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(R = CH(CHs)CH3) , leucine (R = CH,.CH(CH3)CH3) and 
isoleucine (R = CH(CH3)CH2CH3) was also studied.  

The  results  failed to  demons t r a t e  a def ini te  p a t t e r n  of 
increasing L/D values  as t he  size of the  s idechain of t he  
res in-bound L-amino acid increased.  (In each case, D,L- 
leucine was the  free amino  acid used.) A m e a n  va lue  of 
1.0 wi th  an  average  dev ia t ion  of  -4- 0.2 was observed.  
There  was no appa ren t  corre la t ion of r e su l t an t  va lues  
wi th  the  size of the  s idechain involved.  (Appropr ia te  con- 
t rol  exper iments  for the  expe r imen ta l  m e t h o d  used have  
a l ready  been repor ted  ". ) The  posi t ive  results  no ted  wi th  
the  leucyl tyros ine  sys tem m a y  involve  the  addi t ional  fac- 
to r  of the  polar  na tu re  of t he  s idechain of tyrosine,  al- 
t hough  this  remains  to be examined  more  thoroughly .  

In  order  to be cer ta in  t h a t  the  resul ts  no ted  wi th  t he  
res in-bound procedure  were also appl icable  to unbound  
systems,  the  combina t ion  yielding the  least  n u m b e r  of 
di f ferent  d ipept ides  ( leucyMeucine) was studied.  W i t h  the  
use of D,e-Ieucine-4, 5-H s and L-leucine-l-C 14, as well  as 
leucine aminopep t idase  (LAP),  t he  fol lowing ana ly t i ca l  
scheme,  out l ined in t e rms  of t he  labeled compounds  in- 
v o l v e d ,  was devised.  (The word  ' leucine '  has  been  
omit ted . )  : 

DCA 
(~H): L* + D* ~, L*-L* + L*-D* + D*-L* + D*-D* (1) 

LAP 
L* + D e, L $ '+ D$ 'L * -~- D*'D* (2) 

DCA 
(14C) : L* -t- D ll~ L * 'L$  + L*'D + D'L $ + D-D (3) 

LAP 
I.* + L$+D + D-L* + D-D (4) 

In  th is  scheme, labeled substances  are indica ted  wi th  an  
aster isk (*).. Since in the  a4C exper iments  (Nos. 3 and 4) 
D-leucine is unlabeled,  D-leucyl-D-leucine (D-D) is no t  ob- 
served by  rad io t racer  techniques .  Scint i l la t ion spectro-  
m e t r y  can  read i ly  d i f ferent ia te  be tween  t r i t i um and 
carbon-14 in t he  same sample.  

An  aqueous  solut ion was prepared  con ta in ing  D,L- 
leucine, HCI, and sod ium d icyanamide  (DCA) as before. 
T h e  only  except ions  were t h a t  t he  HC1 concen t ra t ion  was 
0.12N, the  D,L-teucine concen t ra t ion  (all unbound)  was 
0 .02M, and b o t h  x4C-L-leucine and *H-D,L-leucine were 
included toge the r  in t he  same react ion mixture .  The  en- 
zyme step (LAP) was carried out  by  first  neut ra l iz ing  the  
p roduc t  solut ion wi th  N a H C O  3 and then  placing i t  in 
Tris buffer  (pH 8.0) conta in ing  the  leucine aminopep t i -  
dase. Al iquots  of the products ,  bo th  af ter  react ion wi th  
DCA (Nos. 1 and 3) and af ter  subsequent  t r e a t m e n t  wi th  
L A P  (Nos. 2 and 4), were resolved by  paper  electrophoresis  
in bora te  buffer  a t  p H  9.2. The  d imer  bands,  de tec ted  b y  
au torad iography ,  were cu t  ou t  and analyzed  by  scintil la- 
t ion spec t romet ry .  B y  the  e lec t rophore t ic  m e t h o d  used, 

all the  d ias tereomer ic  d ipep t ide  products  appeared  to- 
ge ther  as one band  and  the  monomers  as another .  

This  m e t h o d  led to  t he  fol lowing calcula t ions  (P = di- 
mer  p r o d u c t ;  example ,  l P -  d imer  band  f rom experi-  
m e n t  No. 1) : 

(IP) = [L-L] + [L-~] + [D-L] + [D'D] ] 8H 
(2P) = [D-L] + [D-D] ] 
(3P)  = [L-L] + [L-D] @ [D'L] ] i4C 
(4P) = [D-L] 1 

(2P)-(4P) = [n-D] Nos. 2, 4 = LAP-treated 

4P [D-L] 
L/D 

2P-4P [D-D] 

Thus,  appropr ia te  analysis  of the  L A P - t r e a t e d  d imer  
p roduc t  plus knowledge  of t he  to ta l  a c t i v i t y  employed  
would  p rov ide  the  desired data .  The  resul ts  gave  an LID 
value  of 1.2, which compares  qui te  well  wi th  the  t.1 
f igure found wi th  t he  res in-bound system.  This  would  
fur ther  cor robora te  t he  conclusion t h a t  l i t t le ,  if any,  
s te reose lec t iv i ty  is ev iden t  a t  t he  o l igopept ide  level  on 
the  basis of preferent iM interact ions .  

