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t ionen kann dieser Ef fek t  m6glicherweise deshalb nicht  
sichergestel l t  werden, weil  bet den gewghl ten  Volumen-  
re la t ionen zwischen Inkuba t ionsmed ium (1,5 ml) und R F -  
Substanz  (6 ~1) und einer einst t indigen Inkuba t ionsze i t  
ve rmut l i ch  nicht  ausreichend Aminmoleki i le  in die N/the 
yon Ankergruppen  der Fadenmoleki i le  gelangen. Auf 
Schi i t te lbewegungen wXhrend der Inkuba t ion  zur Be- 
schleunigung der  Diffusion musste  wei tgehend verz ich te t  
werden, da die sehr geringe Masse des RF-Mater ia l s  sonst  
an den W~nden  der Untersuchungsgef/ isse haf ten  und 
verk leben kann. 

Gebundene  Amine  sind am R F  auch nach mehrst i in-  
digen Waschungen  mi t  den gew~hlten Medien nachweis- 
bar. D a m i t  diirfte der B indungs typ  im vor l iegenden Falle  
nicht  nur  durch Ionenbeziehungen gegeben sein (vgl. 10,13). 
M6glicherweise bes tehen ~thnliche Verh/iltnisse, wie sie 
MOKRASCIt und ANDELMAN tl bei de,r Unte rsuqhung  eines 
Bindungs types  zwischen Lipoprote iden  aus dem t l i r n  und 
Aminen  beschreiben. Anzeichen daftir, dass an die R F -  
Substanz  prim~ir zusg~tzlich Aminmengen  gebunden und 
wghrend des Waschvorganges  im Sinne t ines  Ionen-  
austausches freigesetzt  werden, ergaben sich nicht.  

Die P rob lemat ik  einer m6gl ichen physiologischen Be- 
deu tnng  der Aminb indung  an den R F  ist  sehr komplex.  
Grunds/i tzl ich bes teh t  die M6glichkeit,  dass der R F  an 
einer Regula t ion  des Liquor-Amin-Pegels  betei l igt  ist, 
wenn die in v i t ro  gefundene Bindung yon Monoaminen  

auch in v ivo  s ta t t f indet .  Als Hinweise  auf diese M6glich- 
kei t  ist  zu werten,  dass der R F  yon Ka tzen  in v ivo  
aH-Tyrosin binden kann% 

Da im Bereich des Zentralkanales  die RF-Masse  (Frisch- 
gewicht) z~m Teil  mehrere  Prozent  der  Liquormasse  a 
be t rggt  undekuff/illige Unterschiede  im Bindungsverm6gen  
der R F - S u b s t a n z  selbst gegeniiber ghnl ichen Molekiilen 
(A und NA) gefunden werden,  kann in den vor l iegenden 
Ergebnissen ein ers~er Ansa t zpunk t  zur wei teren experi-  
mente l len  Oberpr i i fung der Bindungstheor ie ,  die zum Bet- 
spiel auch un te r  E insa tz  von  best imm~en Metabol i ten  
erfolgen sollte, gesehen werden. 

Summary. The glycoprote in  of Reissner 's  fibre is able 
to bind norepinephrine,  epinephrine and serotonin. Bound  
amines can be demons t ra ted  at  the  RF,  even after  washing 
wi th  art if icial  cerebrospinal  fluid for s o m e h o u r s .  I t  is 
discussed whe ther  i t  is a funct ion of the  R F  to r emove  
substances,  for instance biogenic amines, f rom the  cerebro- 
spinal fluid. 
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Further  S tud ie s  on the Circadian  R h y t h m  in the  Pro l i f era t ive  Act iv i ty  of M o u s e  In te s t ina l  E p i t h e l i u m  

Circadian r h y t h m  in cell prol i ferat ion of intest inal  
mucosal  cells have  been disputed.  BULLOUG~ 1 in 1948 
and ALOV ~ in 1963 have  repor ted  slight and var iable  
rhyt t !ms in prol i fera t ive  ac t iv i ty  while KLEIN and GE1- 
SEL a, LEBLOND a n d  STEVENS 4 and PILGRIM, ERB and 
MAUER 5 could not  show similar  results. SIGDESTAD et 
al. 6 using the  c ryp t  squash technique  were able to demon-  
s t ra te  a dis t inct  dai ly r h y t h m  in the  number  of cells 
synthesiz ing D N A  and the  number  of cells in mitosis. 
They  found the  peak  and nadi r  of bo th  paramete rs  
tes ted a t  03.00 and 15.00h respect ively.  I t  was the  
purpose of this inves t iga t ion  to fur ther  resolve the  peaks 
in mitosis and D N A  synthesis  in mouse intest inal  epi- 
the l ium.  

Male C57B1 (Schmidt,  Madison, Wisc.), 140-150-day- 
old mice were used th roughou t  this invest igat ion.  They  
were main ta ined  on steril ized Pur ina  Labora to ry  Chow 
and tap  water  ad l ibi tum.  The animal  rooms were main-  
ta ined  at  a cons tant  t empera tu re  and humid i ty  and on 
a str ict  12 h l ight  (06.00-18.00 h) and a 12 h dark (18.00 
to 06.00 h) cycle. At  hour ly  in tervals  be tween (24.00 and 
05.00 h) 3 mice were in jec ted  i.p. w i th  50 ~Ci t r i t i a ted  
thymid ine  (aHTdR, 0.36 Ci /mM) and sacrificed by cer- 
vical  dislocat ion 30 rain later. Cold Carnoy 's  solution 
was injected into the  j e junum just  below the  l igament  
of Treitz.  A segment  was r emoved  for the  de te rmina t ion  
of the  number  of mi to t ic  figures and labeled nuclei  per  
c ryp t  using c ryp t  squash and au toradiographic  t ech -  
niques described by  WlMBZR et a12. 

