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dependen t  a, e-n,~3, is. The  f inding t h a t  the  po tency  of 
G A B A  'b inding '  decreased f rom higher  to lower CNS 
s t ructures  is in accord wi th  its re la t ive  po tency  in ion- 
tophore t ic  studies 3, 4. The  po tency  of glycine 'b inding '  
was no t  so clearly re la ted to its iontophoret ic  potency.  
Resul ts  wi th  s t rychnine  provided  evidence for the  lack of 
specifici ty of this agent  3, **, 33. I t s  inhibi t ion of the  binding 

of glycine and G A B A  indicates  t h a t  i t  in teracts  wi th  Na+- 
dependen t  b inding mechanisms  involved  in the  up take  
of these amino  acids. 

22 A. R. Freeman, J. Neurobiol. d, 567 (1973). 
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Summary. B o d y  t empera tu res  and self-assessed mood scales were recorded for 7 weeks or more by  male  volunteers .  
Auto-corre la t ions  of t empera tu res  f rom the  21 subjects  show evidence of a s ignif icant  peak  a t  the  20-day-interval .  The 
self-assessed measure  of 'Aler tness '  (from 18 of them) also shows  some evidence of rhy thmic i ty ,  at  the  22-day-period. 

I t  is wel l-known t h a t  there  are regular  var ia t ions  in body  
t empera tu re  in the  h u m a n  female, accompanying  the  
mens t rua l  cycle. L i t t l e  is known about  any  analogous 
phenomenon  in the  male, despite the  fact  t h a t  there  is 
some evidence of periodic (20-day) changes in u r ina ry  
!7-ketosteroid  excret ion 1, and of a 20-day cycle in p i tch  
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Fig. 1. Average auto-correlogram and cross-correlogram for tem- 
perature time series (N = 21). 
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Fig. 2. Average auto-correlogram and eross-correlogram for time of 
getting up (N = 18). 

percept ion  S . The  present  s t udy  arose f rom the  au thor ' s  
work  on the  90-min Rapid  Eye  M o v e m e n t  sleep cycle 
( R E M S / S W S  cycle), using penile skin t empera tu re  as a 
measure of the  erections accompany ing  R E M  sleep 3,4. 
F requency  analysis showed l i t t le  evidence of stable pat-  
terns  of R E M  sleep over  17 weeks in 1 subject .  However ,  
t ak ing  average t empera tu re  values  for each night,  fre- 
quency  analysis showed  evidence of per iodic i ty  a t  21 days.  
I t  was this  t e n t a t i v e  ' f inding '  which s t imula ted  this  
subsequent  exper iment .  
Method. 21 male  subjects,  including undergraduate ,  
pos tg radua te  and s taff  members  of the  Univers i ty  of Hull,  
recorded thei r  body  t empera tu re  daiiy,  for periods va ry -  
ing f rom 49 to t02 days.  T h e y  were asked to cont inue for 
a t  least  7 weeks, and for as long as possible af ter  tha t .  
1 subject  (the author)  p rovided  al l -night  average a rmpi t  
skin tempera tures .  The  others  took  the i r  oral  t empera tu re  
wi th  a clinical t h e r m o m e t e r  eve ry  morning,  before ge t t ing  
up, no t ing  the  t ime  a t  which  the  recording was made.  
18 of t h e m  also provided  es t imates  of thei r  mood, and 
the  previous  n igh t ' s  sleep qual i ty ,  using 4 10 cm analogue 
scales 5. The  3 mood  scales were labelled at  each end wi th  
the  adject ives  found to be mos t  h igh ly  loaded on the  
ext remes  of 3 ma jo r  bipolar  factors  in mood,  recent ly  
assessed in a Br i t i sh  un ivers i ty  popula t ion  e. These scales 
could best  be described as being 'Alertness-Dullness ' ,  
'Anxie ty-Conf idence  and 'Ela t ion-Quie tness ' .  Subjects  
were ins t ructed to  comple te  the  analogue Scales as soon 
as t h e y  had got  up. 
Results. 18 subjects  provided  measures  on each of 6 
scales - t empera tu re ,  t ime  of recording, 3 mood  scales 
and sleep qual i ty .  3 others  p rov ided  t empera tu re  measures  
only.  Each  n u m b e r  series was analyzed,  using bo th  auto-  
correlat ion and sinusoidal  cross-correlation. (The analogue 
scale series were each ranked  before analysis, as i t  is 
h ighly  unl ikely t h a t  subjects  would  be using s t r ic t ly  
in te rva l  scaling in the i r  self-assessments.) 
F igure  1 shows the  average correlograms for t empera ture ,  
and i t  is appa ren t  t h a t  there  is a peak  in the  auto-cor-  
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re logram a t  t h e  20-day period.  17 of t he  21 sub jec t s  showed 
a pos i t ive  va lue  a t  th i s  poin t ,  s t a t i s t i ca l ly  s ign i f ican t  a t  
t he  p < 0.01 level  (sign tes t ,  two- ta i led) .  Auto-cor re la -  
t ion  a t  t he  21-day per iod  is s imi la r ly  s t a t i s t i ca l ly  signifi- 
c a n t  a t  t he  p < 0.05 level, w i t h  15 o u t  of 21 showing  a 
pos i t ive  value.  There  are no  o t h e r  s ign i f i can t ly  pos i t ive  
au to -co r r e l a t i ons  in  t he  spec t rum.  Cross-corre la t ion  fails 
to  show a n y  clear  peak.  This  ind ica tes  t h a t  t he  f luc tua-  
t ions  p roduc ing  pos i t ive  au to -co r re l a t ions  a t  20 a n d  21 
days  are b y  no means  s inusoidal .  
F igure  2 shows t h e  resul t s  of f r equency  analys is  on the  
t ime  a t  which  sub jec t s  m a d e  t h e i r  recordings .  The  cross- 
cor re logram shows a clear  p e a k  a t  7 days,  b u t  no p e a k  a t  
20 or 21 days.  The  au to -co r r e log ram shows s t a t i s t i ca l ly  
s ign i f ican t  peaks  a t  t h e  7-day i n t e rva l  a n d  s u b s e q u e n t  
ha rmonics .  
The  'Ale r tness -Dul lness '  au to -co r r e log ram showed smal l  
peaks  a t  21 a n d  23 days,  and  a s ign i f i can t ly  pos i t ive  
va lue  a t  t he  22-day i n t e r v a l  (p < 0.05; sign test ,  two-  
tai led).  Ana lyses  of t he  o the r  se l f - repor ted  mood  and  
sleep q u a l i t y  scales showed no clear  ev idence  of per iod-  
icity. 
Discussion. The  cor re lograms  shown  in f igure 2, of t i m e  
of day,  requi re  some i n t e r p r e t a t i o n .  In  general ,  if t he  

