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Net heat loss to the surroundings during the sleep period and during wakefulness in similar environments 
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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.  
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M y o m e t r i n m  samples  were r e m o v e d  f rom excized 
u te r i  f rom p a t i e n t s  a f te r  unde rgo ing  t o t a l  h y s t e r e c t o m y .  
T h e y  were k e p t  in  cold H a n k ' s  m e d i u m  (plus g lu tamine)  
and  used w i t h i n  2-3 h. F r o m  each  ind iv idua l  u terus ,  one 
m y o m e t r i u m  sample  of 2 cm long and  3 m m  in d i a m e t e r  
was  p r e p a r e d  and  m o u n t e d  in a s t a n d a r d  o rgan  b a t h  w i t h  
30 ml  Ty rode ' s  solut ion.  The  o rgan  b a t h  was m a i n t a i n e d  
a t  37~ a n d  c o n s t a n t l y  gassed w i t h  95% 0 2 : 5  % CO s. 
U te r i ne  c o n t r a c t i o n  was reg is te red  on  a n  electric kymo-  
g r a p h  t h r o u g h  a f ron ta l  lever  a t  21/, magni f ica t ion .  

H u m a n  m y o m e t r i u m  responds  to  ace ty lcho l ine  (10 -4 
M) w i t h  a n  increase  in tone.  I n d i v i d u a l  con t r ac t i ons  are 
smal l  in  a m p l i t u d e  a n d  slow in ra te .  Oxy toc in  (7 m U / m l )  
p roduces  more  or less regular  c o n t r a c t i o n s  of large 
a m p l i t u d e  a n d  re l a t ive ly  s tab le  t on i c i t y  (Figure A). The  
effects of b o t h  ace ty lcho l ine  a n d  oxy toc in  d i s appea r  a f te r  
wash ing  t he  sample  w i t h  3 changes  of Ty rode ' s  solut ion.  
Leonur ine  p r epa ra t i on ,  as l i t t le  as 0.1 ml,  can  p roduce  
p r o m i n e n t  u t e r ine  c o n t r a c t i o n  sho r t l y  a f t e r  appl ica t ion .  
The  i nd iv idua l  con t r ac t i ons  are large in a m p l i t u d e  a n d  
t h e y  pers i s t  w i t h  a r e m a r k a b l y  regular  r h y t h m .  A h ighe r  

A) 

t t 
W Oxytocin 0.2 

B) 

Leonurine 0.2 W 

A) Contraction of human myometrium in vitro after application 
of 0.2 ml oxytocin (7 mU/ml). The myometrium was previously 
treated with acetylcholine (10 -4 M) and then washed with 3 changes 
of Tyrode's solution. This tissue sample came from a patient suffering 
from cervival carcinoma. The drum ran at a linear speed of 0.3 cm/ 
min. B) The same myometrium sample as in Figure A after applica- 
tion of 0.2 ml (10 g dry wt./ml) leonurine preparation. A transitory 
inhibitory period was observed in most cases following leonurine 
application. Note the appearance of large rhythmic contractions 
even after washing with 3 changes of Tyrode's solution. 

dose level  on ly  raises t he  basa l  tone  wh ich  g r adua l l y  
approaches  peak  tens ion.  B u t  unl ike  ace ty lcho l ine  a n d  
oxytocin ,  l eonur ine - induced  c o n t r a c t i o n  r eappea r s  a f t e r  
r epea t ed  wash ing  w i t h  t h e  same a m p l i t u d e  a n d  regular i ty .  
This  coincides  well  w i t h  obse rva t ions  in r a t  a n d  r a b b i t  
u t e r i  ~ (Figure B). 

I t  is di f f icul t  to  e s t ima te  how m u c h  t he  p a t i e n t ' s  
h o r m o n a l  reg ime can  affect  t he  u t e r ine  response  to  
l eonur ine  p repa ra t ions .  Fo r  a t o t a l  of 12 samples  f rom 
i n d i v i d u a l  pa t i en t s ,  on ly  4 d id  n o t  r e spond  to leonur ine  
p r epa ra t i on .  These  4 samples  were f rom p a t i e n t s  well  
b e y o n d  menopause .  I n  order  to  e x t r a c t  o the r  c o m m o n  
fac tors  f rom the  8 pos i t ive  samples ,  f u r t h e r  e x p e r i m e n t s  
w i t h  h u m a n  and  a n i m a l  u te r i  m u s t  be car r ied  ou t  u n d e r  
a con t ro l l ed  h o r m o n a l  regime.  The  p re sen t  ev idence  is 
suff ic ient  to  conf i rm t h e  pos i t ive  u t e ro ton i c  effect  of 
l eonur ine  p r e p a r a t i o n  on h u m a n  m y o m e t r i u m  in vi t ro ,  as 
is obse rved  in r a t  a n d  r a b b i t  u t e r i  a. Th i s  offers a p h a r m a -  
cological bas is  to  explo i t  t he  t h e r a p e u t i c  effect of leon- 
u r ine  p r e p a r a t i o n s  in  h u m a n  cases. 

