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m6thode  nous a condui t  & rechercher  les f r6quences qui 
ont  un effet  sur la vi tesse de conduct ion ,  la rh6obase et  la 
chronaxie  du herr. 

Techniques ezpdriraentales. D~s le pr6I~vement,  le nerf  
est  plac6 dans  un tube  k h6molyse con t enan t  de l 'huile 
de paraff ine.  Ce milieu assure convenab l emen t  sa conser- 
vat ion,  p e r m e t  de bonnes  condi t ions  d ' i r r ad ia t ion  en 
raison de sa faible absorp t ion  des micro-ondes,  et  enf in  
dissipe une par t ie  des effets thermiques .  

Les s t imula t ions  sont  des chocs rec tangula i res  d o n t  le 
t e m p s  de mont6e  est  de 5 microsec. La  s t imula t ion  et  le 
po ten t i e l  d ' ac t ion  sont  visualis6s sur oscilloscope 
entr6es diff6rentielles,  de sensibili t6 de 10 micro-vol ts /cm.  
Les i r radia t ions  sont  effectu6es dans  des cavit6s en Iaiton, 
le f lux d 'hyper f r6quences  6rant  fourni  pa r  un g6n6rateur 
associ6 k un ampl i f ica teur  & TOP.  Nous proc6dons selon 
l 'ordre  chronologique su ivant :  pr61~vement du neff,  
repos de 30 min  & 20 • 2~ mesure  des divers  paramgtres ,  
repos de 10 min,  i r radia t ion  de 5 rain, repos de 10 rain, 
nouvelle  mesure  des m6mes paramStres .  Chaque s6rie de 
mesures  est  r6alis6e sur 12 p r @ a r a t i o n s  nerveuses  (ce 
nombre  assuran t  une d i s t r ibu t ion  s t a t i s t ique  convenable) .  
Tous nos r6sul ta ts  sont  p rogramm6s  et  les t es t s  s ta t i s t iques  
de <~Fischer-Student~> Z ~ sont  calcul6s par  ordinateur .  

Essais prdlimi~aires. Ils nous p e r m e t t e n t  d 'appr6cier  
les var ia t ions  des param6t res  dans  Ie t e m p s  et  en fonct ion 
de la t emp6ra ture .  Lorsque  le neff  n ' e s t  soumis & aucun 
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Variation moyenne de la vitesse de conduction dalis le nerf sciatique 
de grenouille sous l'effet des micro-ondes. Abscisse: fr~quence ell 
GHz. Ordonn6e: diff6rence (A) de vitesse (en re~s) avant et apr~s 
irradiation. Th: essais thermiques. Le pointilI~( . . . . . . .  ) montre la 
corr61ation effet/fr6quence. 

t r a i t emen t ,  les divers param~tres  sont  s tables  de 30 5. 
90 min  apr~s le pr61~vement. L'616vation de t emp6ra tu re  
du neff, mesur6e au thermocouple  en plusieurs points ,  
6tait  de 2 ~ & 3~ & ia f in d 'une  i r radiat ion,  nous avons 
recherch6 l ' inf luence 6velltuelle de cet  6chauffement  sur 
ces param~tres  ell a u g m e n t a n t  la t emp6ra tu re  de l ' ensem- 
ble de la p r @ a r a t i o n  nerveuse  de 4 ~ 5. 5 ~ au ba in-mar ie  ; 
apr~s le repos habi tue l  de 10 min,  nous n ' avons  constat6  
aucune var ia t ion  des param~tres  mesur6s. Ces t6moins  
(Th dans  la figure) nous p e r m e t t e n t  d'61iminer le facteur  
t he rmique  des micro-ondes.  

Rdsultats. Vitesse de conduct ion :  La s t imula t ion  ava i t  
une intensi t6 de 120 m V  et une dur fe  de 0,4 msec. La 
figure nous mon t re  que la vi tesse de conduc t ion  d6croit  
d ' une  fagon signif icat ive sous l 'effet  d ' i r r ad ia t ion  5. 
cer ta ines  fr6quences:  c 'es t  darts la zone de 5 & 6 GHz que 
la d iminu t ion  est  la plus marqu6e:  2,5 k 3 re~s, soit un 
6cart de 8 5. 10% par  r appor t  5. la moyenne  a v a n t  i r radia-  
t ion.  On note  6galement  une 6troite corr61ation effet/fr6- 
quence pour  les longueurs  d 'ondes  comprises  ent re  2,5 eL 
9 GHz. La chronaxie  et  la rh6obase ne sont  que faible- 
merit  influenc6es par  l ' i r radia t ion.  

