

R.I.A. for N.S.N. and A.D.H. 

R.I.A. for I.R.N. and A.D.H. 

1141 

E351 
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Fig. 2. Blood levels (antecubital vein) of vasopressin (ADH) and of immunoreactive neurophysins 
@R.N.) in the course of a water load test (15 ml/kg) followed by an i.v. injection of nicotine in 11 
individuals with normal posterior pltmtary function. There is a rapid, parallel, increase of hormone 
and its carrier protein in the peripheral circulation; the relationship between the increase of both 

substances is 0.87 (Legros et al., 1977) [35]. 
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Table 2. Experimental works where the specific release of 
one neurophysin without a release of the other has been 

demonstrated 

Demonstration Refs 

Increase of bN,I without a constant increase of 
bN,II during parturition in the cow 
Specific release of bN,I without a release of bN,II 
during suckling or milking in the cow 
Specific release of bN,II with only minor changes. 
if any, of bN,I during arterial or venous hemor- 
rhage in the cow 
Specific increase of pNp I during hemorrhage in 

pig 
Specific release of N.S.N. during inhalation of cigar- 
ette smoke and of E.S.N. following administration 
of exogenous estrogens in the human 
Specific and time course independant release of 
bN,I and bN,II at various stages of parturition in 
the cow 

WI 

1361 

c371 

c331 

1381 

[391 

indicate that the assay for neurophysins could prob- 
ably be used to test the vasopressin and oxytocin 
release. 

2.3. Spectjic release of different types of neurophysins 

As mentioned in the introduction, in vitro physico- 
chemical studies were unable to distinguish a specific 
“vasopressin-neurophysin” and an “oxytocin-neuro- 
physin” in various animal species. The specific 
radioimmunoassays for each neurophysin firstly de- 
scribed by Robinson et al. [26] have now enabled 
some authors to demonstrate that it is possible to 
induce in uivo a specific release of one neurophysin 
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without a release of the other according to the stimu- 
lus used. In Table 2, we have quoted the different 
studies which demonstrate a specific release of differ- 
ent neurophysins in various animal species and in the 
human. Individual examples of specific release of 
bN,I and/or bN,II in parturition, a physiological 
condition known to evoke a release of oxytocin or 
of both hormones is given in the Fig. 3 [39]. 

Hence in bovine NJ is liberated in condition of 
release of oxytocin and N,II in condition of release 
of ADH. This specificity of association between one 
neurophysin and one hormone has now been con- 
firmed by immunohistochemical studies realised on 
the ox hypothalamus C40.413. In the pig, ADH 
seemed to be associated with pNp I [33]. The 
results are less clear in the human: we have brought 
data [42] indicating that within the neurohypophysis 
hN,I is associated with vasopressin and hN,II with 
oxytocin. This is confirmed in a preliminary clinical 
work studying the neurophysins and hormonal con- 
tents of four lung tumours secreting vasopressin 
and/or oxytocin (Schwartz-Bartter syndrome) [43]. 
On the other hand, Robinson described two ryses 
of immunoreactive neurophysins in the human: one 
of which (Estrogens Stimulated Neurophysin. E.S.N.) 
is increased under the influence of exogenous 
estrogens and the other (Nicotin Stimulated Neuro- 
physin. N.S.N.) is constituted of three substances with 
different electrophoretic behavior but sharing similar 
immunogen. All three are released in a majority 
(about 60 per cent) of volunteers following inhalation 
of cigarette smoke [38,44]. Although there is a sig- 
nificant relationship between the increase of N.S.N. 
and of vasopressin during inhalation of cigarette 

Time 

Fig. 3. Blood levels of neurophysin I (bN,I) and neurophysin II (bN,II) during iterative blood sampling 
in one jugular vein in one cow during a dystocic parturition. V: vaginal examination; F: dystocic 
presentation of the foetus; Pulling: manual correction of the malpresentation; H.E.: expulsion of the 
head; F.E.: expulsion of the calf. One observes a plateau of high bN,I level lasting at least 1 hr; 
it is important to note 4 surges of bN,II, 3 of which are independent from bN,I release. This data 
demonstrates the separate release of both neurophysins as evidenced through their specific radioim- 

munoassays (after Legros et al., 1976) [39]. 
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smoke [14], no definite proof has until now been 
given that N.S.N. specifically represents the neuro- 
physin(s) related to ADH and the E.S.N. the neuro- 
physin(s) related to oxytocin within the human neuro- 
pituitary. It is then difficult to make a comparison 
between hN,I, hN,II. E.S.N. and N.S.N. at the 
present time (see 2.4.). 

