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a t t a ched  to  it 2. In  obesi ty,  th is  fat  of ten  comple te ly  re- 
places large areas of the  p a r e n c h y m a  cells of t he  pancreas .  

In  the  p resen t  s tudy,  the  to ta l  l ipids of the  pancreas  
show a s teep rise wi th  age. Such a rise in t he  to ta l  l ipid in 
re la t ion to  age was observed  in guinea-pigs  by  o the r  wor- 
kers~, 6, th is  rise be ing due  to t r ig lycer ide .  The resul ts  of 
the  p resen t  s t u d y  wi th  ra t  pancreas  cor robora te  the i r  
f indings.  

The phospho l ip id  con t en t  of t he  pancreas  is h ighes t  in 
ve ry  young  rats .  I t  decreases  w i th  age and is inverse ly  
p ropor t iona l  to  the  level of to ta l  l ipids.  The func t ions  of 
phosphol ip ids  in pancrea t i c  t i ssue  are no t  clearly under-  
stood. A p a r t  f rom a s t ruc tu ra l  func t ion  as a cons t i t uen t  of 
cell m e m b r a n e  and mi tochondr ia ,  phosphol ip ids  are be- 
l ieved to have  a role in p ro te in  secret ion.  I-IoKIN and HO- 
KIN 7, 8 have  shown t h a t  when  pro te in  secret ion is s t imula t -  
ed in pancrea t i c  slices, isotopic precursors  are increas ingly  
incorpora ted  in to  phosphol ip ids .  Dur ing  secretion,  the  ra te  
of label l ing of R N A  and phosphol ip ids  in pancreas  is in- 
creased w i thou t  af fect ing the  to ta l  l ipid con ten t  ~. 
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Fig. 5. The phospholipid content in the pancreas. 

B o t h  free and  to t a l  cholesterol  of pancreas  decrease wi th  
age, as observed  in the  p resen t  s tudy.  Es t e r  cholesterol ,  
a l though  i t  rises dur ing  growth,  d iminishes  to  50% of its 
original  level in old rats.  The d iminu t ion  of to ta l  choleste-  
rol of pancreas  due to  age paral lels  t h a t  of phosphol ip id .  
F u r t h e r  work alone can expla in  how a d iminu t ion  of b o t h  
cholesterol  and phopho l ip id  can occur along wi th  increased 
accumula t ion  of fat  w i th  age. 

In  the  liver, t he  phopho l ip id  is increased while the  cho- 
lesterol  es ter  is d imin i shed  due to age. This  is in ag reemen t  
wi th  t he  f indings  of WILLIAMS et aI. 1~ who made  a s imilar  
obse rva t ion  wi th  growing rats.  However ,  these  workers  
have  no t  made  the  s t u d y  in older ra t s  and  the  resul ts  pre- 
sen ted  here m a y  therefore  be useful for fu r the r  probe.  

Rdsumd. Le cholest6rol et  les phosphol ip ides  du pan-  
cr6as des ra t s  d iminuen t  ~ mesure  que l'&ge avance,  t and is -  
que le con tenu  to ta l  de l ipides au g men t e  sens ib lement .  
Dans  le foie, les phospho l ip ides  a u g m e n t e n t  avec l'&ge, 
mais  le con tenu  to ta l  de l ipide e t  de cholest6rol n 'aug-  
m e n t e n t  pas d6s que les souris a t t e ignen t  l'&ge de 5 ~ 6 
roofs. 
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Retarded Enzymatic Degradation of Heterologous Eledoisin Sequences 

To p ro t ec t  biologicMly ac t ive  pep t ides  aga ins t  physio-  
logical enzymat i c  degrada t ion ,  it  is sui table  to  subs t i t u t e  
amino  acid residues by  non-p ro te in  cons t i tuents ,  special ly 
in N- t e rmina l  posi t ion.  For  example  in the  case of ACTH, 
a / / - a m i n o  acid, or a D-amino acid has been used to  get  an 
enhanced  ac t iv i ty  t, 2. 

