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v incamine  alkaloids l°. We suggest  for the  p re sen t  the  
conven t ion  t h a t  the  carbon  to  which  the  ca rboxyl  group 
is a t t a c h e d  be C-16. 

W h e n  an alkaloid lacks a carboxyl  group the  n u m b e r i n g  
should be the  same as its ca rboxy l  con ta in ing  homologue.  
This  convent ion  is necessary  because in the  line d rawings  
of the  Figure, carbons 16 and 17 become equ iva len t  to C-14 
and C-3 in Type I bases, to  C-19 and  C-18 in Type  II ,  and  
to C-19 and C-18 in Type  I I I  bases,  respect ively .  This  is 
not  regarded as an amb igu i ty  in dec id ing  the  n u m b e r i n g  
since the biogenesis  of the  a lmos t  ub iqu i tous  two ca rbon  
side chain (C-19 and  C-18) is p robab ly  the  same for all 
types  and also in the  specific case of Type  I alkaloids t he  
absolute s t e reochemis t ry  a t  C-15 1°,11 has so far been  
proved  to be invar ian t .  

Rdsumd. Nous  proposons  un  mode  uni forme de num6ro-  
ra t ion  pour  le sque le t te  des alcaloides indol iques com-  
plexes.  II es t  bas6 sur  le fait  que tous  ees compos6s sont  
suscept ib les  d 'St re  coupSs en 6Mments ident iques .  
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Effect of Din i trophenol  on the Pattern of 
Meth ion ine  T r a n s p o r t  A l o n g  the  S m a l l  I n t e s t i n e  

of the Rat  

I t  is well known  t h a t  metabol ic  inh ib i tors  such as 2, 4- 
d in i t ropheno l  reduce t h e  in tes t ina l  t r a n s p o r t  of amino  
acids 1. I t  is also k n o w n  t h a t  in the  case of glucose t rans-  
por t ,  metabol ic  inhib i tors  have  a much  grea te r  effect  on 
those  por t ions  of in tes t ine  which  t r a n s p o r t  the  bes t  2. By  
v i r tue  of th is  effect  f luoride is able to abol ish the  g rada t ion  
along the  ra t  in tes t ine  for glucose abso rp t ion  in v i t r o ' .  
The  purpose  of t he  p re sen t  s t u d y  was to de t e rmine  if a 
s imilar  effect  of a metabo l ic  inh ib i to r  could be shown on  
the  p a t t e r n  along the  in tes t ine  for amino  acid t r anspor t .  

~Iethods. The ever ted  smal l  in tes t ine  f rom 24 h - fas t ed  
male  albino ra ts  (Ho l t zman ;  b o d y  we igh t  281-408 g) was 
d iv ided  in to  e igh t  s e g m en t s  of nea r ly  equal  l eng th  and  
t r a n s p o r t  was  s tudied  using the  in v i t ro  t echn ique  of 
CRANE and  S¥ILSON a. Procedura l  detai ls  m a y  be found in 
a prev ious  p u b l i c a t i o n ' .  Ini t ia l ly ,  b o t h  mucosal  and  
serosal  solut ions (8.0 ml and  1.0 ml  respect ively)  con- 
t a ined  D-glucose a t  5.55 /~moles/ml; the  mucosa l  solut ion 
con ta ined  L-meth ionine  a t  a concen t ra t ion  of 12.0 / ,moles 
per  ml;  no me th ion ine  was p resen t  in t he  ini t ial  serosal  
solution.  In  some e x p e r i m e n t s  10-33~ r 2 ,4 -d in i t ropheno l  
(DNP) was  p re sen t  on b o t h  sides. I n c u b a t i o n  was a t  
37°C for 1 h. Meth ionine  concen t ra t ions  were d e t e r m i n e d  
on samples  of the  serosal  solut ion by  a modi f ica t ion  of the  
RUDRA and  CHOUDHURY revision 4 of the  McCARTHY and  
SULLIVAN m e t h o d  5. 

W h e n  in tes t ina l  segments  were i ncuba ted  in t he  ab-  
sence of a d d e d  meth ion ine ,  smal l  a m o u n t s  of endogenous  
meth ion ine  appea red  in the  serosal  solut ion;  in 16 seg- 
m e n t s  0.45 4- 0.17 #moles  appea red  per  segment .  This  
a m o u n t  was cons idered  to be negligible compa red  to  t he  
a m o u n t s  t r a n s p o r t e d  in the  presence  of mucosal  meth io-  
nine. -When me th ion ine  was  ini t ia l ly  placed on b o t h  sides 
of the  in tes t ine ,  uphi l l  t r a n s p o r t  into t he  serosal  solut ion 
was readi ly observed,  t h e r e b y  reaf f i rming  the  v iabi l i ty  of 
th is  p repara t ion .  

Results and discussion. The resul ts  are shown  in t he  
Figure.  T ranspor t  is expressed  a s / , m o l e s  of L-meth ionine  
which appeared  in t he  serosal  solut ion of each segmen t  
dur ing the  1 h incuba t ion  period.  In  the  absence  of D N P  
m a x i m u m  t r a n s p o r t  was observed  in s egmen t s  5 and  6 
(upper  ileum). This  p a t t e r n  is qui te  s imilar  to  the  p a t t e r n s  

r epor ted  by  LIN and  WILGON for L-tyrosine 6, SPENCER 
and  SAMIY for L - t r y p t o p h a n  and  L-phenyla lanine  7,8, and  
SPENCER and  BRODY for L-proline% This  p a t t e r n  is no t  
a t  all s imilar  to  the  p a t t e r n s  r epor ted  b y  NEIL for L- 
cys t ine ' ° ,  NATHANS et  al. for monoiodo-L- tyros ine  n ,  and  
SCHEDL and  CLIFTON for L-methionine~2. These discrep-  
ancies c a n n o t  a t  p r e sen t  be expla ined.  
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Transport of L-methionine into the serosal solution by 8 levels of rat 
small intestine. Segment 1 is duodenum, segment 8 is ternfinM ileum. 
Each point is mean from 10 animals in experiulents without inhibitor, 
and 6 animals in presence of 10-aM 2,4-dinitrophenol (DNP). 

Standard error of mean is indicated for each point. 
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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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