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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  

1 M. A. BAKER and J. N. HAYWARD, Science 757, 1586 (1967). 
s p. L. PARMI~GGIANI and L. SABATTINI, Electroenceph. clin. 

Neurophysiol. 33, 1 (1972). 
P. L. PARMEGGIANI, C. FRANZlNI, P. LSNZI and G. ZAMSOXI, 
Brain Res., 52, 189 (1973). 
T. OGAWA, T. SATOH and K. TAKAGI, Jap. J. Physiol. 77, 135 
(1967). 

5 j .  VISSER and T. HODGSON, S. Afr. mech. Engr. 9, 243 (1960). 
6 j .  W. SNELLEN and P. BASKIND, Research report 24/69, Chamber 

of Mines of South Africa, Johannesburg (1969). 
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Evaporative (E) and sensible (C + R) heat transfer rate, rectal 
temperature (Tre), skin temperature (Ts), and sleep state (as defined 
by WILLIAMS etal.  8) of a man sleeping in environments of 35 ~ and 
37 ~ dry-bulb temperature. Active sleep (stage 5) is associated with 
depressed whole-body sweating, and wakefulness (stage 0) with 
augmented sweating. 

5% and  a response  t ime  of less t h a n  30 see. A 10 W l ight  
bu lb  gave a c o n s t a n t  low level  of non-glare  i l l umina t i on  
all n ight ,  and  a low-p i tched  low- in t ens i ty  h u m  e m a n a t e d  
f rom the  ca lo r ime te r  mach ine ry .  An  in t e r com s y s t e m  
al lowed c o m m u n i c a t i o n  b e t w e e n  t he  sub jec t  and  obser-  
vers.  Rectal temperature was measured with a flexible 
indwelling thermocouple probe, and mean skin tempera- 
ture with 4 fine-wire thermocouples attached to the skin 
at the sites recommended by IRAMANAT~ANL The electro- 
encephalogram, oculogram and cardiogram were record- 
ed continuously. The sleep state prevailing in each suc- 
cessive two-minute period was assessed by analysis of the 
record according to the technique of WILLIAMS, AGNEW 
and WEB~ s. Sensible and evaporative heat transfer rates 
were averaged over the same two-minute periods. 

The subject, a heallhy 22-year-old volunteer who had 
participated in experiments in the calorimeter extending 
over several months, accustomed himself to sleeping in 
the experimental situation by spending 7 nights at a 
neutral temperature in the calorimeter with all measuring 
leads attached, lie was then exposed to environments 
with a low wind speed (0.2 m/sec), constant low dew- 
point temperature (ll.l ~ 0.i (SD)~ and 3 different 
dry-bulb temperatures of 32.9 zE 0.1~ 35.0 • 0.1~ and 
36.9 • 0.1~ After a meal at 18.30 h the subject rested 
awake in a neutral air-conditioned antechamber until 
23.00 h, his normal retiring time. He then entered the 
calorimeter and lay, dressed in shorts only, on a plastic 
mesh bed. No medication was used to induce sleep: the 
subject went to sleep without incident on all 3 occasions. 
The transient period of adjustment to the thermal envi- 
ronment and entering sleep was excluded from the results. 