Recen t l y  we were engaged in syn thes i s  and  biological 
t e s t ing  of hydraz ino  acids ( H ~ N - N H - C H R - C O O H )  8,4. 
They  m a y  be in t e rp re t ed  as ' N H - a m i n o  acids ' .  The i r  
i n t roduc t ion  in pep t ides  will give ' hydraz ino  pept ides ' .  
As compared  wi th  pept ides ,  t h e y  conta in  an addi t iona l  
n i t rogen  in t he  pep t ide  backbone.  

R e p l a c e m e n t  of the  a-carbon in amino  acid res idues  by  
n i t rogen  leads to a-azapept ides ,  t he  second t y p e  of hetero-  
pep t ides  used in these  inves t iga t ions .  

. . . .  CO-NH-CHR-CO NtI  .. . .  peptide 

... .  CO-NH-NH CIIR-CO-NH ....  hydrazino peptide 

--- CO-NII -NR CO NH ....  cr 

Synthes is  of hydraz ino  or aza analogues of 5-asparagine- 
eledoisin peptides6,6 men t ioned  here  and  the i r  biological 

ac t iv i ty  in isolated organs and  on blood pressure  in fowl, 
guinea-pig,  and ra t  were publ i shed  earl ierL 

Eledoisin : 

pGlu P ro -Ser -Lys -Asp-Ala -Phe- I l e -Gly -Leu-Met -NHl  
1 2 3 4 5 6 7 8 9 10 11 

(positions of the heteroconstituents are underlined). 
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I n  t h i s  p a p e r  we wish  to r e p o r t  on  t h e  suscep t ib i l i ty  of 
eledoisin he te rosequences  t ow ar ds  hydro lys i s  b y  o rgan  
h o m o g e n a t e s  and  aminopep t idases .  

Materials and methods. T he  o rgan  h o m o g e n a t e s  were 
p r e p a r e d  b y  a m e t h o d  pub l i shed  b y  NOBILI 8. A m i n o -  
pep t idase  M (AP-M) was p u r c h a s e d  f rom R 6 h m  and  H a a s  
Co., D a r m s t a d t .  P u r e  leucine a m i n o p e p t i d a s e  (LAP) f rom 
bov ine  eye lenses was k i n d l y  suppl ied  to  us  b y  Prof.  
HANSON, Hal le  (GDR).  P e p t i d e  s u b s t r a t e s  were i n c u b a t e d  
w i t h  o rgan  h o m o g e n a t e s  a t  37~ T he  r a t e  of c leavage  
was e s t i m a t e d  b y  m e a s u r i n g - t h e  c o n t r a c t i o n  of res idua l  
pep t ide  in i so la ted  gu inea-p ig  i l eum af te r  d i lu t ion  to  t he  
su i t ab le  c o n c e n t r a t i o n  range  of t he  o rgan  b a t h .  I n c u b a -  
t i on  sample  con ta ins  0.3 m l  pep t ide  solut ion,  2.55 m l  
p h o s p h a t e  buffer ,  p H  7.4, and  0.15 ml  h o m o g e n a t e  f rom 
40 rag mois t  organ.  The  pep t ide  c o n c e n t r a t i o n  was 2.4 X 
10 -7 M.  

I n  t he  e x p e r i m e n t s  w i t h  a m i n o p e p t i d a s e s  (for resu l t s  
see Table)  350 m U  AP-M or 1.5 m g  L A P  were u s e d p e r  
~mol  pep t ide  for e n z y m a t i c  hydro lys i s  of e ledois in  he te ro-  
sequences.  Condi t ions  were :  20 h, 37~ p H  8.9 for L A P  
and  7.7 for AP-M. I n c u b a t i o n  was fol lowed b y  d e t e r m i n a -  
t i o n  of t he  a m i n o  acid released,  us ing  a n  a u t o m a t i c  
amino  acid ana lyser .  

