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Pituitary H-lormones: International 

Colloquium 

The zoological specificity of hypo- 
physial hormones and their actions was 
the subject of a colloquium held 16-20 
July 1968 in Paris under the auspices 
of the French National Center for Sci- 
entific Research and the National Mu- 
seum of Natural History. The primary 
motivation for this meeting came from 
M. Fontaine, director and professor of 

comparative physiology at the museum, 
and Y.-A. Fontaine, whose own studies 
on this topic are extensive. Some of the 
major reports and shorter papers that 

comprised the colloquium are summa- 
rized below. 

In a review of the chemistry of the 
major neurohypophysial (neural lobe) 
hormones, especially those from "lower" 
vertebrates (isotocin, mesotocin, and 

glumitocin), R. Acher (Paris) assessed 
the pharmacological evidence suggest- 
ing the presence of a mixture of meso- 
tocin and oxytocin in the cobra (Pick- 
ering), of oxytocin in Rana ipipens 
(Munsick), and of oxytocin in the 
African lungfish (W. H. Sawyer). 
Acher did not find any chemical evi- 
dence for the presence of oxytocin in 
any of these species; in each case only 
mesotocin (along with arginine vaso- 
tocin) was found. The actions of neuro- 
hypophysial hormones were surveyed 
by H. Heller (Bristol), who empha- 
sized the extreme sensitivity of some 
receptors (10---' g of arginine vasotocin 
per milliliter is sufficient to promote 
contractions of the chicken oviduct). 
-IHe also delineated the limited evidence 
for effects of these hormones in fishes, 
but did point out the increase in urine 
flow in fishes (including the Dipnoi) 
produced by isotocin and arginine vaso- 
tocin. Reported effects on gill function 
in fishes may be secondary to responses 
of the gill vascular supply, according to 
J. Maetz and J . C Rankin (Ville- 
franche). In aquatic amphibians, even 
more than in fishes, the functions of 
the neurohypophysial peptides remain 
unknown (P. Bentley, New York). The 
m-echanism of action of these peptides 
was reviewed by S. Jard and F. Morel 
(Paris), who emphasized the impor- 
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tance of cyclic 3',5'-adenosine mono- 

phosphate in mediating their effect on 
water transport. Of great interest was 
the report by K. Jost and J. Rudinger 
(Prague) that the disulfide bridge was 
not essential for biological activity of 
oxytocin and hence could not be di- 
rectly involved in its mode of action. 

C. H. Li (San Francisco) summla- 
rized the work of his laboratory on the 
chemistry and biological activities of 

adrenocorticotropic hormlone (ACTHI), 
melanocyte-stimulating hormone (MSH), 
and especially ovine beta- and gammia- 
lipotropins (LPH). Gamma-lipotropin, 
a polypeptide of 58 amino acids, ap- 
pears to be a fragment of fl-LPH, but 
no conditions have yet been found to 
convert the latter into the former. C. 
Mialhe and B. Koch (Strasbourg) re- 
viewed their work on the comparative 
aspects of pituitary-adrenal interrela- 
tions, as exemplified by studies on 
stimulation of adrenal growth and ste- 

roidogenesis by mammalian ACTH, 
feedback inhibition of ACTH secretion 
by administered glucocorticoids, the 
effects of hypophysectomy on steroido- 

genesis, and the effects of inhibitors of 
steroid hydroxylation reactions in the 
adrenal of ACTH secretion. Particular 

emphasis was given to the finding of 
a number of workers (Phillips; deRoos 
and Gist) that reptilian adrenals fail to 
respond by steroidogenesis to ACTH 
administration, suggesting a significant 
degree of independence from pituitary 
control. Independence of thyroid func- 
tion from pituitary control also was 
described for some amphibian species 
by Rosenkilde (Copenhagen). 