The subject claimed to have 'slept well' except at 
37~ w h e n  he  was 'ho t ' .  I n  t he  33~ e n v i r o n m e n t  he  
s lept  for 352 m i n  du r ing  12% of which  t h e  e lec t roencepha-  
log ram ind i ca t ed  a s t a t e  of wakefulness .  A t  37~ he  
s lept  for 305 ra in  of wh ich  30% was wakeful .  The  F igure  
shows t he  h e a t  t ransfer ,  b o d y  t e m p e r a t u r e ,  a n d  sleep 
s t a t e  ana lyzed  over  successive t w o - m i n u t e  per iods  on  t he  
2 w a r m e r  n ights .  Sensible  h e a t  t r ans f e r  r a t e  was  a lmos t  
c o n s t a n t  t h r o u g h o u t  each n i g h t  and  va r i ed  f rom a ne t  
loss of a b o u t  10 W / m  2 in t h e  33~ e n v i r o n m e n t  to  a ne t  
ga in  of 10 W / m  2 in t he  37 ~ e n v i r o n m e n t .  E v a p o r a t i v e  
h e a t  t ransfer ,  on the  o the r  h a n d ,  showed large f luc tua t ions .  
I n  t h e  37 ~ e n v i r o n m e n t ,  for example ,  t he  r a t e  of evapo-  
r a t i o n  va r i ed  f rom 20 W / m  ~ to  100 W / m  2. The  Tab le  
shows t he  mean ,  s t a n d a r d  dev ia t ion ,  a n d  coeff icient  of 
v a r i a b i l i t y  of t h e  t o t a l  h e a t  t r ans f e r  r a t e  m e a s u r e d  in 
each e n v i r o n m e n t .  Also shown  are  e q u i v a l e n t  measure -  
m e n t s  m a d e  d u r i n g  a series of d a y t i m e  s tudies  on  the  
same subject .  The  v a r i a b i l i t y  of h e a t  t r ans f e r  a b o u t  i ts  
m e a n  va lue  du r ing  sleep was a b o u t  four  fold larger  t h a n  
du r ing  wakefulness .  

The  f l uc tua t ions  in  evapora t ion ,  p r e s u m a b l y  the  
resu l t  of f l uc tua t ions  in  whole  b o d y  sweat ing ,  were 
e v i d e n t l y  r e l a t ed  to  sleep s t a t e :  tow e v a p o r a t i o n  was  
assoc ia ted  w i t h  ac t ive  sleep a n d  h i g h  e v a p o r a t i o n  w i t h  
wakefu lness  d u r i n g  t he  sleep period.  Per iods  of ac t ive  
sleep therefore  were a p p a r e n t l y  associa ted  w i t h  per iods  of 
depress ion  of swea t ing  a c t i v i t y  over  t h e  en t i re  body ,  a n d  
these  per iods  of depress ion  pe r s i s t ed  a t  a n  a m b i e n t  
t e m p e r a t u r e  of 37 ~ 

The  f l uc tua t ions  in  e v a p o r a t i o n  d id  n o t  p roduce  
c o n c o m i t a n t  v a r i a t i o n s  in rec ta l  t e m p e r a t u r e  nor  m e a n  
sk in  t e m p e r a t u r e .  One e x p l a n a t i o n  of t h i s  s i t ua t i on  would  

7 N.L. RAMANATHAN, J. appl. Physiol. 19, 531 (1964). 
R. L. WILLIAMS, H. W. AONEW and W. B. WEBB, Electroenceph. 
din. Neurophysiol. t7, 377 (1964). 
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Sleep state Net heat loss rate Dry-bulb temperature (~ 

33 35 37 

Awake Mean (W/m e ) 46 
Standard deviation (W/m e) 2 
Coefficient of variability (%) 6 

Asleep Mean (W/m e ) 36 
Standard deviation (W[m ~) 12 
Coefficient of variability (%) 33 

47 50 
5 5 
9 10 

47 59 
18 21 
38 35 

be t h a t  metabol ic  ra te  is depressed dur ing  act ive  sleep, 
and  the  depress ions  in evapora t ion  are react ions  necessary  
if t h e r m a l  ba lance  is to  be main ta ined .  However ,  me ta -  
bolic ra te  (as de t e rmined  by  m e a s u r e m e n t s  of oxygen  
consumpt ion)  is in fact  h igher  dur ing  ac t ive  sleep t h a n  
dur ing  o the r  s tages 9. A more  l ikely exp lana t ion  is t h a t  in 
these  exper iments ,  as in s imilar  previous  expe r imen t s  
wi th  an awake subjec t  1~ the  f luc tua t ions  in mean  body  
t e m p e r a t u r e  which  resul t  f rom f luc tua t ions  in hea t  t rans -  
fer s imply  were no t  ref lected in recta l  t e m p e r a t u r e  and 
mean  skin t empe ra tu r e .  The poor  correla t ion be tween  
mean  body  t e m p e r a t u r e  measured  calor imetr ical ly  and  
the  t e m p e r a t u r e  of ind iv idua l  ana tomica l  sites is well 
known  n,  x2, and  i t  appears  to  be mean  body  t e m p e r a t u r e  
w i th  which  h u m a n  the rmoregu la t ion  is concerned11,1S. 
One can conclude therefore  t ha t ,  a t  least  for th is  subject ,  
t he rmoregu la t ion  is cons iderably  less precise dur ing  sleep 
t h a n  dur ing  wakefulness  even  t hough  the  imprecis ion  does 
no t  resul t  in gross f luc tua t ions  of rectal  or skin t empera -  
ture.  