The different data mentioned here are in favour 
of a specific association between one neurophysin and 
one hormone in the hypothalamus. Moreover the 
results obtained in the lung tumour suggest that the 
genetic control of the biosynthesis of each hormone 
and its associated neurophysin is similar or identical. 
Further, they indicate that the separate radio- 
immunoassay for each neurophysin can be used to 
study the specific release of ADH and oxytocin. 

2.4. The results obtained in human physiology and path- 
ology 

As previously mentioned (see 2.3.) there is no neur- 
ophysin standard available for the radioimmunoassay 
in the human. Therefore since there is a great simi- 
larity between animal and human neurophysin some 
authors use bovine or pig neurophysins as reference 
antigen [24,45]; others use human neurophysins as 
the reference and antibodies obtained against animal 
neurophysins [46]. To date only Robinson described 
an homologous radioimmunoassay system using 
human neurophysins as immunogens and references 
[38]. Those differences make it difficult to compare 
data given by different groups of authors and can 
sometimes induce confusion. Therefore we have listed 
in Table 3 comparisons between the radioimmunolo- 
gical systems used together with the blood levels 
measured in normal, hydrated individuals. One can 
see that although the immunologic systems are quite 
different, the levels found are very similar. 

Neurophysin blood levels have also been studied 
in various physiological and pathologic conditions 
well known to induce modifications of neurohypo- 

physial function. They varied in the expected way in 
most of them: thus the neurophysins levels have been 
found to be elevated during dehydration, muscular 
exercise, spontaneous or induced hypotension, lac- 
tation, ectopic cancer secretion, renal tubular insensi- 
tivity to ADH and low during water load test, idio- 
pathic benign arterial hypertension, chlorpromazine 
therapy. The majority of the results has been reviewed 
recently [43,44,47]. Salt load which is thought to 
stimulate ADH release induces only a weak, if any, 
increase of neurophysins blood levels [45,47] while 
parturition (a putative condition of oxytocin release) 
induces only minor changes of peripheral neurophy- 
sins levels in the woman [43,48]. It is likely that in 
those last two conditions the neurohypophysial 
stimulation is less than it was presumed before using 
indirect index of hormonal release. 

Besides those classical conditions, neurophysin 
R.I.A, also permitted description of changes in neuro- 
hypophysial function in some physiological or patho- 
logical states during which such modifications were 
suspected but not proved: an increase of neurophysin 
blood level has been demonstrated during gestation 
[24,46,48], following estrogen injection (see Fig. 4). 
and in patients suffering from hepatic cirrhosis [Sl]. 
The physiological meaning of the circulating Estrogen 
Stimulated Neurophysin (E.S.N.) is still unknown. 
According to some personal results, this increase 
could be related to an increase mainly of ADH se- 
cretion while according to Robinson, this increase 
could presumably be the reflexion of an oxytocin 
release. Cyclic modification of neurophysin blood 
levels related to the modification of endogenous 
estogen blood levels has been found in the normal 
woman [52], confirming data obtained in the monkey 
[53]. Lastly, basal [47] and estrogen stimulated 
neurophysins [54] have been found low after the age 
of 50 both in man and woman. This observation sug- 
gests that the neurophysin blood levels could be used 
for future studies of aging of the hypothalamus. 

Table 3. Different radioimmunoassay systems used for neurophysins estimation in the human with the values obtained 
in normal. hydrated, individuals 

Basal Levels 
Refs (ng/mB 

[49] Man : 1.26 k 0.21 
Woman: 2.24 k 0.10 

[46] Man and woman: 
2 * 1 ng/ml 

[38] Woman: 1.1 f 0.7 
Man : 1 + 0.7 

[38] Woman: 0.9 + 0.2 
Man : 0.6 + 0.3 

[45] Man : 3.7 f 1.53 

[45] Man : 5.87 + 1.87 
Woman: 4.13 f 1.19 

Immunological system used 

Heterologous bovine assay system appreciating all the circulating neurophysins 
(I.R.N.). Starch gel electrophoresis reveals 2 major components named hN,I and hN,II 
and 2 minor forms which are unconstantly found in the serum which are labelled 
temporary hN,II* and hN,I* (see discussion in [43] 