Hydrolysis of heteropeptides by aminopeptidases 

Peptide % Recovery for 

Lys Ala Ile 

Lys-Asn-Ala-Phe-Ile-Gly-Leu-Met-NH 2 76 70 73 LAP 

Lys-Azasn-Ala . . . . . . . . . .  I 78 1 1 LAP 

Lys-N-Gly-AIa . . . . . . . . . .  I 7 2 5 AP-M 
r 

Ac 

Ala-NHPhe-Ile . . . . . . . . .  I -- 73 3 AP-M 

Ala-N-Phe-Ile . . . . . . . . . .  I -- 2 2 AP-M 
I 

Ae 

Azasn = -NH-N(CH~-CONH,)CO-, N--Gly = Ne-acetyl hydra- 
I 

Ae 
zinoaeetyl (-NH-Ne-CH2 CO), NHPhe = c~-hydrazino-fi-phenyl- 
propionie acid. I 

Ae 

Results and discussion. The  fol lowing gu inea-p ig  o rgans  
were used:  l iver,  k idney ,  i leum, ske le ta l  muscle,  lungs,  
spleen, u terus ,  tube ,  s emina l  vesicle. W h i l e  comple te  
i n a c t i v a t i o n  of 5-Asn-eledoisin-4-11 and  ana logues  
modi f ied  in pos i t ion  7 a n d  9 occurs  w i t h  m o s t  of t he  
o rgan  h o m o g e n a t e s  w i t h i n  15-30 rain,  no  loss in  a c t i v i t y  
of 5-Azasn-eledoisin-4-11 du r ing  t h e  same per iod  of t i m e  
was observed .  Only  l iver  h o m o g e n a t e  shows a low r a t e  of 
d e g r a d a t i o n  w i t h  50% c leavage  in a b o u t  30 rain.  

U n m o d i f i e d  eledois in  sequences  are  c leaved  comple te ly  
b y  a m i n o p e p t i d a s e s  ; b u t  in  he te rosequences  w i t h  
h y d r a z i n o  ca rbonic  acids or aza  a m i n o  acids, on ly  t he  
a m i n o  acid res idue  j u s t  before  t he  h e t e r o e o n s t i t u e n t  is 
r emoved .  I n  a c e t y l a t e d  h y d r a z i n o  pept ides ,  t h e  e n z y m e  
on ly  e l imina te s  a t r ace  of t he  amino  ac id  p reced ing  the  
he t e rocons t i t uen t .  Such  mod i f i ca t i on  in c l eav ib i l i ty  m a y  
ce r t a in ly  be  a t t r i b u t e d  to  d e v i a t i o n  f rom the  n a t u r a l  
pep t ide  s t ruc tu re .  

I n  h y d r a z i n o  pept ides ,  t h e  a l t e r a t i ons  are a cha in  
e longa t ion  of a b o u t  1.2 A a n d  a to r s ion  of a b o u t  60 ~ for 
t he  side cha in  of t he  h y d r a z i n o  acid or for t he  s u b s e q u e n t  
pep t ide  chain,  as j udged  b y  molecu la r  models .  Azapep t ides  
con t a in  a r e l a t ive ly  r ig id  s emica rbaz ide  s t ruc ture ,  caused 
b y  t h e i r  urea- l ike  m e s o m e r i s m  5. The  consequence  would  
be  a cons iderab le  s ter ic  change  in t he  a z a p e p t i d e  molecule.  
Th i s  a s s u m p t i o n  is s u p p o r t e d  b y  a s ign i f i can t  a l t e r a t i o n  in 
c i rcular  d i ch ro i sm spec t ra  (1 pos i t ive  m a x i m u m  a t  210 rim) 
a n d  b y  t he  fac t  t h a t  also c h y m o t r y p s i n  and  p ronase  
show a r e t a r d e d  i n a c t i v a t i o n  of 5-Azasn-eledois in-4-11.  