The  a m o u n t  of t r i t i a ted  thymid ine  t aken  up by each 
c ryp t  was de termined  by  l iquid scint i l la t ion counting.  
50 crypts  were p ipe t ted  into l iquid scint i l la t ion vials  
conta in ing  0.5 ml  Soluene (Packard In s t rumen t  Co., 
Downers  Grove, Ili.), a l lowed to s tand  a t  room tempera -  
ture  for 30 mill  then  10 ml  scint i l lat ion solution (5.0 g 
PPO,  0.2 g M I P O P O P  in 1000 ml  toluene) was added. 

The vials were counted in a Packard  Liquid  Scint i l la t ion 
Spectrometer ,  Model 3380 opera ted  at  5 ~ quench  cor- 
rect ion uti l ized the  absolute  ac t iv i ty  Analyzer  (model 544). 

The  results are presented in Figures  1-3. U t i l i z i n g  
closer tes t  in tervals  in the  present  exper iments  it  was 
possible to resolve the  peak  in the  number  of cells in 
mitosis  and in the  number  of cells synthesizing DNA.  
The peak previous ly  repor ted  at  03.00 h was replaced 
by  a peak at  02.00 h. Good correlat ion was seen in the  
data,  a t  t imes  dupl ica ted  in the  previous ly  repor ted  
results. 

Unl ike  previous da ta  there  was no suggestion of a lag 
in the peak in mitosis re la t ive  to the  D N A  synthet ic  peak. 

In  a previous repor t  6 we repor ted  a d is t inct  diurnal  
r h y t h m  in mi to t ic  figures, S cells and d p m / c r y p t  measure-  
ments  in the  mouse intestine.  The  peak  was found to 
occur a t  03.00 h while the  nadir  was seen a t  15.00 h. 
The  exper iments  repor ted  here, have  fur ther  resolved 
the  peak in the  3 parameters  tes ted to occur  at  02.00 h. 
The  significance of these results rests in the  in terpre ta-  
t ion of the  mechanisms involved  in the  diurnal  control  
of cell prol i ferat ion in the  gut. 

PILGRIM, ]~RB and MAUER 5 and more recent ly  B~owN 
and BERRY s suggested tha t  diurnal  r h y t h m  m a y  be due 
to par t ia l  synchroniza t ion  of the  cells in the  D N A  syn- 
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Fig. 1. Daily variation in the number of mitotic figures per 
crypt. Open circles are previously reported results. Shaded area 
represents the dark cycle in the animal rooms. 

Fig. 3. Diurnal flucuation in dpm per crypt, Open circles are pre- 
viously reported results. Shaded area represents the dark cycle in 
the animal rooms. 

Fig, 2. Variation in the number of cells synthesizing DNA (S-eelIs) 
as a function of time of day. Open circles are previously reported 
results. Shaded area represents the dark cycle in the animal rooms. 

the t ic  phase  of the  cell cycle, This cohor t  would t h e n  b e  
expec ted  to peak  in mitosis  af ter  0.5 Ts + TG2 + 0.5 T• 
has  elapsed. Suggest ive  evidence for th is  hypo thes i s  was 
ob ta ined  in our previous  s tudy.  However ,  when  hour ly  
in tervals  are t e s t ed  no difference was no ted  ,be tween 
the  peak  in mitosis  and  the  peak  in D N A  synthesis .  This  
argues aga ins t  the  proposed  m e c h a n i s m  occurr ing in 
t he  gut.  

GELFANT 9 has  d e m o n s t r a t e d  in t he  mouse  epidermis  
2 d i s t inc t  popula t ions  of cells which  are blocked in G 1 

and  G~, and  which  can be t r iggered into S or M respect ively  
by  appropr ia te  st imuli .  This t h eo ry  fits our resul ts ;  bu t  
s tudies  of LESHER 1~ would seem to argue agains t  i ts  
occurrence in t he  in tes t ine  because : 1. The pe rcen t  labeled 
mi tos is  curve reaches  100% in 1-2 h af ter  3 t ITdR injec- 
t ion,  and  2. a f te r  4 in ject ions  of a H T d R  each separa ted  
by  2 h, the  ent i re  prol i fera t ive  c o m p a r t m e n t  is labeled. 

A more  recent  s tudy  of PEDERSON and  GELFANT11 had  
d e m o n s t r a t e d  a popu la t ion  of G 1 and G 2 ceils in the  
in tes t ine  and k idney  which  are non-cycling.  Release of 
the  block could cause a wave  of cells into S and M 
resul t ing in the  s imul taneous  peaks  noted,  however ,  i t  
is ex t r eme ly  doubt fu l  t h a t  t he  smal l  n u m b e r  (4 %) of these  
non-cycl ing  cells could account  for the  large dai ly var ia-  
t ion  noted.  

Zusammen/assung. I m  T a g e s r h y t h m u s  der Prol ifera-  
t ionstXtigkei t  yon  Darmepi the l i en  wurde  in drei  ver-  
schiedenen P a r a m e t e r n  um 02.00 U h r  ein M a x i m u m  ge- 
tunden .  M6gliche Mechan i smen  werden  er6rtert .  
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Sex  and Age  Di f ferences  in H y p e r t h e r m i a  R e s p o n s e  to  Ether  A n e s t h e s i a  in W e a n l i n g  Rats  w i t h  V e n t r o -  
m e d i a l  H y p o t h a l a m i c  L e s i o n s  1 
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