Homologous assay system using purified hN,I; there is an incomplete cross-reaction 
with hN,II 

Homologous assay system which appreciates one single neurophysin liberated under 
the influence of exogenous administration of estrogens (Estrogens Stimulated Neuro- 
physin, E.S.N.). This substance is similar to hN,I 

Homologous assay system appreciating 3 substances with a similar immunologic be- 
havior but which can be differentiated by electrophorectic properties. They are released 
under the influence of inhaling cigarette smoke (Nicotin Stimulated Neurophysin, 
N.S.N.). They seem to correspond to hN,II. hN,II* and hN,I* 
Heterologous bovine assay system specific for bN,I. No opinion about the human 
equivalent 

Heterologous bovine assay system specific for bN,II. No opinion about the human 
equivalent 
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Fig. 4. Blood levels of immunoreactive neurophysins @R.N.) in samples taken every 4 hr for 48 hr. 
After a 24 hr control period. Estriol (3 mg) was injected i.m. in the 4 volunteers. All the assays were 
run in triplicate within the same assay series. A clear cut increase of neurophysins following the estrogen 

injection is to be observed (after Legros and Franchimont, 1970) [SO]. 

3. THE VALUE OF NEUROPHYSINS R.I.A. FOR 
POSTERIOR PITUITARY INVESTIGATION 

As we have shown the radioimmunoassay for neur- 
ophysins brings two arguments of fundamental im- 
portance to the basic knowledge of posterior pituitary 
function. These are: 

(a) a qumfifcatiorz of the release during hormonal 
stimulation which, in conjunction with histological 
data, strongly supports the assumption that exocy- 
tosis is the release mechanism of vasopressin and of 
oxytocin. 

(b) the proofthat in civo one hormone is specifically 
bound to one neurophysin in the normal hypothala- 
mus and presumably in the neoplastic tissues. This 
gives arguments in favour of the unicity of the genetic 
control of the biosynthesis of the hormone and its 
carriers. 

The radioimmunoassay for circulating neurophy- 
sins thus appears as a useful tool to appreciate pre- 
cisely and directly the neuropituitary regulation. 
There is however some limits to the interpretation 
of the datas obtained through the neurophysin R.I.A. 
which have to be discussed. 

3.1. The serum levels of neurophysins in basal condition 

It is generally accepted in medicine and particularly 
in endocrinology, that a basal hormonal level rarely 
permits to analyse the integrity of a regulatory mech- 
anism. Dynamic tests studying the hormonal reserve 
of the gland and the possibility of modulating the 
hormonal secretions are therefore most useful in clini- 

cal investigation. In addition to this general limitation 
to the interpretation of the basal level, there are some 
limits which are particular to the investigations using 
radioimmunoassay of neurophysins: 

(a) Although some authors claimed that neurophy- 
sins share some biological activity (lypotrophic. gona- 
dotrop. chronotrop, see review in [SS]). it is well 
established that the carriers are devoided of any vaso- 
pressor, antidiuretic or oxytocin action. Moreover the 
weak affinity constant for vasopressin or oxytocin at 
physiological pH (order of magnitude lo- 3 l./mole) 
makes unlikely the persistence of the hormone bind- 
ing in the blood stream. Pliska et al. [Sh] however 
defined recently a neurophysin population with 
higher affinity constant (order of magnitude 10m6 l./ 
mole) but to our knowledge. this has not been con- 
firmed. Hence, a basal blood level of neurophysins 
does not reflect any biological activity. This is also 
confirmed by the comparison of the blood levels of 
neurophysins and of bioactive hormones. Indeed. if 
one loosely assumed a neurophysin molecular weight 
of 10.000 and a nonapeptide molecular weight of 
1100, an association of 1 mole of neurophysin per- 
mole of nonapeptide would lead to circulating blood 
levels of A.D.H. around 120pg/ml. This is far in 
excess to what is found by bio- or radioimmunoassay 
(from 0.1 to 9 pg/ml). 

(b) The metabolism of neurophysins and hormones 
are similar: the degradation occurs mainly in the kid- 
ney [57] and presumably in the liver. However, the 
half lives of the carriers and the hormones are slightly 
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different (5.4 &- 0.82 min for vasopressin and 9.5 + 1.4 
for neurophysins in the dog) [S7] which may e.g. 
account for a discrepency between a long-lasting high 
neurophysin blood level and a decrease of vasopressin 
in some acute, long-lasting experiments. 