Discussion. D'apr~s  nos r6sul tats  les micro-ondes  ont  
un effet sur la p ropaga t ion  du po ten t ie l  d ' ac t ion  dans  le 
nerf sciat ique isol6 de la grenouille. Cependan t  il fau t  b ien 
r emarquer  que ce t te  ac t ion ne se mani fes te  que pour  
cer ta ines  longueurs d 'onde.  Ceci nous amSne 5. penser  
qu 'une  6rude des effets biologiques des micro-ondes  
r6alis6e 5. une seule fr6quence ne peu t  pas  p e r m e t t r e  de 
conclure va l ab l emen t  et qu ' i l  conv ien t  donc d 'e f fec tuer  
des recherches  sys t6mat iques  avec tou te  une g a m m e  de 
fr6quences.  Une telle diff6rence de r@onses  p e rme t  en 
outre,  de par ler  d 'e f fe t  sp6cifique des micro-ondes.  

Summary. W i t h  the  s tudy  of the  reac t ion  of ba t r ac ian  
per iphera l  nervous  sys t em subjec t  to 1 to  10 GHz irradia-  
t ions, the  au thors  show t h a t  the  sys t emat i c  f requency  
s tudy  is the  more  appropr i a t e  m e t h o d  for d e t e r m i n i n g  the  
microwave specific effects. 
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Effect  of  C o r t i s o l  o n  P h o s p h o r y l a t i o n  of A c i d i c  P r o t e i n s  in  L iver  N u c l e i  f r o m  A d r e n a l e c t o m i z e d  R a t s  

Acidic chromosomal  pro te ins  are t h o u g h t  to be involved 
in the  control  of genet ic  express ion 1. These prote ins  are 
ac t ively  phospho ry l a t ed  ~-~ and the i r  ra tes  of phosphory -  
la t ion are increased dur ing  t imes  of gene ac t iva t ion  7-9 
Horm ones  have  been observed to  increase phosphory l a t i on  
of acidic nuclear  p ro te ins  and have  been  suggested to 

influence genet ic  ac t iv i ty  via  th is  increased phosphory la -  
t ion  t~ We have  s tudied  in the  ra t  l iver how early af ter  
the  admin i s t r a t i on  of cortisol increased phosphory la t ion  
of acidic pro te ins  does occur, and whe the r  i t  is selective or 
general ized wi th  respec t  to the  var ious  acidic nuclear  
proteins .  
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Effect of cortisol on incorporation of sap into phenol-soluble acidic proteins and histones from rat  liver 

EXPERIENTIA 30/11 

Before sacrifice (h) Cortisol Alkalilabile a2 p (cpm/mg protein • 102) 

Acidic proteins Histones 

1 254 4- 15 80 i 29 
+ 2 6 7 •  7 NS 7 5 •  8 NS 

5 247 i 21 109 ~ 26 
+ 2 3 6 •  NS 1 1 7 •  NS 

7 --  237 • 15 102 • 16 
+ 3 0 2 •  6 P < 0 . 0 1  160-t-15 P % 0 . 0 1  

9 -- 3484- 6 1004-14  
+ 445 4- 7 P < 0 . 0 1  152 4- 24 P < 0 . 0 1  

ii - -  369 4- 9 102 4- 9 
+ 477 4- 50 P < 0 . 0 1  171 4- 26 P < 0 . 0 1  

+ ,  Each of these figures is the average of 6 assays, performed in 2 experiments, and consisted of 3 rats, respectively. In each experiment 
all liver tissue was put  in 1 pool. Assays on each pool were conducted in triplicate. The SD and p-values (calculated by the t-test) are shown. 

Materials  and methods. M o s t  m a t e r i a l s  u s e d  a r e  l i s t e d  
in  a p r e v i o u s  r e p o r t  1~. H y d r o c o r t i s o n e  s o d i u m  s u c c i n a t e  
w a s  p u r c h a s e d  f r o m  t h e  U p j o h n  C o m p a n y ,  K a l a m a z o o ,  
M i c h i g a n .  