Un l ike  o the r  u t e r o t o n i c  agents ,  e.g. oxytoc in ,  w h i c h  
m u s t  be  a d m i n i s t e r e d  b y  i.m. or i.v. rou tes  u n d e r  a 
phys i c i an ' s  supervis ion ,  l eonur ine  p r e p a r a t i o n s  can  be  
appl ied  b y  the  oral  rou te  w i t h o u t  p rescr ip t ion .  T h u s  i t  
gua ran t ee s  a p o p u l a r i t y  basis  if t he  u t e ro ton i c  p r o p e r t y  of 
l eonur ine  p r e p a r a t i o n s  can  be  app l ied  in o the r  aspec ts  of 
r e p r o d u c t i v e  phys io logy.  One aspec t  t h a t  deserves  
i m m e d i a t e  i nves t i ga t i on  is an  acce le ra t ion  of ova  passage  
in t he  fa l lop ian  t u b e  or an  increase  in p r e - i m p l a n t a t i o n  
u te r ine  a c t i v i t y  t h a t  m a y  lead to an t i f e r t i l i t y  consequen-  
ces. 

Rdsumd. Leonurus artemisiae, l ' a g r i p a u m e  chinoise,  est  
app l icab le  c o m m e  6mli lenagogue selon une  t r a d i t i o n  
mil l6naire  chinoise.  L '616ment  eff ic ient  est  la 16onurine. 
L ' e x t r a i t  de 16onurine p a r  l 'a lcool  m 6 t h a n o l i q u e  aeidifi6 a 
u n  effet  s t i m u l a n t  dans  la m y o m 6 t r i e  h u m a i n e  in v i t ro .  
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Ident i f i ca t ion  of A n t e n n a l  C h e m o r e c e p t o r s  of  the  

The  a n t e n n a l  chemorecep to r  sensi l la  of t he  yel low 
fever  mosqu i to ,  Aedes aegypli, h a v e  been  descr ibed  b y  
severa l  i nves t iga to r s  1-4. The re  was genera l  a g r e e m e n t  on  
t he  iden t i f i ca t ion  of t he  sensi l la  based  on  t h e i r  m orpho -  
logy, i.e., 2 t ypes  of sensi l la  t r i chodea  : a long (50-60 ~m), 
t apered ,  s h a r p - t i p p e d  sens i l lum (A1) and  a s h o r t e r ( 1 6 -  
40 ~zm), b l u n t - t i p p e d  sens i l lum (A2); a n d  a sens i l tum 
bas iconicum,  a sho r t  (6-20 [xm), t h o r n - s h a p e d  peg  (A3). 
None  of these  inves t iga to r s  r epo r t ed  f ind ing  t h e  sensi l la  
coeloconica seen on  t he  a n t e n n a e  of o the r  mosqui tos .  
LACHER 5 r epo r t ed  f ind ing  a n o t h e r  t y p e  of sens i l lum t h a t  
he  descr ibed  as a smal l  (5.5-8.5 ~zm) b l u n t  peg a n d  
iden t i f i ed  i t  as A4 sensi l lum. MCIVER s has  since r epo r t ed  
f ind ing  3 s u b t y p e s  of t he  sho r t  sensi l la  t r i ckodea  (A2) ; 1 
was shor t  w i t h  a po i n t ed  t ip  and  2 were slender,  b l u n t -  
t i pped  forms.  D e p e n d i n g  on  t he  o r i e n t a t i o n  of t he  3 types ,  
t h e y  are no t  a lways  d i s t ingu i shab le  us ing  l igh t  or s cann ing  

M o s q u i t o ,  Aedes aegypti: a Correc t ion  

elec t ron  microscopy.  More recent ly ,  a sens i l lum coelo- 
con i cum was found  on  t he  a n t e n n a e  of A. aegyptiL 
Nei the r  MCIvER 8 nor  MAYER 9 h a v e  been  able  to  locate  t h e  
A4 t y p e  sens i l lum descr ibed  b y  LACHER. 
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