(c) Besides the two major circulating neurophysins 
some “minor” types have been described in various 
animal species: bovine [58], porcine [59], human 
[38,43]. Those minor forms could be precursors or 
degradation products of the native neurophysins and 
then could constitute a reflection of nonapeptide 
release. They however could also be carrier sub- 
stances for neurohypophysial peptides other than 
vasopressin and oxytocin. Let us recall that a natriur- 

- 10 

T 

:t 
F 

etic substance [60], coherin [61] and a second oxyto- 
tin hormone [62] have been isolated from posterior 
pituitary from various animal species. Moreover one 
should remember that in 1960, Murray and Miller 
isolated a substance from the posterior pituitary 
gland of rats which potentiates the analgesic activity 
of some morphine type agents [63]. Very recent data 
bring arguments in favour of some relationship 
between neurohypophyseal hormones and morphine 
dependance [64] and/or endogenous endorphins [65]. 
Finally, Parry and Livett [66,67] described immuno- 
reactive neurophysins probably unrelated to neuro- 
hypophysial hormone in the sheep median eminence. 
If those data are confirmed, it means that modifica- 
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Fig. 5. Basal blood level of immunoreactive neurophysins (I.R.N.) in the antecubital vein in two patients 
whose blood pressure (B.P) was monitored each 2 hr during the day following a specific antehypophysial 
adenomectomy. One observes that minor decrease of blood pressure induces clear cut increase of 

I.R.N. levels (unpublished results). 
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tions of neurophysins serum levels can occur indepen- 
dently of variations in the release of ADH and of 
oxytocin. 

(d) One has also to know that patients treated, even 
for a very short time, with crude posterior pituitary 
extracts developed circulating antibodies against 
neurophysins which could interfere with the assay sys- 
tem [43.45,68]. Hence, we described in 1973 [69] 
a “bN,I-like substance” in the sera from some 
patients suffering from central diabetes insipidus but 
we were unable to confirm this latter. Those false 
results were artefacts due to the presence, in minute 
amounts, of circulating antibodies directed against 
bN,I which interfered in the assay system (see discus- 
sion in [27]). The interpretation of a basal I.R.N. 
level in patients suffering from diabetes insipidus is 
then only valuable if no treatment with crude pos- 
terior pituitary extract was given, even for a short 
time, in the years preceding the blood sampling. Anti- 
bodies to vasopressin susceptible to interfere with the 
radioimmunoassay of the hormone, have also been 
described in such patients but with apparently a lower 
frequency [70]. 

results obtained in rats indicate that basal neurophy- 
sin levels can be used as an index of the hypothalamic 
impact of some psychoactive drugs. In Fig. 6 the basal 
I.R.N. serum levels in 4 groups of 5 rats submitted 
to barbiturates (a drug known to induce neurohypo- 
physial release), to fluanisone (a butyrophenone which 
shares an inhibitory hypothalamic action) or to the 
two combined substances, are shown. One sees that 
neurophysins vary in the expected way under the in- 
fluence of barbiturates and fluanisone and that there 
is a competition between both drugs at the hypothala- 
mic neurohypophysial level. These data support the 
assumption that the neurophysin R.I.A. will be useful 
in future psychopharmacological studies. 

Variations of neurohypophysial function can be 
studied during inhibitory tests (water load. alcohol 
injection or ingestion, drugs) or during stimulatory 
tests (dehydration, nicotin infusion, cigarette smoke 
inhalation, hypotension). 

(e) Lastly one has to be cautious in the interpre- 
tation of high levels which could be due to a very 
transient activation of the neurohypophysis due to 
some vagal effects or fainting tendency frequently 
found during blood sampling [7]. This effect of small 
changes in blood pressure on neurophysin level is 
illustrated in Fig. 5 in two patients who underwent 
antehypophysial selective adenomectomy and in 
whom I.R.N. levels and blood pressure were regularly 
monitored. The absence of such side effect at the 
moment of the venepuncture has then to be con- 
trolled carefully before the interpretation of neuro- 
physin (or of ADH) blood level. 

