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cation au lindane dans le systNme nerveux central de Musca 
domestica Ie t  les corpora cardiaca de Locusta 2, nous remar- 
quons une modification des grains de neurosNcrNtion. Chez 
les femelles adultes normales, les 4 types de fibres neurosN- 
crNtrices dNcrits par Cassier et Fain-Mantel l~ renferment de 
nombreux grains de nature soit peptidique soit monoami- 
nergique 4. Au cours du cycle ovarien, ces grains sont denses 
dans leur immense majorit6 alors que dans les corpora 
allata des femelles inactives ou en fin de cycle, le contenu 
des grains deviendrait transparent ix. 
Quel que soit le type de fibres considNrG nous remarquons 
aussi bien chez les larves du 5e stade que chez les 
femelles aux corpora allata actifs intoxiquNes au lindane de 
profondes modifications. De fa~on gNnNrale, on constate 
une altgration des grains. Les patois de certains d'entre eux 
paraissent se dissocier de sorte qu'ils se vident dans l'axo- 
plasme environnant. En outre, la densit6 des grains dNcroit 
beaucoup lors de l'intoxication et les fibres de type IV ne 
renferment pratiquement que des grains <wides)) m~me 
chez les femelles en cours de premier cycle ovarien (figu- 
re 4). 
DisCussion. Les modifications qui nous paraissent les plus 
importantes, quant / t  leur signification physiologique, par- 
m inos  diverses observations, sont cetles qui concernent le 
reticulum endoplasmique lisse et celles des terminaisons 
neurosNcrNtrices. En revanche, les altNrations lysosomiales, 
mitochondriales et vacuolaires sont certainement non spdci- 
fiques car elles ont 6t6 d6crites dans d'autres organes apr6s 
action de diverses substances toxiqnes. Nos r6sultats sont h 
rapprocher de travaux r6cents relatifs au mode d'action du 
pr6coc6ne chez le m~me insecte 12. Schooneveld 6tudiant les 
effets du pr6coc6ne, un nouvel insecticide provoquant la 
mue imaginale de fa~on anticip6e, observe des 16sions 
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ultrastructurales chez L. migratoria au cours du 4e stade 
larvaire. En particulier, il observe une dilatation des es- 
paces intercellulaires dans les corpora allata des insectes 
intoxiqugs apr6s 90 min d'intoxication qu'il met en rapport 
avec un arr~t d'activit6 de la glande. Nos propres recher- 
ches nous ont 6galement conduit h mettre en 6vidence de 
telles alt6rations des espaces intercellulaires apr6s intoxica- 
tion par le lindane. Les modifications que nous avons 
d6crites dans le reticulum endoplasmique dans les cellules 
glandulaires r6put6es actives au moment de l'intoxication 
par cet insecticide et les alt6rations ultrastructurales obser- 
v6es au niveau des feuillets sugg6rent que le lindane, lors 
de l'intoxication aiguE provoquerait une inhibition de l'ac- 
tivit6 glandulaire. 
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Summary. Human anterior pituitary cells derived from a somatotropin-secreting adenoma were capable of generating 
action potentials with Ca 2+ and tetrodotoxin-sensitive Na + components. A major fraction of the action current was carried 
by Na ions. 

Both normal and neoplastic anterior pituitary cells derived 
from rat and fish are capable of generating action poten- 
tials due to an increase in the membrane permeability to 
Ca and Na ions 2-4. Because release of secretory products is 
initiated by Ca influx in most secretory cells, the Ca 
component of the action potential has been suggested to 
play a role in the control of secretion of anterior pituitary 

5 8  2 hormones - .  Biales et al. have shown that human anterior 
pituitary cells also generate action potentials with a Na 
component. However, the detailed ionic mechanism of the 
action potential remains to be determined. This paper 
reports that action potentials in human pituitary cells have 
both Ca and tetrodotoxin-sensitive Na components and 
that the latter is dominant for spike initiaion. 
Material and methods. Human pituitary cells were obtained 
from an adenoma removed by transsphenoidal surgery in a 
64-year-old woman who had developed typical symptoms 
of acromegaly during the last 16 months. The resting level 
of growth hormone in plasma determined by radioimmu- 
noassay ranged from 26.4 to 106 ng/ml. This value is 10-50 
times higher than in normal adults. Electron microscopical 

