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I n  the  p resence  of D N P ,  t r a n s p o r t  was  depressed  a t  all  
levels  of i n t e s t ine  and ,  e x c e p t  for t he  pers i s tence  of a v e r y  
s l igh t  decl ine  a long  t h e  i leum, t h e  l ong i t ud i na l  g r a d i e n t  
was  abol ished.  The  e n e r g y - i n d e p e n d e n t  t r ans f e r  t h a t  re- 
m a i n s  a f t e r  D N P  po i son ing  could r e p r e s e n t  e i the r  pass ive  
or  f ac i l i t a t ed  diffusion.  T h e  fac t  t h a t  essen t ia l ly  no  g r a d a -  
t i on  in a c t i v i t y  pers is t s  in  t he  p resence  of D N P  ind ica t e s  
t h a t  t h e  p e a k  a c t i v i t y  in s e g m e n t s  4 -6  obse rved  w i t h o u t  
D N P  is n o t  due  to  some morpho log ica l  or  m e c h a n i c a l  fac- 
to r  or  to  some r egu l a r  b ias  i n h e r e n t  in  t he  p rocedure ,  b u t  
is due  to  a specific d i s t r i b u t i o n  of t he  ac t ive  t r a n s p o r t  
s y s t e m  a long  t h e  in te s t ine .  

T h e  F igu re  i l l u s t r a t e s  t h e  p o i n t  t h a t  in  o rde r  to  m e a s u r e  
t h e  m a x i m u m  effect  of a n  i n h i b i t o r y  a g e n t  on  t r a n s p o r t ,  
in e i t he r  abso lu t e  a m o u n t s  or  pe rcen tages ,  t h e  s i te  a long  
t h e  i n t e s t i n e  capab l e  of m a x i m u m  t r a n s p o r t  s h o u l d  be  
chosen  for s tudy .  Th i s  p o i n t  ha s  been  i l l u s t r a t ed  p rev ious -  
ly for t he  effects  of hypox ia ,  f luoride a n d  bile sa l t s  on  
glucose t r a n s p o r t  ~,:a. 

Zusammen/assung. Der  T r a n s p o r t  des L-Meth ionins  
d u r c h  die R a t t e n d a r m w a n d  w u r d e  in v i t ro  u n t e r s u c h t .  
Die T r a n s p o r t g e s c h w i n d i g k e i t  im Ver laufc  yon  1 h is t  a m  
h 6 c h s t e n  im u n t e r e n  J e j u n u m  u n d  im o b e r e n  I l e u m  (Ab- 
s c h n i t t e  4, 5 u n d  6). D N P - v e r u r s a c h t e  H e m m u n g  ist  in 
d iesen  D a r m a b s c h n i t t e n  a m  s tXrks ten ,  was  da s  Ver-  
s c h w i n d e n  des  M a x i m u m s  bewirk t .  
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S ex  Difference in Liver T r y p t o p h a n  Pyrro lase  
Act iv i ty  of Starved Rats  

L i v e r  t r y p t o p h a n  pyr ro lase  (LTP)  a c t i v i t y  in  female  
r a b b i t s  s u b j e c t e d  to  s t a r v a t i o n  ha s  been  c h a r a c t e r i z e d  b y  
ROSENTHAL e t  al. : as a b i m o d a l  r e sponse  w i t h  p e a k  va lues  
occur r ing  w i t h i n  18-36 h a n d  b e t w e e n  7-11 days  f rom 
c o m m e n c e m e n t  of s t a r v a t i o n ,  CHIANCONE 2, however ,  ob-  
t a i n e d  no  s ign i f i can t  a l t e r a t i o n  of L T P  a c t i v i t y  in  ma le  
r a t s  s u b j e c t e d  to  f a s t ing  for  8-13 days .  I t  seemed pe r t i -  
n e n t  t he r e fo re  to  i n v e s t i g a t e  t h e  inf luence  of sex on  t h e  
L T P  a c t i v i t y  of r a t s  sub j ec t ed  to  s t a r v a t i o n .  

A d u l t  Sp rague -Dawley  ra t s  of b o t h  sexes were m a i n -  
t a i n e d  ad  l i b i t u m  on c o m m e r c i a l  r a t  checkers  before b~ing 
used in t he  s t a r v a t i o n  expe r imen t s .  W a t e r  was ava i l ab l e  
to  t h e  an ima l s  a t  all  t imes .  T he  e s t i m a t i o n  of e n z y m e  ac- 
t i v i t y  was iden t i ca l  to  t h a t  of ROSENTHAL et  al. ~ excep t  
t h a t  en t i r e  l ivers  f rom one to  t h r ee  iden t i ca l ly  t r e a t e d  r a t s  
were pooled to yield a m i n i m u m  of 7 g for homogen iza t i on .  
A l t h o u g h  t h e  d a t a  are p re sen ted  on  a fresh t i ssue  we igh t  
bas is ,  ca lcu la t ions  on  a p r o t e i n  basis  yield essent ia l ly  
c o m p a r a b l e  resul ts .  