In spite of the above limitations. a basal neurophy- 
sin blood level. coupled with the estimation of the 
osmolality of the same sample. can give useful infor- 
mation in clinical practice as e.g. in dehydrated 
patients suffering from central diabetes where neuro- 
physins levels are abnormally low when compared to 
the abnormally high blood osmolality and in patients 
suffering from a paraneoplasic hypersecretion of 
ADH where neurophysin levels are high or normal 
despite the blood dilution [43]. Moreover preliminary 

We remain sceptical about the results obtained dur- 
ing inhibitory tests, mainly because of the different 
half-lives of circulating hormones and of neurophy- 
sins (see 3.1). Moreover the decrease of neurophysin 
blood levels can be independent of the neurohypo- 
physial secretion. The metabolic clearance rate of 
neurophysins varies with the renal glomerular filtra- 
tion rate (G.F.R.): the greater the G.F.R., the greater 
the neurophysin metabolic clearance rate (Legros and 
Nizet, unpublished results). During a water load test 
a decrease of neurophysins blood levels could be par- 
tially secondary to the increase of the renal G.F.R. 

We are more confident in the results obtained dur- 
ing acute stimulatory test: a putative release of an 
extragranular pool of “free” hormones without release 
of neurophysins. has, to our knowledge. never been 
proved at the present time (see discussion in [71]). 
The release of neurophysins without the litieration of 
ADH or oxytocin is less probable although the dem- 
onstration of immunoreactive neurophysins in 
extraneurohypophysial cerebral zone (median 
eminence [63,64], pineal gland. target organs [72]) 
and the identification of new neurohypophysial bioac- 
tive small peptides presumably bound to neurophy- 
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Fig. 6. Blood levels of immunoreactive neurophysin (I.R.N.) in 4 groups of 5 rats treated 15 min before 
decapitation by 0.5 NaCl 0.99.; (control), pentobarbital (5 mg/lOO g intraperitoneally) (group 2). fluani- 
sane (I mg SC.) 30 min before sacrifice (group 3) or both drugs given respectively 15 min and 30 min 
before sacrifice (group 4). I.R.N. increases following barbiturates treatment; this activation is blocked 
by the previous injection of the butyrophenone. Fluanisone itself induces a significant decrease of 

basal I.R.N. serum levels (unpublished results). 
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sins-like substance (see 3.1) have to be kept in mind 19. J. D. Capra and R. Walter, Ann. N.I: Acud. Sci. 248, 

for a definite interpretation. 397 ( 1975). 

CONCLUSIONS 

The radioimmuno~say for neurophysins is a sub- 
stantial contribution for the study of neurohypophy- 
sial function in physiological and pathological condi- 
tions in animals and in the human. It is highly repro- 
ductible, specific and sensitive; it does not need pre- 
vious blood extraction nor particular care immedi- 
ately after the sampling as it is the case for ADH 
and oxytocin assays. It is then particularly useful for 
routine studies in man and preliminary results indi- 
cate that it will also be helpful for future psychophar- 
macological research. 

However, neurophysins do not themselves share 
any antidiuretic or oxytocic properties; a basal level 
or a modification during an inhibitory test must be 
cautiously interpreted while stimufatory positive tests 
leaves little doubt. The possibility that neurophysins 
could be associated to other bioactive peptides than 
ADH and oxytocin has to be kept in mind for the 
final interpretation of the biological meaning of the 
results obtained. 

Acknowledgements-We should like to thank here Mrs. 
Francine Louis who helped us with a constant efficiency 
since the first day of our work and Professors Walter, Bres- 
low, Camier, Cheng, Cohen and Friesen, who provided 
us with various preparations of purified neurophysins at 
different steps of our work. We thank Mrs. Dauchot who 
typed this manuscript. 

REFERENCES 

1. E. Scharrer and B. Scharrer. Recent Prog. Hormone 
Res. IO, 183 (i954). 

2. A. Klopper and J. Garner, Eds, Endocrine Factors in 
Labour. Cambridge University Press (1973). 

3. E. A. Zimmerman, M. K. Husain, M. Ferin, M. Tan- 
nenbraun and A. G. Frantz, Science .N.I: 182, 925 
(1973). 

4. P. Franchimont and J. J. Legros. Ann/s Endocr. 30. 
125 (1969). 

5. D. de Wied, A. Witter and H. M. Greven. Biockem. 
Ph~rmffc. 24, I473 (1975). 

6. G. L. Robertson and S. I?thar, f. c/in. Endocr. Metnb. 
42, 1298 (1976). 

7. J. J. Legros, J. ckn. Endocr. Metah. 42, 1163 (1976). 
8. B. A. Cross, J. Endocr. 12, 29 (1955). 
9. S. A. Carson, in ~ndocrines and the Central Nervous 

System (Ed. R. Levine) p. 140. Williams & Wilkins Co. 
Baltimore (1966). 