If, as i t  would seem, act ive  sleep and precise t he rmo-  
regula t ion  are mu tua l l y  exclusive, sweat ing  being 
depressed dur ing  the  ac t ive  state,  t hen  act ive  sleep migh t  
d i sappear  ent i re ly  in suff icient ly w a r m  env i ronments .  
The u l t ima te  consequences  of the  confl ic t ing require-  
men t s  of sleep and  the rmoregu la t ion  under  hea t  s tress 
r emain  a m a t t e r  for fu r the r  expe r imen t a t i on  14. 

Zusammen/assung. Eine  Versuchsperson,  im Calori- 
me te r  fiir Menschen einer  w a r m e n  U m g e b u n g  ausgesetzt ,  
zeigte auffal lend grosse Unte r sch iede  in der Schweissra te  
im Schlaf gegeniiber  dem Wach-Zus t and .  Per ioden  mi t  
un te rd r i i ck tem Schwi tzen  waren  mi t  aktivei1 (REM) 
Schlaf ve rbunden .  
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Stimulatory Effect of Leonurus  ar temis ia  (I -Mu Ts'ao)  on the Contraction of Human 
Myometr ium in vitro 

Leonurus artemisiae (Lour.) S.Y. H u  is an annua l  he rb  
of the  Lab ia tae  family.  As its Chinese t r iv ia l  name 
' i -mu t s ' ao '  1 implies,  it  is f r equen t ly  used by  the  lay people  
as a cure ill obs te t r ica l  and  gynecological  disorders,  e.g. 
to  s top  p o s t p a r t u m  hemor rhage  and  to  expel  dead  foetus  
or p lacenta .  As an emmenagogue ,  it  is consumed as a 
s imple decoct ion  p repared  f rom 10-20 g d ry  leaves in 
each dose. Usual ly  2-3 doses can be ve ry  helpful.  The 
the rapeu t i c  values  of ' i -mu t s ' ao '  are d o c u m e n t e d  in a 
wea l th  of classical and  modern  medical  l i terature.  The 
consensus po in t s  to the  fact  t h a t  ' i -mu t s ' ao '  ex t rac t s  can 
s t imula te  u ter ine  act iv i ty .  The effective compo u n d  is 
bel ieved to  be an alkaloid called leonurine 2% 

I t  is well known  t h a t  the  effect  of d i f ferent  u tero tonic  
agents  var ies  w i th  the  species s tudied,  t he  dosage used 
and  the  ho rmona l  reg ime of t he  expe r imen ta l  subjec t  ~-9. 
Thus  i t  is desirable to  conf i rm the  s t imu la to ry  effect  of 
leonurine p repa ra t ions  in in v i t ro  s tudies  of h u m a n  
myome t r ium.  ' I -mu  t s ' ao '  d ry  p lan t s  f rom local sources 

were ex t r ac t ed  wi th  acidic me t h an o l  according to  
HAYASHI l~ The crude ex t rac t  conta ins  several  Dragen-  
dorf f -posi t ive  subs tances  of which  two are ident i f ied as 
free choline and  s tachydrine3.  

1 Literally, the motherwort. 
2 See for example LI SHIH-CHEN, The Compendium o[ Materia 
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