In the sessions on growth horlmones 
and prolactins, A. E. Wilhelmi and 
J. B. Mills (Atlanta) compared the 
details of growth hormone chemistry 
and suggested the existence of a mono- 
mer unit (molecular weight, approxi- 
mately 22,000) for all manmmalian spe- 
cies. The resemblances include a peptide 
containing 54 amino acids, 42 of which 
are in identical positions in porcine and 
human growth hormone, a similar 
"ground plan" of these two molecules, 
and general similarity at the COOH- 
terminals of all growth hormones (ex- 
cept for one less arginine in human 

growth hormone). The chemical basis 
for the biological differences and spe- 
cies specificities among the growth 
hormones appears much more subtle 
than originally thought. Some recent 
data from C. H. Li's laboratory con- 
cerned the helical nature of human 
growth hormone (50 percent a-helix) 
and demonstrated that both -S-S- 

bridges can be reduced and reacted 
with iodoacetamide with little effect on 
either the somatotropic (rat tibia) or 
prolactin-like (cropsac) activity. Ear- 
lier, however, Wilhelmi had indicated 
that the same treatment of porcine 
growth hormone resulted in complete 
loss of activity. E. Knobil (Pittsburgh) 
reviewed the species specificity prob- 
lem with respect to growth hormones. 
The failure of the hypophysectomized 
guinea pig or its isolated diaphragm to 
respond to any growth hormone, in- 
cluding its own, remains enigmatic; the 
fact that growth in this animal is par- 
tially independent of the pituitary (30 
percent of normal) may be explained 
by the proliferation of cells resembling 
those of the pars tuberalis in the sella 
turcica after hypophysectomy. 

H. A. Bern and C. S. Nicoll (Berke- 
ley) considered the biological specificity 
of prolactins and emphasized that fish 
prolactins, like tetrapod prolactins, can 
induce waterdrive in efts and sustain 
hypophysectomized euryhaline teleosts 
in fresh water, but, unlike tetrapod pro- 
lactins, are not able to induce typical 
cropsac and mammary gland responses. 
The reality of the "partial" prolactins of 
fishes was emphasized by these workers, 
as well as by J. N. Ball and D. M. 
Ensor (Sheffield), who also delineated 
precisely the sodium-conserving activity 
of prolactins in teleosts. Ball and Ensor 
have developed a biological assay for 
prolactins, based on the linear dose- 
response curve obtained from measure- 
nlents of sodium ion in blood in hy- 
pophysectomized Poecilia injected with 
prolactins (of teleost, frog, or mammal 
origin). The adrenocorticotropic effect 
of prolactins in some teleosts-Gam- 
bhtsia (Chambolle) and Fundulus 
kansae (Fleming)-but not in others- 
Poecilia and Fundulus heteroclitus 
(Ball)-was also noted. Other effects 
of prolactin, including its role with 
corticosteroids in brood-pouch mainte- 
nance in male sea horses (Boisseau), its 
ability to cause release of thyroid-stim- 
ulating hormone (TSH) in eels (Oli- 
vereau), and its contribution to brood- 
patch formation in quail (Gourdji and 
Tixier-Vidal) were considered. 

Fewer chemical data are available 
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for the group of pituitary glycoprotein LH by urea, guanidine, or acid (pH 3), 
hormones, TSH, luteinizing hormone and their recombination into an active 
(LH or ICSH), and follicle-stimulating molecule, an achievement which has 
hormone (FSH), than for any of the also been reported by Papkoff and 
other pituitary hormones, and questions Samy. Luteinizing hormone is begin- 
can still be raised concerning the purity ning to yield some significant sequence 
of present preparations. The complete data (Ward, Papkoff), but these were 
review of the chemistry of mammalian not discussed. Some disagreement still 

THE HISTORY OF thyrotropins (TSH) by P. G. Condliffe exists among workers on mammalian 

THE EARTH'S CRUST (Paris and Bethesda) and by J. C. LH's even with respect to composition, 
A Symposium Pierce and his collaborators (Los An- with considerable discrepancies noted 
Edited by Rob rt A. Phinney geles) was thus very usefttl. With a few in the values for carbohydrate content. 
This book presents exciting new exceptions (concerning the possible A. V. Nalbandov (Urbana) expressed 
evidence-chiefly from sea-floor presence of tryptophan and glucose in his belief that in higher vertebrates FSH 
studies - for continental drift, bovine TSH) the analytical d5 ta from and LH were either released together 
The papers herein-from a 1966 the two laboratories were in reasonable (revival of an old idea) or formed a 
Goddard Institute for Space agreement, but the two speakers cur- complex in the blood which acted on 
Studies Conference - bring to- rently hold different views concerning the target tissues. The need for more 
'ether evidence from solid state the important question of whether the than mammalian FSH and LH to pro- 
physics, ocean basins, paleomag- native TSH molecule (with a molecu- mote ovarian maturation in the chicken 
nerism, basement age dating, fos- lar weight of approximately 25,000) points either to a possible essential 
ii faunal distributions, and the consists of subunits. The findings of third gonadotropin, serving as a factor 