10. C. R. Keeman. M. E. Rubini. E. Lamdin and F. M. 
Epstein, J. c/in. Invest. 34, 448 (1955). 

11. A. M. Moses. ~ndocr~no~og~ 74, 889 (1964). 
12. M. Miller, ,~euroendocrino~ogy 19. 241 (1975). 
13. M. Ginsburg, in Neurohypophpsiai Hormones nnd Sinti- 

lar Polypeptides (Ed. 8. Berde). p. 286. Springer-Verlag. 
Berlin ( 1968). 

14. M. K. Husain, A. G. Frantz, F. F. Ciarochi and A. 
G. Robinson, J. cfin. Endocr. Metab. 41, If13 (1975). 

1.5. R. E. J. Dyball. J. Endocr. 67, 453 (1975). 
16. P. Y. Ducbesne. S. Hajdukovie, M. L. Beaumariage 

and Z. M. Bac’q, Radiation Res. 34, 583 (1968). 
17. T. Chard and M. J. Martin. Er Med. Bull. 30, 74 (1974). 
18. R. Acher. J. Chauvet and G. Olivrv. Biockim. bionkw. 

Acta 22. 428 (1956\. 
I II-- 

51. D. H. Van Thiel, J. S. Gavaler. R. Lester. D. L. Lorlaux 
and G. D. Braunstein, Metabolism 24, 1015 (1975). 

52. J. J. Legros. P. Franchimont and H. C. Burger, J. ciitt. -. 
Cndocr. Metab. 41, 54 (1975). 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30, 

31. 

R. Walter, Ann. N.Y Acad. Sci. 512 (1975). 
R. Acher, Biochimie 58, 895 (1976). 
M. Ginsburg and K. Jayasena J. Pk_wiol., Lond. 197, 
53 (1968). 
C. P. Fawcett, A. E. Powell and H. Sachs, Endocrino- 
logy 83, 1299 (1968). 
J. J. Legros. P. Franchimont and J. C. Hendrick. C.r. 
Shunt Sot. Biol. 163, 2773 (1969). 
K. W. Cheng and H. G. Friesen. E?~docr~no~oa~l 88. 
608 (1971). - 

L_ 

A. G. Robinson, E. A. Zimmerman, E. G. Engleman 
and A. G. Fran& Metabolism 20. 1138 11971). 
J. J. Legros, in Acyuisitions Recents en Radioi&munolo- 
gie (Eds C. A. Bizollon. H. Bornet. B. Ciaustrat. J. 
Corniau. R. Mornex, J. Sassard, J. Tourniaire and M. 
Vincent), p. 221. (1976). 
J. J. Nordmann. J. J. Dreifuss and J. J. Legros. Exper- 
ientin 27, 1344 (1971). 
J. J. Legros. J. J. Nordmann. J. J. Dreifnss, P. Franchi- 
mont and U. Stewart, in Structure-Activity Relationship 
of’ Protein und Polypeptide Hormones (Eds M. Mar- 
goulits and F. C. Greenwood). D. 554. Excerota 
h/ledica, Amsterdam (1971). ’ 
A. S. McNeilly, J. J. Legros and M. L. Forsling, J. 
Endocr. 52, 209. (1972). 
A. S. McNeilly, M. J. Martin. T. Chard and I. C. Hart, 
J. Endocr. 52, 213 (1972). 

32. J. J. Legros and J. D. Grau, Nature. New Biol. 241, 

33. 

34. 

35. 

36. 

37, 

38. 
39. 

40. 

41. 

42. 

43. 

44. 

45. 

247 (1973). 
C. I. Johnston, J. S. Hutchinson. B. J. Morris and E. 
M. Dax. Ann. N.Y. Acad. Sci. 248. 272 (1975). 
J. J. Legros and J. J. Dreifuss, Experientia 31, 603 
(1975). 
J. 1. Legros, B. Conte-Devolx. G. Rougon-Rapuzzi, Y. 
Miliet and P. Franchimont. C.r. S&c. Sot. Biol. t71, 
478 (1977). 

