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Z e l l a t m u n g s k e t t e  die U r s a c h e  ffir d iesen  ve r zSge r t en  O,-  
U m s a t z  zu suchen  ist. E r  l ieg t  s icher  n i c h t  in  e iner  
G l y k o g e n e n t l e e r u n g  de r  L e b e r ;  d e n n  wie unse re  U n t e r -  
s u c h u n g e n  fiber die 2 4 - h - R h y t h m i k  des Qo 2 de r  R a t t e n -  
leber  gezeigt  h a b e n ,  e r r e i c h t  de r  Qo~ die  h 6 c h s t e n  W e r t e  
w e n n  de r  G l y k o g e n g e h a l t  a m  t i e f s t en  is t  6. 

F r f ihe r  w u r d e  die Messung  de r  t i e fen  D a r m t e m p e r a t u r  
oder  de r  L e b e r t e m p e r a t u r  als i n d i r e k t e  M e t h o d e  zur  Be- 
s t i m m u n g  des o x y d a t i v e n  Stoffwechsels  de r  L e b e r  ver-  
wende t .  D a n a c h  w a r  die S e n k u n g  de r  T e m p e r a t u r  Aus-  
d r u c k  v e r m i n d e r t e n  O~-Umsatzes .  Messungen  de r  T e m -  
p e r a t u r  der  L e b e r  y o n  K a n i n c h e n  e r g a b e n  w&hrend e ine r  
B e o b a c h t u n g s p e r i o d e  y o n  4 h e i n e  T e m p e r a t u r s e n k u n g  
y o n  4°C n a c h  l"0berffihrung de r  T ie re  in  10% O v Die  
T e m p e r a t u r s e n k u n g  se tz t e  sofor t  e in  u n d  e r r e i ch t e  den  
t i e f s t en  W e r t  n a c h  3-4 hL FL0CKIGER u n d  VERZAR 8 
u n t e r s u c h t e n  die  t iefe  D a r m t e m p e r a t u r  y o n  t Z a t t en  im 
U n t e r d r u c k  be i  350 m m  Hg.  Die  T e m p e r a t u r  fiel eben -  
falls n a c h  k u r z e r  Zeit ,  doch  w u r d e n  die A u s g a n g s w e r t e  
i n n e r h a l b  yon  4 T a g e n  wieder  e r re ich t .  

Die  t ie fe  D a r m t e m p e r a t u r  w u r d e  y o n  uns  n i c h t  ge- 
messen.  Bei  e i n e m  Verg le ich  de r  E rgebn i s se  de r  U n t e r -  
s u c h u n g e n  fiber d e n  T e m p e r a t u r a b f a l l  be  i O~-Mangel m i t  
u n s e r e n  E r g e b n i s s e n  w i rd  j e d o e h  klar ,  dass  die Messung  
d e r  t i e fen  K 6 r p e r t e m p e r a t u r  in  de r  N~he  de r  L e b e r  ode r  
in  de r  L e b e r  se lbs t  ke in  s icherer  P a r a m e t e r  zur  E r f a s s u n g  
de r  A d a p t a t i o n  des O2-Umsa tzes  de r  L e b e r  ist. N a c h  
u n s e r e n  U n t e r s u c h u n g e n  w a r  de r  O~-Umsa tz  a m  s t~rk-  
s t en  h e r a b g e s e t z t ,  a ls  n a c h  d e n  U n t e r s u c h u n g e n  y o n  
FLOCKIGER u n d  VERZAR die T e m p e r a t u r  wieder  n o r m M  

war .  H i e r  l iegen d a n a c h  v e r s e h i e d e n e  A d a p t a t i o n s v o r -  
gltnge vor,  die e r s t  d u t c h  die A r t  de r  M e t h o d e n  e r k e n n b a r  
w e r d e n  u n d  s ich v o n e i n a n d e r  t r e n n e n  lassen.  

Summary. T h e  O2-consumpt ion  of l iver  t i s sue  of ma le  
r a t s  of d i f f e ren t  ages  d u r i n g  t h e  f i r s t  10 days  a t  a n  a l t i t u d e  
of 3540 ra  was  s ign i f i can t ly  dec reased  o n  t h e  5 th  a n d  7 th  
day .  T h e  d e v i a t i o n  f rom t h e  con t ro l s  a t  g r o u n d  level  
was  -- 19% in 40-day-o ld  a n d  -- 30% in  l l - m o n t h - o l d  
ma le  ra ts .  
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Tagesperiodik des O~-Umsatzes der 
R a t t e n l e b e r  

