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animals .  This  poss ib ly  r ep resen t s  a r e t a r d a t i o n  of bio- 
chemica l  b r a i n  d e v e l o p m e n t  of t h e  under fed  an imals .  I t  is 
i n t e re s t ing  t h a t  s ign i f ican t  differences in  5 - H T P D  a c t i v i t y  
a p p r e a r e d  on ly  on day  21. A t  th i s  age t he  5 - H T P D  
ac t i v i t y  in t h e  m a l n o u r i s h e d  b r a i n  is e q u i v a l e n t  to  the  
a c t i v i t y  p re sen t  in  t he  cont ro ls  in t he  2nd week, r epresen t -  
ing also an  i m m a t u r e  b iochemica l  feature .  Lolzou~~ n 
r epo r t ed  t h a t  5 -HT c o n t e n t  of neu r one  bodies  a n d  
t e r m i n a l s  in t he  b r a i n  of t he  r a t  a t t a i n e d  adu l t  va lues  b y  
t he  3rd week. I t  is possible  t h a t  in  th i s  per iod  t he  m e t a -  
bolic changes  induced  b y  ear ly  m a l n u t r i t i o n  are more  
s t r ik ing.  SHOE~aAKXR et  al.~=, s t u d y i n g  t he  offspr ing of 
r a t s  fed a low p ro t e in  d ie t  du r ing  p regnancy ,  found  a low 
c o n t e n t  of no rep ineph r i ne  and  d o p a m i n e  in t he  b r a i n  on  
t he  24 th  p o s t n a t a l  day.  Our  resul ts  on 5 - H T P D  a c t i v i t y  
also sugges t  a mod i f i ca t ion  of t he  b r a i n  biogenic  amines  
m e t a b o l i s m  in t he  3rd week  of p o s t n a t a l  life in ear ly  
m a l n o u r i s h e d  rats .  EAYRS et  al. ~a, f ound  i m p o v e r i s h m e n t  
of t he  neurop i l  n e t w o r k  wh ich  n o r m a l l y  m a t u r e s  f rom 
day  20th  to  day  25th, in  t he  b r a i n  of ea r ly  m a l n o u r i s h e d  
rats .  The  possible  me tabo l i c  changes  in th i s  pe r iod  could 
reflect  a l t e r a t ions  of synap t i c  m a t u r a t i o n  and  func t ion .  

The  c o n c e n t r a t i o n  of t he  b r a i n  5 -HT was no t  signifi- 
can t ly  d i f ferent  be twee n  the  2 e x p e r i m e n t a l  groups  a t  t he  
var ious  ages s tudied,  a l t h o u g h  a t e n d e n c y  to  lower va lues  
in  t he  m a l n o u r i s h e d  group  on  d a y  21 was no t iced  (Table  
II) .  I t  is possible  t h a t  n o r m a l  concen t r a t i ons  of t he  b r a i n  
5 -HT could be  suppl ied  even  b y  a lower a c t i v i t y  of 
5 -HTPD,  a l t h o u g h  low u t i l i za t ion  or a modi f i ca t ion  in t he  
c a t a b o l i s m  of t he  a m i n e  should  be  also considered.  On 
the  o the r  h a n d ,  cons ider ing  t he  b r a i n  as a whole,  real  

dif ferences  in 5-HT levels in  t he  m a l n o u r i s h e d  could be  
masked .  I n  more  discre te  and  specific regions  o f t h e b r a i n ,  
in  wh ich  s e ro ton in  concen t r a t i ons  are n o r m a l l y  different ,  
more  s t r ik ing  changes  in i ts  m e t a b o l i s m  m i g h t  be found  
in t he  deve lopp ing  m a l n o u r i s h e d  rat .  F u r t h e r  s tudies  
conce rn ing  5 - H T P D  ac t iv i ty ,  5-HT, and  n o r a d r e n a l i n e  
levels in d i f fe ren t  b r a i n  regions  in n o r m a l  and  ear ly  
unde r fed  ra t s  are p lanned .  