J. J. Legros, R. Reynaert and G. Peeters. J. Endocr. 
60, 327 (1974). 
J. J. Legros, R. Reynaert and G. Peelers, J. Et&~r. 
6’7, 297 (1975). 
A. G. Robinson, J. c/in. Incest. 55, 360 (1975). 
J. J. Legros. G. Peeters. S. Marcus. W. de Grott and 
R. Reynaert. Arch. Pharmac. Tker. 84. 887 (1976). 
E. A. Zjmmerman, A. G. Robinson. M. K. Husain. 
M. Agosta. A. G. Frantz and W. H. Sawyer, Endocrino- 
logy 95, 93 1 ( 1974). 
F. Vandesande, K. Dierickx and J. de Mey, Crll. Tissur 
Res. 156, 289 (1975). 
J. J. Legros and F. Louis. Ne~~roendocrjno~og~ 13, 371 
(1973-1974). 
J. J. Legros. Les Neurophysines Reckerckes Mrthodolo- 
giyues. E.up&immtales et Cliniques. Masson. Parts 
(1976). 
A. G. Robinson. C. Haluszczak. J. A. Wilkins. A. B. 
Huelimantel and C. B. Watson, J. clin. Endocr. Merah. 
44. 330 f 1977). 
M. C. Tissot-Berthet. A. C. Reinharz and M. B. ballot- 
ton. Ann. N.Y. Acad. Sci. 248, 257 (1975). 

46. K. W. Cheng and H. G. Friesen, J. e&n. Endocr. Metnb. 
36. 553 (1973). 

47. J. J. Legros. Ann. N.Z Acad. Sci. 248. 281 (1975). 
48. A. G. Robinson, D. F. Archer and L. F. Tolstoi. J. 

clin. Endocr. Metah. 37, 645 (1973). 
49. J. J. Legros and P. Franchimont, Ciin. Endocr. 1, 99 

(1972). 
50. J. J. Legros and P. Franchimont. C.r. S$anc. Sot. Biol. 

164. 2146 (1970). 



1018 J. J. LEGROS 

S3. A. Cl. Robinson. M. Ferin and E. A. Zimmerman. 
Endocrinology 98, 468 (1976). 

54. J. J. Legros. J. Meurisse and P. Franchimont. in Les 

Endocrines et le TroisiGme Age. (Ed. Klotz H. P.). p. 
5. L’Expansion. Paris (1973). 

55. 0. Trygstad. 1. Foss and K. Sletten. Ann. N.Y Acad. 
Sci. 248. 304 (1975). 

56. V. Pliska and M. Meyer-Grass. Ann. N.Y Acad. Sci. 

248, 235 (1975). 
57. G. P. Biro. M. L. Forsling. M. J. Martin and R. W. 

Wilmott. J. Endocr. 53, LVI (1972). 
58. R. Rauch. M. B. Hollenberg and D. B. Hope, B&hem. 

J. 115, 473 (1969). 
59. K. W. Cheng and H. G. Friesen. J. biol. Chem. 246. 

7656 (1971). 

60. E. Sedlakova. Z. Pruzik. J. Shopkova. T. Barth, 1. Kluh 
and J. H. Cort. Eur. J. c/in. Invest. 4, 285 (1974). 

61. I. Goodman and R. B. Hiatt. Sciences N.Y 173, 419 
(1972). 

62. D. B. Hope and W. B. Watkins. Br. J. Pliurmac. 37, 
533 (1963). 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 
72. 

W. J. Murray and J. W. Miller. J. Pharmac. Exp. Ther. 
128, 380 (1960). 
J. M. Van Ree and D. de Wied. Psychonruroendocrino- 
logy 2, 35 (1977). 

R. Guillemin, N. Ling, R. Burgus. F. Bloom and D. 
Segal, Ps~choneuroendocrinology 2, 59 (1977). 
H. B. Parrv and B. G. Livett. Nature. Land. 242. 63 
(1973). . 
H. B. Parry and B. G. Livett. Neuroscience 1, 275 
(1976). 
M. J. Martin, J. Endocr. 49, 553 (1971). 

clin. Endocr. Metab. 37. 645 (1973). 

J. J. Legros. in Hormones et Rhgulations Mhtaholiques. 

p, 117. Masson, Paris (1973). 
J. Roth, S. M. Glick, L. A. Klein and M. J. Petersen, 
J. c/in. Endocr. Metab. 26, 671 (1966). 
J. J. Dreifuss. Ann. N.Y. Acad. Sci. 248, 184 (1975). 

J. J. Legros. F. Louis, U. Grotschel-Stewart and P. 
Franchimont. Ann. N.Y. Acad. Ser. 248, 157 (1975). 