E s  k a n n  v o r a u s g e s e t z t  werden ,  dass  Mte phys io togi -  
s e h e n  F u n k t i o n e n  im O r g a n i s m u s  eine Tagespe r iod ik  auf-  
weisen  x. Die  F u n k t i o n e n  h a b e n  d a n a c h  in ca. 24 h P h a s e n  
m i t  h o h e r  u n d  n iedr ige r  Aktivit~Lt. Die  U n t e r s u c h u n g e n  
der  T a g e s p e r i o d i k  e iner  phys io log i schen  F u n k t i o n  er- 
mSg l i ch t  es, ffir das  E x p e r i m e n t  die Zei t  zu w~hlen ,  zu de r  
sic die fi ir  die F r a g e s t e l l u n g  gewf insch te  Ak t iv i tA t  zeigt.  
Z u m  Z e i t p u n k t  u n s e r e r  U n t e r s u c h u n g e n  f iber  den  Sauer -  
s t o f f u m s a t z  de r  L e b e r  w i th r end  de r  H 6 h e n a k k l i m a t i s a -  
t i o n  2 wa r  f iber  die Tagespe r iod ik  der  A t m u n g  des  Leber -  
gewebes  in vitro n i c h t s  b e k a n n t  3. W i r  h a b e n  die Tages-  
pe r iod ik  bei  j u n g e n  R a t t e n  i m  Al te r  y o n  40 -50  T a g e n  
u n t e r s u c h t .  Von  a l len  L e b e n s p h a s e n  d e r  !Ratte i s t  de r  
S a u e r s t o f f u m s a t z  in  d ieser  Al t e r spe r iode  a m  h S c h s t e n  u n d  
d e s h a l b  s ind t agespe r iod i sche  S c h w a n k u n g e n  a m  deu t -  
l i chs ten  ausgepr~g t  *. 

Material und Methoden. V e r w e n d e t  w u r d e n  mAnnl iche  
Sp rague -Dawley  1Ratten uns e r e r  Z u c h t ,  A l t e r  40-50  Tage,  
frei  y o n  m u r i n e r  P n e u m o n i e .  Die  T ie re  w u r d e n  in ge- 
r~Lumigen K~figen au f  H o b e l s p ~ n e n  g e h a l t e n ;  sie er-  
h i e l t e n  W a s s e r  u n d  S t a n d a r d f u t t e r  (A l t romin  R) ad 
Hbitum; R a u m t e m p e r a t u r  22°C, R,F .  4 0 - 6 0 % ,  K u n s t t a g  
y o n  07.00-19.00 h. T S t e n  der  T ie re  im & t h e r r a u s c h  d u t c h  
A u s b l u t e n  f iber  die ]3auchaor ta .  S c h n e i d e n  de r  Lebe r  
f iber  E i s  n a c h  DEUTSCH s, S c h n i t t d i c k e  ca. 0,5 ram,  Be-  
s t i m m u n g  des  Qo 2 n a c h  SVarburg:  40--60 m g  F e u c h t -  
gewebe  pro  Gef&ss, K r e b s - I ~ i n g e r - P h o s p h a t l 6 s u n g  (CaC12 
- - -0 ,61%) als Medium,  p H  7,3, G a s p h a s e  100% O v 

W a s s e r b a d t e m p e r a t u r  37,5°C. B e r e c h n u n g  des Qo ,  als 
m m  3 0 J m g  L e b e r  T r o c k e n g e w i c h t / h .  

Ergebnis. Die  E r g e b n i s s e  der  M e s s u n g e n  s ind in de r  
F i g u r  e inge t ragen .  Die  Qo~-VVerte l agen  m o r g e n s  u m  
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Tageszeitliche ~nderung des Os-Umsatzes yon Sebergewebe (Qo2) 
in vitro (Mittelwerte mit Standardfehler), MEZ = Mitteleurop~tisehe 
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07.30 a m  tiefsten,  bei  l angsamem Anst ieg er re ichten  sic 
gegen 17.00 den h6chs ten  Wart ,  u m  yon dann  ab wieder  
zu fallen. Der  Mi t t e lwer t  war  abends 33% hSher  als 
morgens  (P  < 0,001). 

Die Tagesper iodik  des Gesamt-O~-Verbrauchs  haben  
FUHRMAN, ~¢ICLIN u n d  TURNER 6 bei Miiusen untersucht .  
De r  O , - U m s a t z  war  morgens  hSher  als abends.  Es  ergab 
sich eine pos i t ive  Kor re la t ion  m i t  der  tokomotor i schen  
Akt iv i t / i t ,  so dass sich die O2-Umsatzs te igerung t iber die 
Muskelaktivit~Lt erklAren Iiess. Dic  R a t t e  schlMt w~hrend 
der  Zei t  des min ima len  O2-Umsatzes  der  Lebe r  und  wird 
erst  a k t i v  nach  t3berschrei ten des M a x i m u m s  am Nach-  
m i t t a g  (Figur).  Gegen 18.00 beg inn t  s i e z u  laufen a n d  zu 
fressenL Das M a x i m u m  des O~-Umsatzes'  der  Lebe r  fiillt 
also z u s a m m e n  m i t  dem Beginn der  n~cht l ichen Akt iv i -  
t i i tsphase,  wenn  der  Leberg lykogengeha l t  a m  t iefs ten 
is t l , , .  