Rdsumd. Dans  le ce rveau  de r a t s  sou f f r an t  de m a l n u t r i -  
t i on  depuis  la naissance,  on a dg te rmin6  l ' ac t iv i t6  de 
l ' e n z y m e  5 - h y d r o x y t r y p t o p h a n e - d 6 s c a r b o x y l a s e  p e n d a n t  
le p r emie r  mois  du  d6ve loppemen t .  U n e  diff4rence signi- 
f ica t ive  a 6t6 observ4e le 21 eme jour  p a r  r a p p o r t  aux  con- 
tr61es. E n  m~me temps ,  la c o n c e n t r a t i o n  endog~ne de 5- 
H T  ne p r6sen ta  q u ' u n e  t e n d e n c e  ~ d iminuer .  
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Gramicidin S Analogs Containing N-Methylleucine in Place of Leucine 

For  t he  con fo rma t i on  of g r amic id in  S (GS), several  
models  h a v e  been  proposed.  A possible  nlodel,  wh ich  was 
f i rs t  suggested  b y  HODGKIN a n d  OUGHTON 1, is t h e  in t r a -  
molecula r  an t ipa ra l l e l  fi-form w i t h  4 h y d r o g e n  b o n d i n g s  
be tween  t he  va ly l  and  t he  leucyl  res idues  ~-*. I n  order  to  
i nves t i ga t e  to  w h a t  e x t e n t  these  h y d r o g e n  b o n d i n g s  will  
s tabi l ize  t h e  conformat ion ,  we syn thes ized  2 ana logs  of 
GS, l ack ing  1 or 2 of t he  4 i n t r a m o l e c u l a r  h y d r o g e n  
bondings .  

Material and method 5. Boc-Orn(Z) -OH was coupled 
w i t h  H-MeLeu-OMe b y  t he  use of t he  wate r - so lub le  
ca rbod i imide  6 to yie ld  Boc-Orn(Z)-MeLeu-OMe (I) in 
50% yield. Saponi f i ca t ion  of I gave  the  co r respond ing  

Antibacterial activity of the compounds (minimum inhibitory con- 
centration, p.g/ml) 

acid (II) as f ine crystals .  Boc-Orn(Z) -MeLeu-D-Phe-Pro-  
O E t  ( I I I )  was o b t a i n e d  f rom I I  and  H - D - P h e - P r o - O E t  in 
a near ly  q u a n t i t a t i v e  yield us ing  c t icyclohexylcarbodi i ln ide  
in the  presence  of 1 -hydroxybenzo t r i azo le  7. Af te r  r emov-  
al of t he  Boc group  of I I I ,  t h e  resu l t ing  t e t r a p e p t i d e  
es ter  was  coupled  w i t h  Boc -Va l -ONSu  to yield Boc-Val-  
Orn (Z) -MeLeu-D-Phe -P ro -OEt  (IV), in 80% yield,  wh ich  
was conve r t ed  to  t he  co r re spond ing  acid (V) b y  saponif ica-  
t i on  a n d  s u b s e q u e n t l y  to  H-Val -Orn(Z) -MeLeu-D-Phe-  
P r o - O H  (VI) b y  t he  ac t ion  of h y d r o g e n  chlor ide  in e t h y l  
ace ta te .  Condensa t ion  of t he  azide der ived  f rom Boc-Val-  
O r n ( Z ) - L e u - D - P h e - P r o - N H N H e  s w i t h  V I  gave  Boc-Val-  
Orn (Z) -Leu-D-Phe -Pro -Va l -Orn (Z) -MeLeu-D-Phe -Pro -OH 
(VII)  in 53% yield.  V I I  was  t h e n  t r a n s f o r m e d  to t he  
Boc -decapep t ide  N - h y d r o x y s u c c i n i m i d e  es ter  (VII I )  b y  
t he  r eac t ion  of N - h y d r o x y s u c c i n i m i d e  and  the  wate r -  
soluble carbodi imide .  Af te r  r e m o v a l  of t h e  Boc group  of 
V I I I  w i t h  t r i f luoroace t ic  acid, t he  decapep t ide  es ter  