Zusammenfassung. Analoge  des E l e d o i s i n - O k t a p e p t i d e s  
4-11, die H y d r a z i d - K o m p o n e n t e n  e n t h a l t e n ,  s ind  d u r c h  
A m i n o p e p t i d a s e n  n u r  bis  zur  H e t e r o b i n d u n g  a b b a u b a r .  
Sic werden  wesen t l i ch  l a n g s a m e r  als die n a t i v e  Sequenz  
bzw. n i e h t  d u r c h  O r g a n h o m o g e n a t e  i nak t iv i e r t ,  w e n n  die 
S u b s t i t u t i o n  im N - t e r m i n a l e n  Bere ich  erfolgt.  M6gliche 
s te r i sche  VerAnderungen  des P e p t i d s  d u t c h  e i n g e b a u t e  
F r e m d b a u s t e i n e  s ind d i sku t ie r t .  
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P h o s p h a t a s e s  IX 1. Di f ferences  in Sial ic  Acid  Content  of Rat  Liver  A lka l ine  P h o s p h a t a s e  I s o e n z y m e s  

The  he t e rogene i t y  of a lka l ine  p h o s p h a t a s e  (or thophos-  
phor ic  m o n o e s t e r  phosphohydro la se ,  E.C. 3.1.3.1) w i t h i n  
a single t issue, as d e m o n s t r a t e d  b y  gel e lec t rophores i s  of 
t i ssue  ex t rac t s ,  has  f r e q u e n t l y  been  n o t e d  ~-4. For  r a t  
l iver  2 m a i n  i soenzymes  h a v e  been  IoundS-L I n  our  
p rev ious  expe r imen t s ,  d i f fe ren t  response  of t he  2 iso- 
enzymes  to bi le  duc t  l iga t ion  was r epo r t ed  s. T he  p r e sen t  
c o m m u n i c a t i o n  deals w i t h  t he  d i f fe ren t  response  of t he  
2 i soenzymes  to n e u r a m i d a s e  t r e a t m e n t .  

Material and methods. A d u l t  male  W i s t a r  r a t s  (approx.  
200 g b o d y  wt.),  fed a s t a n d a r d  food d ie t  a n d  f resh wa te r  
ad  l i b i t um,  were ki l led b y  decap i t a t ion .  T he  l iver  was 
per fused  w i t h  ice-cold 0.25 M sucrose, r ap i d l y  removed ,  
weighed  and  homogen ized  in cold 0.25 M sucrose w i t h  a 

P o t t e r - E l v e h j e m  homogen ize r  f i t t ed  w i t h  a Teflon-pest le .  
The  nuc lea r  and  m i t o c h o n d r i a l  f r ac t ions  were p r e p a r e d  
accord ing  to APPELMANS et  al. 8. B o t h  f rac t ions  were 
washed  3 t imes.  Alka l ine  p h o s p h a t a s e  was e x t r a c t e d  f rom 
t h e  h o m o g e n a t e  and  f rom the  subce l lu la r  f rac t ions  9. 
n - B u t a n o l  was  added  to  a f ina l  c o n c e n t r a t i o n  of 20%, t h e  
m i x t u r e  was w a r m e d  up  to  37 ~ and  s t i r red  for 15 mill. 
The  aqueous  phase  was o b t a i n e d  a f te r  c en t r i f uga t i on  a t  
20,000 x g (4~ for 30 rain,  d ia lyzed  o v e r n i g h t  aga ins t  
0.05 M sod ium ace t a t e  and  used for t he  expe r imen t s .  

Tile p r e p a r a t i o n s  were i n c u b a t e d  w i t h  n e u r a m i n i d a s e  
a t  37 ~ overn igh t ,  i m g  of n e u r a m i n i d a s e  f rom Clostridium 
per/ringem (Sigma) was d issolved in 0.1 ml  of 0.1 M 
sod ium aceta te ,  0.15 M NaC1, 0.01 21// MgCI~ a t  p H  5.5. 