structure of mountain belts. Illus. Condliffe concerning the behavior ot maturing the follicle, in the chicken 
$13.50 reduced carboxymethylated TSH dug- pituitary, or to a recognized chicken 

ing gel filtration suggest that TSI4 nit y gonadotropin which has this function 
EVOLUTION be analogous to LH in that more th n as well. The activities of gonadotropins 
IN CHANGING one peptide chain may be present (see from and in other vertebrate groups 

ENVIRONMENTS below); however, the end-group and were considered at some length. A par- 
Some Theoretical sedimentation-equilibrium data of Pierce ticularly interesting report on the pun- 
Explorations and co-workers point loward singl cation and properties of a gonadotro- 
fly Richard Levins peptide chain with a molecular weight pin from carp was given by E. 

of 25,000. Analyses of the fr' ctioi s Burzawa-Gerard (Paris). This material, 
One of the kading explorers in 
the fi IA of integrated population obtained by gel filtration should solve which gives excellent responses in sev- 
biology considers the mutual in- the apparent discrepancy. Doubl -dif- eral biological assays in lower verte- 
terpcactration and joint evolution fusion studies showed various degre s brates, does not elicit any responses in 
of or anssm and environment, of immunoreactivity among thyrotro- standard tests for mammalian gonado- 
Environment is treated abstractly pins of different mammalia speci - s, tropins such as the Parlow and Steel- 
s pattern: patchiness, variability, but none was found between LI-I and man-Pobley assays. Its composition is 

range, etc. Populations are studied TSH by this technique. However, with significantly different from that of an 
in their patterns: local herero- their radioimmunoass y system, G. known mammalian gonadotropin. 

eniry, geographic variability, Rosselin, P. Freychet, and -, Dolai' I. I. Geschwind (Davis) marshaled 
faunistic diversity, etc. Mono- (Paris) stated that some common immu- the evidence for the existence of four 
graphs in Population Biology, 2. nological sites are sh' red by gon- dotro- major families of hormones: the neuro- 

Cloth, $6.50; Paper,  pins and TSH, as reported by others. hypophysiat hormones, the ACTH- 

TIME'S ARROW Y.-A. Fontaine (P ris) consideret MSH-LPH complex, the glycoprotein 
the zoological sp cificity of thyrotro- hormones, and growth hormone-prolac- 

AND EVOLUTION pins, reporting the inability of hypo- tin. Except for the first group, neither 
RCV. edition physial extracts from eel2 to stimulate the amino acid sequence of any non- 
fly Harold F. BIzins mouse thyroid gland or sh 'ep isolated mammalian pituitary hormone, nor of 
A milestone in sciebrific writing thyroid cells, whereas I oth mammalian any glycoprotein hormone or prolactin. 
--the second law of thermody- (bovine) and eel material can stima- has been elucidated, and therefore it 
riasTiieS is applied to the limits late the trout thyroid. However if fish would be premature to attempt to de- 
placed upon the evolution of lif TSH (carp) is used in very larg velop lines of molecular evolution for 
by th non-living world. Expand- quantities, mamm han thyroids wil these hormones. The proceedings of 
ccl text, bibliography, new Pre- respond, but the activity on m mmals the colloquium will be published by the 
face and chapter on negentropy. is about 1/300 th t observed on the French National Center for Scientifi" 
Illus. Cloth, $7.50; Paper, $2.95 trout. Lungfish materi i affects both Research. 

mouse and trout thyroids much as does HOWARD A. BERN 

Princeton bovine TSH. An inherent thyrotropic University of California, Berkeley 
University Press activity (that is, heterothyrotro ic) of IRvING I. GESCHWIND 

P inceton, N mammalian gonadotropins in sh is University of California, Davis 
3jjjsej8S4O apparent. JOHN G. PIERCE 

M. Jutisz and P. de la Llosa (Paris) University of California, Los Angeles 
reviewed their work on the sept ration CHoH HAo Li 
of two subunits in the onadotropin University of California, San Francisco 
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