au to -co r r e l a t i on  a t  1 per iod  is h i g h l y  pos i t ive ,  then ,  
i nev i t ab ly ,  au to -co r re l a t ions  a t  e v e r y  s u b s e q u e n t  ha r -  
monic  of t h a t  pe r iod  will be s imi la r ly  h i g h l y  posi t ive,  
unless  t he re  is a phase  shift .  T h e  a p p a r e n t  p e a k  in t he  
'T ime '  au to -co r r e log ram a t  21 days ,  l ike t he  s l ight ly  
larger  one a t  14 days,  is p r o b a b l y  a r t e f a c t n a l  and  p roduced  
b y  t he  h igh  au to -co r r e l a t i on  a t  t he  7 -day  in te rva l .  (There 
would  be  no ques t ion  of phase  shif t ,  s ince all sub jec t s  
were a l m o s t  c e r t a in ly  s t rong ly  e n t r a i n e d  b y  our  ca lender  
week.) Cross-corre la t ion  shows no  h i n t  of a peak  a t  21 
days.  I t  is there fore  un l ike ly  t h a t  t he  obse rved  20-day  
pe r iod ic i ty  in t e m p e r a t u r e  was m e d i a t e d  t h r o u g h  va r i a -  
t ions  in t he  t ime  a t  wh ich  t he  record ings  were made.  
I t  is t e m p t i n g  to  specula te  t h a t  t h e  r epo r t ed  per iodici t ies  
in  s te ro id  excre t ion  ~, a n d  p i t c h  pe rcep t ion  2, l ike t he  
v a r i a t i o n s  in  t e m p e r a t u r e ,  and  p e r h a p s  even  mood,  re- 
p o r t e d  here,  are man i f e s t a t i ons  of some s tab le  in t r ins ic  
r h y t h m  in t he  h u m a n  male.  I t  will be  necessa ry  to  ca r ry  
o u t  p ro longed  series of m e a s u r e m e n t s  before  a n y t h i n g  
can  conf iden t ly  be said a b o u t  e i t he r  t h e  shape  of the  
t e m p e r a t u r e  cycle, or i ts  phase  r e l a t i on  to  a n y  o t h e r  
cycles. The  ev idence  p r e sen t ed  here,  however ,  s u p p o r t s  
t he  n o t i o n  of a t e m p e r a t u r e  cycle of a b o u t  20 days  per iod 
length .  
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Summary. The  loca t ion  of t he  t e r m i n a l  oocytes  (T) in  the  o v a r y  of t he  dese r t  locus t  d i c t a t e s  w h e t h e r  t he  p e n u l t i m a t e  
oocytes  (T-l)  will en t e r  v i te l logenesis  - as long as t he  T oocytes  are r e t a ined  w i t h i n  the  ovarioles ,  v i te l logenes is  in T-1 
oocytes  is p reven ted .  W h e n  t he  T oocytes  are o v u l a t e d  in to  t he  ov iduc t ,  g r o w t h  of t he  T-1 oocy tes  (new T) resumes.  
I n h i b i t i o n  of vi te l logenesis  in T-1 oocytes  is no t  due  to  low r a t e s  of J H  b iosyn thes i s  since h igh  r a t e s  of J H  b iosyn thes i s  
were obse rved  in an imal s  in  wh ich  T ooeytes  were r e t a ined  in t he  ovarioles .  