Summary. There  is a 24 h per iod ic i ty  of the  ra t  l iver  
t issue respi ra t ion  (Qo2) wi th  m a x i m a l  va lues  a t  abou t  
07.30 h and  min ima l  va lues  a t  abou t  17.00'h. 
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Pituitary-Adrenal Stimulation Induced by Lethal 
Doses of l-Aminocyclopentanecarboxylic Acid 

L e t h a l  doses of 1 -aminocyc lopentanecarboxyl ic  acid  
(NSC-1026) are  known  to  cause var ious  pa tho log ica l  
changes in in t ac t  ra ts  i, 3. The  adrenal  glands become v e r y  
da rk  and hemorrhagic ,  the  t h y m u s  gland a t rophies ,  and  
ulcerous areas appea r  in the  s tomach.  The  condi t ions  are  
no t  p resen t  in NSC-1026 t rea ted  adrenMectomized  rats.  
These  gross symptoms ,  per se, are ind ica t ive  of adrena l  
h y p e rac t i v i t y  ".4. This  is fur ther  p roven  b y  the  fac t  t h a t  
t h e y  are no t  present  in adrena lec tomized  animals .  

Hy pophysec tomized  and reserpine t r ea ted  animals  
were employed  to de termine  the  na tu re  of the  1026 act ion 
on the  p i tu i t a ry -adrena l  system. 

A to t a l  of 15 male  ~Vistar ra ts  (150-175 g) were used. 
Seven  rats  were g iven  1500 mg/kg  NSC-1026 in t raper i -  
toneMly, four  received 400 mg/kg,  and four  were controls.  
All received dai ly  subcutaneous  inject ions of i mg /kg  
reserpine. Male hypophysec tomized  ra ts  ( approx imate ly  
200 g) were ob ta ined  f rom Simonsen Labora tor ies ,  Gi l roy 
(California). F ive  ra ts  were g iven  1500 m g / k g  NSC-1026 
in t raper i toneal ly ,  f ive received 400 mg /kg  NSC-1026, and 
three  r emained  as un t r ea t ed  controls.  All were g iven  food 
and  wate r  ad libitum. 

On the  th i rd  d a y  following t r e a t m e n t  wi th  1500 m g / k g  
NSC-1026 and reserpine,  two  rats,  which were  near  dea th ,  
were  ki l led and  autopsied.  These showed typ ica l  s tomach  
ulcers, enlarged adrenals ,  and diarrhea.  However ,  t he  
t h y m u s  glands were no rma i  in size and color. A control  
rat ,  also sacrificed a t  this  t ime,  possessed normal  appear -  
ing  organs.  The  remain ing  controls  and t r ea ted  ra t s  were  
autops ied  on  the  four th  d a y  af te r  t r ea tmen t .  The  above  
results  were  confi rmed.  Ra t s  receiving 400 m g / k g  NSC-  
1026 were sacrificed in a mor ibund  condi t ion  on the  
seven th  and e igh th  d a y  af ter  inject ion,  These  also sub- 
s t an t i a t ed  the  above findings. 

Hypophysec tomized  rats  receiving 1500 mg /kg  NSC-  
1026 died on the th i rd  and four th  days  af ter  inject ion.  
Au topsy  disclosed normal  appear ing  intes t ines  and 
t h y m u s  bu t  small  adrenals.  Those in jec ted  wi th  400 mg /kg  
1026 died seven and eight  days fol lowing in jec t ion  and 
appeared  similar  to those t r ea ted  wi th  the  h igher  dose. 

Sacrificed cont ro l  rats  were ident ica l  to the  t r ea ted  rats.  
The  gross pathologica l  changes induced by  le tha l  doses 

of NSC-1026 were t h o u g h t  to  be  t he  resul t  of a stress 
response.  E x p e r i m e n t a l  ev idence  ob ta ined  b y  t r e a t m e n t  
w i t h  reserpine,  which  is r epor t ed  to  p r e v e n t  adrena l  
h y p e r t r o p h y  by  b locking  the  release of A C T H  induced  by  
stressful  s t imul i  5, seemed inconclusive.  The  t h y m u s  
glands  r ema ined  normal  in appearance,  b u t  ulcers and 
ad rena l  en l a rgemen t  were present .  However ,  i t  is known  
t h a t  pharmaco log ica l  blockage is of ten  re la t ive  to  the  
degree of t he  s t r eng th  of the  s t imula t ing  agent .  H y p o -  
physec tomized  animals  p rov ided  the  logical check on the  
presence of NSC-1026- induced stress and the  ac t iva t ion  
of the  p i tu i t a ry -ad rena l  axis, and such ac t iva t ion  was 
evident .  H y p o p h y s e c t o m i z e d  ra ts  showed none of the 
pa thologica l  s y m p t o m s  of 1026 t rea ted  in tac t  rats.  

Zusammen/assung. Hypophysen lose  R a t t e n  zeigten 
nach  In j ek t ion  yon  1-Aminocyclopentancarboxyls / iure  
(NSC-1026) keine pathologischen S y m p t o m e ,  wie normale  
mi t  dieser Substanz  behande l te  Tiere. Vergle ichsversuche 
mi t  Rese rp in -vorbehande l t en  Ra t t en ,  nachbehande l t  mi t  
NSC-1026, e rb rach ten  keine befr iedigenden Resul ta te .  
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