I n  male  r a t s  fed ad  l ib i tum,  the  L T P  a c t i v i t y  a v e r a g e d  
1.04 # M  k y n u r e n i n e  fo rmed /g fh  w h i c h  increased  to  1.86 
,uM/g/h a f t e r  8 d a y s '  s t a r v a t i o n ,  b u t  t h i s  d i f ference is of 
d o u b t f u l  s ignif icance (Figure) .  I n  ad  l i b i t u m  fed female  
rats ,  however ,  t h e  L T P  a c t i v i t y  (2.70 l~M/g/h) was a b o u t  
t h r ee  t imes  h i g h e r  t h a n  in a d  l i b i t u m  fed males .  T h e  va lue  
decreased  to  a m i n i m u m  (1.98 ~M/g/h) a f t e r  24 h s t a r v a -  
t ion  before  aga in  inc reas ing  to  5.75 t,i'vI/g/h a f t e r  8 d a y s '  
s t a r v a t i o n .  F o r  ma le  and  female  ra ts ,  b o d y  a n d  l iver  
we igh t  dec reased  in  a r eg u l a r  fash ion  d u r i n g  t h e  s t a r v a -  
t ion  per iod.  

T h e  v a r i a b i l i t y  a n d  t h e  h igh  va lues  of ad  l i b i t u m  fed 
female  r a t s  sugges ted  t h e  poss ib i l i ty  t h a t  a b i m o d a l  re-  
sponse  m a y  occur  v e r y  ear ly  and,  because  r a t s  ea t  regu-  
lar ly b e t w e e n  per iods  of 2-4 h, t h e  ad  l i b i t u m  fed female  
r a t s  m a y  h a v e  been  v o l u n t a r i l y  s t a r v e d  for  a s h o r t  pe r iod  
of t ime.  I n  o rder  to  t e s t  t h i s  hypo thes i s ,  and  to s tab i l ize  
the  an ima l s  in a more  c o n s t a n t  phys io logica l  s ta te ,  re- 
feeding t e c h n i q u e s  were in i t i a t ed .  R a t s  were in i t ia l ly  
s t a rved  for  24 h a n d  t h e n  refed ad  l i b i t u m  for 48 h t h u s  

g w i n g  a s su rance  t h a t  t he  a n i m a l s  were well fed, as shown  
b y  a r a p i d  r ega in ing  of b o d y  we igh t  a f t e r  re feeding  (Table,  
G r o u p  C). T h e  effect  of s h o r t  per iods  of s t a r v a t i o n  (4 a n d  
24 h) o n  t h e  L T P  ac t i v i t y ,  l iver  we igh t  a n d  b o d y  we igh t  
of such  re/ed ra ts ,  is p r e sen t ed  in t he  Table .  

I n  ma le  ra ts ,  t h e  L T P  a c t i v i t y  was  no t  a l t e red  signifi- 
c a n t l y  b y  t h i s  p rocedure ,  b u t  in  female  r a t s  (Group  C) t he  
e n z y m e  a c t i v i t y  decreased  to  1 .06 ,uM/g/h .  I t  m a y  be 
n o t e d  t h a t  t he  L T P  a c t i v i t y  of b o t h  ma le  and  female  r a t s  
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Kynurenine formation, body weight and liver weight of male ( - e - )  
and female (-o-) rats vs. days of starvation. F.ach point represents 
average data obtained for 6 to 9 determinations. The vertical bar 

represents 1 standard error. 
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Liver tryptophan pyrrolase (LTP) activity of male and female rats 

Group Treatment ~ No. Body weight Liver weight LTP Activity ~ 

g g ,uMlg/h ~ S.E.~ 

TotalLTP 
Activity 
[,M ]h 

Female 
A Fed ad lihitum 12 266 9.9 2.70 4- 0.63 26.7 
B Starved 24 h 11 242 7.8 1.98 4- 0.19 15.4 
C B + refed 48 h 6 269 10.5 1.06 -E 0.11 11.1 
D C + restarved 4 h 7 269 8.5 2.26 ± 0.34 19.2 
E C + restarved 24 h 7 253 7.2 1.06 4- 0.18 7.6 

Male 
A Fed ad libitum 7 452 15.9 1.04 :j_ 0.12 16.5 
13 Starved 24 h 7 425 12.0 1.06 -}- 0.12 12.7 
C B + refed 48 h 4 454 11.0 1.24 4- 0.40 13.5 
D C + restarved 4 h 4 453 10.8 1.36 + 0.17 14.7 

See text for experimental details, h Significance. Females: C vs. A, P <2 0.05 :> 0.01; C vs. B, P <: 0.01; C vs. D, P <: 0.01. Males: 
Groups A, B, and D not significantly different from C. ~ S.E. = Standard error. 