survey revealed that the entire cytoplasma of the cells in the 
adenoma tissue was filled with round dense secretory 
granules. The diameter of the granules was 344+6 nm 
(mean _+ SEM n =  77). The cell suspension was prepared 
according to the method of Vale et al. 9. The cells were 
grown in 35x 10 mm Falcon dishes containing 2 ml of 
Ham's F-10 medium supplemented with 15% horse serum 
and 2.5% fetal bovine serum. The experiments were con- 
ducted 1-7 days after plating. During this period the cells 
were round-shaped and attached to the bottom of the dish. 
Intracellular recording and current injection using a bridge 
circuit were done as described previously 1~ in a standard 
solution of the following composition (mM): NaC1 138, 
KC1 5, CaC12 10, MgC12 1.3, glucose 10 and either Hepes- 
NaOH or Tris-HC1 buffer 5 at pH 7.4. In some experiments 
the Ca 2+ concentration was reduced to 2.4 mM by increas- 
ing Na + on an isotonic basis. Na-free solution was pre- 
pared by substitution of choline for Na +. Tetrodotoxin 
(TTX) was applied by pressure ejection from a 5-~tm-tip 
micropipette filled with recording medium containing 15 
gM TTX. The tip of the pipette was transiently located 
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A All-or-none action potential produced by a depolarizing current pulse. B Repetitive action potentials evoked by a prolonged current 
pulse. C Depolarizing response by application of high K + solution from a delivery pipette. The pipette was located about 30 gm from the 
cell at the downward arrow and moved away at the upward arrow. The spike generating mechanism was injured in this cell. D Effect of 
tetrodotoxin (TTX). Action potentials were evoked by depolarizing current pulses, a Pen recorder trace showing the whole time course of 
the effect of TTX. b, c, d Oscilloscope traces of the parts indicated by arrows in record a. This recording was done in normal saline 
containing 2.4 mM Ca 2+ . E Small potential fluctuations and action potentials which occurred spontaneously. The peaks of the 2 action 
potentials are truncated in this recording, a and b are 2 successive traces. F Graded response by a depolarizing current pulse in Na-free 
solution containing 2.4 mM Ca 2+ . G All-or-none action potential in Na-free solution containing 24 mM Ca 2+ . 
The base line of the current trace indicates the 0 mV level of the potential trace. In A, B, F and G the bottom traces represent the first order 
derivative of the potential trace. The voltage calibration of 20 mV applies to B, F, and G, that of 10 mV to A, C, Db-Dd,, and that of 5 mV 
only to E. The calibration of 20 V/see applies to A, that of 10 V/see to B, and 5 V/see to F and G. The time calibration of 20 msec applies 
to A, Db-Dd, that of 50 msec to B, F and G, and that of 2 sec to C and E. 

about 30 gm from the penetrated cell. When  150 m M  K + 
solution was ejected from a similar pipette in this position, 
the membrane  potential  depolarized by more than 40 mV 
as shown in the figure, C. All experiments were carried out 
at 31-36 ~ 
Results and discussion. The resting potential  in these pitui- 
tary cells in the standard solution was 41.0+ 4.1 mV (mean 
_ SEM, n =  16). The input resistance estimated by applying 
hyperpolarizing current pulses was 398+ 37 MO ( n =  5). 
Action potentials could be evoked either at the termination 
of  a hyperpolarizing current pulse or during a depolarizing 
pulse. The max imum rate of  rise of  the all-or-none action 
potential generated by a br ief  depolarizing current pulse as 
shown in the figure, A, was 18.3+1.9 V/see  (n=9) .  A 
prolonged current pulse of  suprathreshold intensity elicited 
repetitive action potentials (figure, B). Spontaneous action 
potentials occasionally occurred. In such cases small poten- 
tial fluctuations were seen to occur randomly, and action 
potentials might be initiated from these potentials (figure, 
E). 
In order to understand the ionic mechanism of  the action 
potential,  TTX was applied to the penetrated cells f rom a 
delivery pipette. Applicat ion o f  TTX immediate ly  caused 
the major  fraction of  the action potential  evoked by a 
depolarizing current pulse to disappear (figure, D). The 
effect of  TTX was reversible, and 20-30 sec after removal  
of  the delivery pipette the original shape of  the action 
potential  was restored (figure, D b, c and d). In Na-free  
solution the all-or-none action potential  was also abolished. 
Action potentials in these cells are therefore mainly due to 
an increase in the membrane  permeabil i ty  to Na  +. Howev-  
er, significant graded depolarizing responses were always 
observed in Na-free  solution containing 2.4 m M  Ca z+ as 

well as in the presence o f  T T X  (figure, F). When  the Ca 2+ 
concentrat ion of  the Na-free  solution was increased to 
24 mM, all-or-none action potentials could be generated by 
passing depolarizing current pulses (figure, G). The max- 
imum rate of  rise of  these action potentials was 2:4_+ 0.4 V /  
sec ( n =  6). Since the corresponding value in the standard 
saline containing 10 m M  Ca 2+ was 18.3 V/see  as described 
above, only a minor  fraction of  the action current is carried 
by Ca 2+ in these cells. In this respect the human anterior 
pituitary cells are quite similar to the normal  anterior 
pituitary cells of  rat (type I) 3 and fish 4. The functional 
significance of  the Na  component  of  the action potential  
remains to be elucidated. 
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