Strain Gramicidin S [MeLeu a] - [Di-MeLeu a, a,]_ 
Gramieidin S Gramieidin S 
(x) (xv)  

Staphylococcus 6.25 6.25 6.25 
auyeus  
Bacillus 3.12 3.12 3.12 
subtilis 
Escherichia 100 50 50 
coli 
Shigella 100 100 100 
/lexneri 
Candida 50 50 25 
albicans 
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t r i f l uo roace t a t e  o b t a i n e d  was cyclized in pyr id ine .  
Pu r i f i ca t i on  t h r o u g h  ion exchange  co lumns  fol lowed b y  
f r a c t i o n a t i o n  on  sil ica get gave  cyclo (-VM-Orn(Z)-Leu-D- 
Phe -Pro -Va l -Orn(Z) -MeLeu-D-Phe-Pro - )  ( IX) in 50% 
yield,  m p  212-214 ~ t t y d r o g e n o l y s i s  of I X  af forded 
[MeLeua]-GS-2HC1.2H~O (X), m p  237-239 ~ [~]-~-272 ~ 
(E tOH) .  

Boc -Va l -Orn (Z) -MeLeu-D-Phe -P ro -NHNH~ (XI) was 
p r epa red  q u a n t i t a t i v e l y  b y  t r e a t m e n t  of I V  w i t h  h y d r a -  
zine hyd ra t e .  Condens a t i on  of t he  azide der ived  f rom X I  
w i t h  V I  gave  Boc-Val -Orn(Z) -MeLeu-D-Phe-Pro-Val -  
Orn(Z)-MeLeu-I)-Phe-Pro-OH (XII), in 30% yield, w h i c h  
was c o n v e r t e d  to an  a m o r p h o u s  Boc-decapep t ide  N- 
h y d r o x y s u c c i n i m i d e  es ter  (XI I I ) .  Af te r  r e m o v a l  of t h e  Boc 
group  of x n I ,  t h e  r e su l t ing  decapep t ide  es ter  was 
t r e a t e d  in py r id ine  to yield cyclo(-Val-Orn(Z)-MeLeu-D- 
Phe-Pro -Va l -Orn(Z) -MeLen-D-Phe-Pro - )  (XIV)  in 67.5% 
yield,  m p  105-115 ~ T he  h y d r o g e n a t i o n  of X I V  yie lded 
[Di-MeLeu~4Q-GS �9 2HC1.3H~O (XV), m p  233-235 ~ [~]~s- 
236 ~ (E tOH) .  

Results and discussion. I n  the  a n t i b a c t e r i a l  ac t iv i t i e s  
aga ins t  microorganisms ,  b o t h  of t he  ana logs  (X a n d  XV) 
were a l m o s t  iden t i ca l  w i t h  GS in p o t e n c y  (Table).  Th i s  
i nd ica t ed  t h a t  t he  h y d r o g e n s  on the  N H  of t h e  leucine 
residues are no t  necessa ry  for  e x h i b i t i n g  t h e  biological  
ac t iv i ty .  
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ORD of [MeLeu3]-gramicidin S (X), [Di-MeLeu ~, ~']-gramicidin S (XV), 
and gramicidin S (GS). Solvent a) ethanol and b) 8M urea. 