T h e  r a t s  we re  al l  m a l e ,  S p r a g u e  D a w l e y ,  w e i g h i n g  
1 2 0 - 1 6 0  g, a d r e n a l e c t o m i z e d  7 d a y s  b e f o r e  t h e  e x p e r i -  
m e n t s ,  m a i n t a i n e d  a t  78 ~ fed  P u r i n a  c h o w  a n d  h a d  f ree  
a c c e s s  t o  w a t e r  c o n t a i n i n g  0 . 9 %  NaC1 s o l u t i o n .  A f t e r  a 
1 0 - h o u r  -fast, 7.5 m g  h y d r o c o r t i s o n e  s o d i u m  s u c c i n a t e /  
100 g b o d y  w e i g h t  w a s  i n j e c t e d  i .p.  1, 5, 7, 9 a n d  11 h 
b e f o r e  sacr i f i ce .  C o n t r o l s  r e c e i v e d  a n  e q u i v a l e n t  v o l u m e  of  
0 . 9 %  N a C I  s o l u t i o n ,  s2P- labe l l ed  orthophosphate  (2 mCi/  
150 g b o d y  wt . )  w a s  i n j e c t e d  i .v.  60 m i n  be fo r e  sacr i f i ce .  
A f t e r  c e r v i c a l  s ec t i on ,  t h e  l i ve r s  w e r e  r e m o v e d  t o  i s o l a t e  
l i ve r  cell  n u c l e i  a c c o r d i n g  t o  t h e  m e t h o d  of  McGREGOR 
a n d  MAHLER 1~. P h e n o l - s o l u b l e  ac id i c  p r o t e i n s  f r o m  i so l a t -  
ed  nuc l e i  w e r e  p r e p a r e d ,  a n d  p o l y a c r y l a m i d e  ge l  e lec t ro -  
p h o r e s J s  w a s  p e r f o r m e d  in  t h e  p r e s e n c e  of s o d i u m  d o d e c y l  
s u l f a t e ,  a c c o r d i n g  t o  TENG e t  al. 2. E a c h  0.2 m l  s a m p l e  h a d  
90 ~g p r o t e i n ,  0.1 2FI s o d i u m  p h o s p h a t e  bu f f e r ,  0.2 m g  
s o d i u m  d o d e c y l  s u l f a t e ,  200 m g  s u c c r o s e ,  a n d  10 ~g 
b r o m p h e n o l  b lue ,  a t  p H  7.4. E l e c t r o p h o r e s i s  c o n d i t i o n s :  
16 h a t  4 m A / c o l u m n  (10 • 0.6 cm) .  T h e  gels  w e r e  s t a i n e d  
w i t h  A m i d o  b l a c k  10 B ;  1 m m  t r a n s v e r s e  s l ices  of  t h e  ge ls  
we re  c o u n t e d  2. H i s t o n e s  we re  o b t a i n e d  as  d e s c r i b e d  b y  
AHMED a n d  ISHIDA 12. A l k a l i l a b i l e  82p r a d i o a c t i v i t y  w a s  
m e a s u r e d  a c c o r d i n g  t o  MEISLER a n d  LANGAN ~5, p r o t e i n  
b y  t h e  LOWRY m e t h o d ~ 6 .  

Results.  C o r t i s o l  d i d  s t i m u l a t e ,  in  l i ve r s  f r o m  a d r e n a l -  
e c t o m i z e d  r a t s ,  t h e  p h o s p h o r y l a t i o n  o f  p h e n o l - s o l u b l e  
n u c l e a r  a c id i c  p r o t e i n s  (Tab le ) .  T h i s  s t i m u l a t i o n  d i d  
o c c u r  w i t h  a l a g  p e r i o d  of m o r e  t h a n  5 h .  I t  w a s  n o t  
r e s t r i c t e d  to  ac id i c  p r o t e i n s  s i n c e  p h o s p h o r y l a t i o n  of  
h i s t o n e s  w a s  s t i m u l a t e d  as  well .  

P h e n o l - s o l u b l e  a c i d i c  p r o t e i n s  f r o m  l ive r  of  a d r e n M e c t o -  
m i z e d  r a t s  h a d  i d e n t i c a l  e l e c t r o p h o r e t i c  p ro f i l e s  (F igure ) ,  
r e g a r d l e s s  of  w h e t h e r  co r t i so l  w a s  a d m i n i s t e r e d  or  n o t .  
T h e  c o r t i s o l - i n d u c e d  e n h a n c e d  p h o s p h o r y l a t i o n  w a s  
g e n e r a l i z e d  a n d  n o t  spec i f i c  w i t h  r e s p e c t  to  t h e  v a r i o u s  
ac id i c  n u c l e a r  p r o t e i n s .  

Discussion.  T h e s e  d a t a  s u g g e s t  t h a t  t h e r e  is a g e n e r a l i z -  
ed  s t i m u l a t i o n  in  p h o s p h o r y l a t i o n  of a c i d i c  n u c l e a r  
p r o t e i n s  f r o m  r a t  l i ve r  a f t e r  t h e  a d m i n i s t r a t i o n  of  cor t i soI .  
T h i s  s t i m u l a t i o n  does  o c c u r  w i t h i n  7 h a f t e r  t r e a t m e n t ,  
w h e n  c o r t i s o l - m e d i a t e d  e n z y m e  i n d u c t i o n  ~-a9  a n d  l i ve r  
g r o w t b  2~ a r e  a p p a r e n t .  I n c r e a s e d  p h o s p h o r y l a t i o n  m i g h t  
t h e r e f o r e  be  r e l a t e d  to  b o t h  of  t h e s e  p r o c e s s e s .  