(Group C) was  s imilar  following the  s t a rva t ion - re feed ing  
reg imen .  The L T P  ac t iv i ty  in re[ed male ra t s  sub jec ted  to  
4 h s t a r v a t i o n  is unaf fec ted ,  b u t  in s imilar ly  t r ea t ed  fe- 
male  ra ts ,  the  L T P  a c t i v i t y  increased f rom 1.06 to  2.26 
#M/g/h (Group D), a va lue  no t  s igni f icant ly  d i f fe ren t  
f rom t h a t  found  in ad  l ib i tum fed u n t r e a t e d  animals  
(Group A). In  refed female ra t s  s t a rved  for 24 h (Group E), 
the  L T P  ac t iv i ty  again  decreased  to t h e  refed values  of 
Group  C. The to ta l  L T P  ac t iv i ty  for bo th  male  and  female 
animals  ref lect  ti le chang ing  enzyme  ac t iv i ty  comparab le  
to  t h a t  expressed  on a concen t r a t i on  basis. 

The p re sen t  da t a  conf i rm the  r epo r t  of CHIANCONE 2 
t h a t  L T P  ac t iv i ty  of male  r a t s  is n o t  s igni f icant ly  a l te red  
du r ing  s t a rva t ion .  However ,  t h e  enzyme  ac t iv i ty  in fe- 
male  ra t s  is m a r k e d l y  af fec ted  b y  t h e  s t ress  of s t a rva t i on  
in accord w i t h  the  responses  found in female r abb i t s  i. 

Fema le  ra t s  and  r abb i t s  sub jec ted  to  the  s t ress  of fast-  
ing show a b imoda t  response  of L T P  ac t iv i ty  which  var ies  
w i th  the  dura t ion  of s t a rva t ion  and  the  t ime  in terval  for 
each response  is d e p e n d e n t  on  the  species.  A l though  t h e  
s t a rva t i on  response  occurs only  in female animals ,  SCHOR 
and  FRIEDEN 3 ob ta ined  a b imoda l  response  of L T P  ac- 
t i v i t y  in male  and  female ra t s  in jec ted  wi th  al loxan.  The 
induc t ion  of L T P  ac t iv i ty  following pa ren te ra l  in jec t ions  
of L - t r y p t o p h a n  ~,s or cor t isone ~-s also occurs  in b o t h  
male  and  female  animals .  OELKERS ~ has  r ecen t ly  demon-  
s t r a f e d  in 'v i t ro  depress ion  of t r y p t o p h a n  pylTolase b y  
free es t rogens  and  es t rone  sulfate.  I t  is conceivable  t h a t  
s t a r v a t i o n  of female an imals  m a y  a l te r  es t rogenic  ac t iv i ty .  

Our  d a t a  suggest  t h a t  the  difference in L T P  response  
be tween  male and  female animals  dur ing  s t a rva t i on  differs 

f rom o the r  induc ing  sys t ems  for L T P  by  a m e c h a n i s m  
t h a t  is as y e t  ill def ined and  u n k n o w n  1°. 

Zusammen/assung. Die T r y p t o p h a n p y r r o l a s e  (LTP) 
ausgewachsene r  weibl icher  R a t t e n  n i m m t  w~ihrend 4- 
s t i indiger  Hunge rpe r iode  yon  1,06 /.,M K y n u r e n i n  anf  
2,26 #M/g/h zu. Sie er re icht  nach  24 h wieder  Normal -  
werte ,  um d a n n  w~hrend einer  8ti igigen Hungerpe r iode  
auf 5, 75/~Nl/g/h anzuste igen.  Die L T P  m~innlicher R a t t e n  
zeigt  nu r  u n b a d e u t e n d e n  Anst ieg  w/ihrend gleicher Hun-  
gerper ioden.  
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Zur zelluliiren Aminosi iure-Inkorporat ion im 
in- und exkretorischen Pankreas unter experi-  

mentel len Bedingun~en 
In  Anlehnung  an S tud ien  zum RNS-S to f fwechse l  im 

P a n k r e a s l  n a h m e n  wir  an  no rma len  und  v o r b e h a n d e l t e n  
R a t t e n  (Versuchsbedingungen  in der  Tabelle) au torad io-  
graphische U n t e r s u c h u n g e n  der  nuklearen  und  cy to-  

p l a sma t i s chen  E iwe i s s -Syn these  (E~,V-S) w m  Inselzel len 
vor.  Fe r n e r  f t ih r ten  wir  Ak t iv i t~ t smessungen  (Methan-  
durchfluss)  im exkre to r i schen  P a r e n c h y m  durch  (2,0 mCi 
aH- l -Phenyla lan in  ; spezif ische Akt iv i t / i t  39,4 Ci /m?d:  
i .p . ;  T6 tung  jeweils nach  1 h ;  E inze lhe i t en  der  Method ik  
siehe 1). U m  den  exper imen te l l  induz ie r t en  Einf luss  auf 
den  Pool  der  Ireien Aminos~ure  ausgle ichen zu k6nnen,  
w u r d e n  ausse rdem Akt ivi t~ . t smessungen in Vergleichs-  