Oocyte  g r o w t h  in m a n y  insects  is a h igh ly  coo rd ina t ed  
synch ronous  process,  w i t h  b a t c h e s  of oocytes  m a t u r i n g  
a t  the  same  ra t e  for ov ipos i t ion  a t  t he  same t ime.  I n  these  
insects,  on ly  t he  t e r m i n a l  oocy tes  in i nd iv idua l  ovar ioles  
r each  m a t u r i t y  du r ing  a n y  g iven  r ep r oduc t i ve  cycle. This  
implies  t h a t  t he  p e n u l t i m a t e  a n d  younge r  oocytes  are 
p r e v e n t e d  f rom comple t i ng  m a t u r a t i o n .  Th i s  i nh ib i t i on  
usua l ly  invo lves  the  a r r e s t  of g r o w t h  in t he  p e n u l t i m a t e  
oocytes  (T-l) ,  as long as t he  t e r m i n a l  oocytes  (T) are  re- 
t a i n e d  w i t h i n  the  female  r e p r o d u c t i v e  sys tem.  Thus ,  in 
females  bea r ing  oothecae,  in  females  r e t a i n i n g  m a t u r e  
oocytes  a n d  in females  r ea red  in t he  absence  of males,  t he  
u l t i m a t e  effect  of th i s  i n h i b i t i o n  is to  p r e v e n t  t h e  g r o w t h  
and  m a t u r a t i o n  of T-1 a n d  y o u n g e r  oocytes  2. The re  are 
a t  p r e s e n t  two  types  of i n h i b i t i o n  of oocy te  m a t u r a t i o n  
which  h a v e  been  p o s t u l a t e d  to  ope ra t e  in  insects.  The  
f i rs t  of these,  wh ich  ha s  been  h y p o t h e s i z e d  to func t ion  in 
housefl ies,  o v o v i v i p a r o u s  cockroaches  a n d  t he  H e m i p t e r a n ,  
I p h i t a  l imba t a ,  suggests  t h a t  a h u m o r a l  fac to r  is re leased 
f rom the  r e p r o d u c t i v e  s y s t e m  wh ich  t h e n  ac ts  u p o n  t he  
corpus  a l l a t u m  (CA), p r e v e n t i n g  t he  release of t he  juven i le  
h o r m o n e  (JH)  3-,. Accordingly ,  egg p r o d u c t i o n  is reduced  
or s topped,  since t i le m a t u r a t i o n  of oocytes  in  m o s t  in- 
sects  requi res  t he  p resence  of ' a c t i ve '  CA 2. T he  second 
h y p o t h e s i s  does n o t  invo lve  t he  release of J H  f rom the  
CA b u t  r a t h e r  pos tu l a t e s  t h a t  a fac to r  is re leased f rom the  
ovar ies  wh ich  ac ts  d i r ec t ly  u p o n  the  fol l icular  ep i the l i um 
to p r e v e n t  t h e  u p t a k e  of v i t e l logen in  b y  t he  m a t u r i n g  

oocytes ;  such  a m e c h a n i s m  has  b e e n  p o s t u l a t e d  in 
R h o d n i u s  pro l ixus  7, 8. 
I n  t he  deser t  locus t  Schis tocerca  gregar ia ,  T-1 oocytes  do 
n o t  en t e r  vi te l logenesis  in n o r m a l  females  as long as e i the r  
m a t u r i n g  or m a t u r e  T oocytes  are p r e s e n t  9,1~ T h u s  i t  
s eemed  l ikely t h a t  some t y p e  of i n h i b i t i o n  ope ra t ed  to 
p r e v e n t  T-1 oocytes  becoming  vi te l logenie .  H i g h n a m  n 
sugges ted  t h a t  t he  presence  of m a t u r e  oocytes  a t  leas t  
p a r t i a l l y  res t r i c ted  t he  a c t i v i t y  of t h e  CA. The  h y p o t h e -  
sized mode  of ac t ion  of th i s  i n h i b i t o r y  f ac to r  in S. gregar ia  
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