I n  v i e w  of t h e  r e p o r t s  o n  i n c r e a s e d  i n c o r p o r a t i o n  of  
a m i n o  a c i d s  i n t o  n u c l e a r  a c id i c  p r o t e i n s  f r o m  r a t  l i v e r  
a f t e r  a d m i n i s t r a t i o n  of  cortiso121,22, a l t e r a t i o n s  in  p h o s -  
p h o r y l a t i o n  c o u l d  r e p r e s e n t  a l t e r e d  s y n t h e s i s  of  t h e s e  
p r o t e i n s  a n d / o r  spec i f i c  i n c r e a s e s  in  p h o s p h o r y l a t i o n .  As  
s u g g e s t e d  for  o t h e r  s y s t e m s  of  g e n e  a c t i v a t i o n  2 a - ~ 5 ,  

e n z y m a t i c  m o d i f i c a t i o n  of  e x i s t i n g  ac id i c  n u c l e a r  p r o t e i n s  
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Comparisons of the effect of cortisol, 11 h after administration, on the electrophoretic pattern of phenol-soluble nuclear acidic proteins from 
rat liver with amounts of 32p incorporated in them. Results with cortisol on the left portion and without cortisol on the right portion. For each 
electrophoretic analysis radioactivity is plotted as a function of the distance of migration and is aligned with the handing pattern shown 
immediately below. 

via phosphory la t ion  is a l ikely mechan i sm by  which 
cortisol migh t  inf luence genet ic  control ,  t h e r eby  affect ing 
enzyme induc t ion  and l iver growth.  However ,  the  biolo- 
gical s ignificance of increased phosphory la t ion  of nuclear  
p ro te ins  dur ing  t imes  of gene ac t iva t ion  is still unclear.  

Cortisol did influence, w i th  a lag per iod of abou t  7 h, 
phosphory la t ion  of h is tones  and  the  bulk  of acidic 
proteins ,  i.e. p referen t ia l  phosphory la t ion  of single acidic 
nuclear  p ro te ins  did no t  occur. Therefore,  the  cortisol- 
med ia t ed  enzyme induc t ion  and/or  liver g rowth  does no t  
seem to be in i t ia ted  by  the  specific phosphory l a t i on  of a 
single acidic nuclear  protein .  F u r t h e r  inves t iga t ions  are 
needed for clarif icat ion of the  role of phosphory la t ion  of 

26 Present address for reprint requests: Division of Gastroenter- 
ology and Metabolism, Department of Medicine, University of 
GCttingen, D-34 GCttingen (German Federal Republic, BRD). 

nuclear  acidic pro te ins  occurr ing dur ing  hormone- induced  
increase in genet ic  ac t iv i ty .  

Zusammenfassung. Nach  Gabe yon Cortisol war  in 
ad rena lek tomie r t en  iRatten ein ges te iger ter  l?;inbau yon  
32P-Orthophosphat in saure Kernpro te ine  und  His tone  der 
Leber  nachweisbar .  Diese geste iger te  Phosphory l i e rung  
erfolgte mi t  einer VerzCgerung yon  m e h r  als 5 h pos t  
in jec t ionem gleichf6rmig in den verschiedenen  sauren 
Prote inen.  Das e lek t rophore t i sche  Muster  (Polyacryl-  
amid) saurer  Pro te ine  blieb du tch  Cortisolgabe nnbeein-  
flusst.  
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How Well does Man Thermoregulate  During Sleep? 

]~AKER and HAYWARD have  suggested t h a t  in act ive 
(REM) sleep t he rmoregu la to ry  and o ther  a u t o n o m m  
control  is inhib i ted  1. P a n t i n g  and shiver ing in cats  are 
indeed suppressed  dur ing  act ive  sleep 2, a. In  men  sleeping 
at  ' comfor tab le '  env i ronmen ta l  t empera tu res ,  sweat ing  
measured  over  small  areas of the  hand  or chest  is depressed 
or absen t  dur ing the  act ive  phase  4. If  the  sweat  depress ion 
is general  over  the  ent i re  body  and if it  pers is ts  in w a r m  
env i ronmen t s  t h e n  it would seem t h a t  ac t ive  sleep and  
precise the rmoregu la t ion  are mutua l ly  exclusive phenom-  
ena in normal  h u m a n  funct ion.  

In  order  to inves t iga te  whe the r  such a confl ict  exists  
we exposed a sleeping m a n  to 3 warm env i ronmen t s  in a 
h u m a n  calorimeter .  The calor imeter  5, G prov ided  accurate  

control  of the  t he rma l  env i ronmen t  and al lowed d i rec t  
measu remen t s  of sensible ( r a d i a n t  plus convect ive)  and 
evapora t ive  hea t  t r ans fe r  wi th  a precis ion of b e t t e r  t h a n  
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