I n  O R D  studies,  t he  curves  of X and  X V  d e t e r m i n e d  in 
e t h a n o l  are shown  in F igure  a a long w i t h  t h a t  of GS. 
The  shapes  of t he  3 0 R D  curves  are  v e r y  s imi la r  to  each  
o ther .  I n  8 ]V[ aqueous  urea,  t h e  pos i t ions  of the  t r oughs  
of t he  2 ana logs  (X and  XV)  r ema ined  unchanged ,  as 
well  as GS (Figure b). I n  b o t h  solvents ,  t he  d ispers ions  
of t he  3 molecules  are d i f fe ren t  in  t h e i r  m i n i m u m  ro ta t ions ,  
a n d  on ly  s l igh t ly  in  t he  pos i t ions  of t roughs ,  b u t  the  
shape  of curves  are v e r y  s imi la r  even  in 8 M urea,  sug- 
ges t ing  t h a t  all  these  3 molecules h a v e  v e r y  s imi la r  a n d  
s t ab l e  confo rma t ions .  These  resul ts  i nd i ca t e  t h a t  t he  2 of 
t h e  4 h y d r o g e n  bond ings  in t h e  /%type s t r u c t u r e  of GS 
proposed  b y  severa l  au tho r s  would  no t  be  necessa ry  for 
s t ab i l i z ing  t h e  confo rma t ion .  F u r t h e r m o r e ,  a n o t h e r  
model ,  in  wh ich  N H  of t he  leucine res idues  does no t  
p a r t i c i p a t e  in  i n t r a m o l e c u l a r  h y d r o g e n  bondings ,  should  
be  p u t  forward.  I n  th i s  respect ,  as is m e n t i o n e d  b y  
BALASUBRAMANIAN 9 t h e  mixed  ~ ,~-s t ruc ture  of HODGKIN 
a n d  OIJGHTON 1 and  t he  SCHERAGA'S 1~ mode l  m a y  no t  be 
d is regarded.  F u r t h e r  s tud ies  on t h i s  are in p rog re s sn .  

Zusammen/assung. N a c h  M e t h o d e n  der  konven t ione l -  
len P e p t i d s y n t h e s e  w u r d e n  zwei G r a m i c i d i n  S Ana logs  
syn the t i s i e r t ,  in  denen  Leuc in  d u t c h  N-Methy l l euc in  
e r se tz t  ist. B e i m  a n t i b a k t e r i e l l e n  Tes t  s ind  diese be iden  
Ana logs  p r a k t i s c h  gleich w i r k s a m  wie Gramic id in  S und  
s u c h  die K o n f o r m a t i o n  dieser  zwei Ana logs  ist  de r jen igen  
yon  G r a m i d i c i n  S Xhnlich. 
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R 6 v e r s i b i l i t 6  de la r 6 p o n s e  du  p o t e n t i e l  de m e m b r a n e  c h e z  Nitella flexilis 
L. ~ des  v a r i a t i o n s  de p H  

Les propri@t@s phys io log iques  des cellules je tmes  de 
Cha rophyceae  v a r i e n t  avec  la saison, m6me lorsque cos 
cellules son t  cultiv@es au l abo ra to i r e  en  cond i t ions  
normal i s6es  1-~. Nous  avons  observ@ pour  un  lo t  de cellules 
de Nitella un  c o m p o r t e m e n t  @lectrophysiologique diff@rent 
de celui no t6  les mois  pr6c@dents. II s ' ag i t  de la  r @ o n s e  du  
po t en t i e l  de m e m b r a n e  & u n  c h a n g e m e n t  ,aller-retour>> 
du  p H  de la so tn t ion  ext6r ieure .  Jusqu '& pr@sent ce t t e  
r@ponse n'@tait pa s  r@versible du  moths  p e n d a n t  les deux  
premi6res  heures  qui  s u i v a i e n t  le r 6 t a b l i s s e m e n t  de la 
so lu t ion  ex t6r ieure  in i t ia le  4. A p a r t i r  de f in avri l ,  le 
po ten t i e l  de m e m b r a n e  a r@p0ndu d ' u n e  mani@re plus  ou 
moins  r@versible s u i v a n t  le p H  test@. Ce c o m p o r t e m e n t  

nous  a sembl@ assez r6v61ateur  des m6can ismes  de 
s61ectivit@ de la m e m b r a n e  de Nitella aux  ions. 

Matdriel et mdthodes. Les essais on t  port@ sur les 
cellules i n t e rnoda l e s  de l ' a lgue  d ' e a u  douce Nitella 
/lexilis L. cul t iv6es  au  l abo ra to i r e  depuis  10 mois  (milieu I I  
de FORS~ERG 5, photop@riode 18 h). Les cellules utilisfies 
son t  p r6 t ra i t6es  p e n d a n t  15 h d a n s  ane  so lu t ion  de 
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