I n  the  con t ex t  of possible even ts  which m a y  have  oc- 
curred on the  p r imi t ive  Ear th ,  these results  suggest  t h a t  
the  synthesis  of s te reohomogeneous  po lypept ides  would  
have  had to depend  on chance  associat ions a t  the  s imple 
pep t ide  level  and then  on s tabi l iza t ion of homopo lymers  
by  the  a-hel ix  a t  h igher  degrees of po lymer iza t ionL  (See 
reference ~ for a more deta i led  discussion of the  p rob lem 
of prebiological  s tereoselect ivi ty .)  

ZusammenJassung. Die U m s e t z u n g  yon  D,L-Leucin mi t  
verschiedenen n-Aminos/ iuren und Dicyanamid  als Kon-  
densa t ionsmi t te t  zu Ol igopept iden verI~uft  n ich t  s tereo-  
selekt iv.  Die B e d e u t u n g  dieser  Beobach tung  in bezug auf  
den  Ursprung  des Lebens  wird diskut ier t .  
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D i e t a r y  C h o l e s t e r o l  and Act iv i ty  of  E n z y m e s  
H y d r o l y z i n g  and S y n t h e s i z i n g  C h o l e s t e r o l  Es ter  

in P a n c r e a t i c  Ju i ce  of  Rat s  

Di e t a ry  cholesterol  esters are hydro lyzed ,  p resumab ly  
in the  lumin of t he  smal l  intest ine,  before absorpt ion  into  
the  in tes t inal  mucosa  t. F ree  cholesterol  is esterified pr ior  
to  t he  t ransfer  of cholesterol  in to  t he  in tes t ina l  l ympha -  
tics, ma in ta in ing  a ra t io  of esterif ied to  free cholesterol  of 
a p p r o x i m a t e l y  2-3 :  I in in tes t ina l  l y m p h  1. E n z y m e s  de-  

r ived f rom the  pancreas  are bel ieved to be invo lved  in 
bo th  the  hydrolys is  of the  esters and the  ester i f icat ion of 
free cholesterol  1. Feed ing  ra ts  a high cholesterol  diet  does 
no t  increase the  a c t i v i t y  of these  enzymes  in the  pan-  
cress *. The  present  s tudy  was unde r t aken  to de te rmine  

1 DEW. S. GOODMAN, Physiol. Rev. dS, 747 {1965). 
2 S. K. MURTIIY, S. MAHADEVAN, and J. GAN~ULY, Archs. Biochem. 

Biophys. 95, 176 (1961). 
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whether  or  no t  an  a d a p t a t i o n  of the  exocr ine  secret ion of 
the ra t  pancreas  to a h igh  choles terol  diet  could be ob- 
Served by  tes t ing  the  ac t iv i ty  of enzymes  synthes iz ing  
and hydro lyz ing  cholesterol  esters in pancrea t ic  juice 
collected f rom ra t s  fed a cholesterol-free die t  and one 
conta in ing 2% cholesterol .  

The  cons t i tuen t s  of  the  cholesterol-free d ie t  were :  
sucrose, 50 .5%;  casein, 25%;  t r ipa lmi t in ,  3 % ;  tr iolein,  
2 .9%; tr i l inolein,  0.1%; v i t a m i n  mix tu r e  (Calbiochem 
diet  for t i f ica t ion in dextrose),  2.50/0 ; sal t  m ix tu re  (U.S.P.  
XIV,  Nu t r i t i ona l  Biochemicals ,  Cleveland,  Ohio), 6 .0%;  
and AlphaceI  (Nut r i t iona l  Biochemicals) ,  10%. In  the  
diet  con ta in ing  2% cholesterol ,  the  cholesterol  was added  
at the  expense  of the  Alphacel .  These  diets were fed for 
5 weeks for 3 separa te  feeding periods. A t  the  end of each 
week pancrea t i c  juice was collected f rom 2-3 rats  of 
each group th rough  a po lye thy lene  cannu la  inser ted into  
the  c o m m o n  bile d u c t  as closely as possible to  the  duo-  
denum, a f te r  ano the r  cannu la  had first  been inser ted into 
the duc t  to dra in  off t he  bile secretions.  The  samples  of 
juice used for the  m e a s u r e m e n t  of enzyme  ac t i v i t y  were 
t aken  dur ing a 3 h per iod 16-20 h a f te r  cannuta t ion ,  a t  
which t ime  a s teady  f low of juice h a d  been establ ished.  

The  incuba t ion  mix tu r e  for the  exper iments  measur ing  
the  ester i f icat ion oI free cholesterol  consis ted of 1 mg  
cholesterol  (commercia l  grade purif ied by  crys ta l l iza t ion  
of the  bromideS),  1.5 mg of oleic acid (Calbiochem, Los 
Angeles,  Calif., A grade),  plus 10,000 c p m  (4 1~C) chol- 
esterol  (New E n g l a n d  Nuc lea r  Corp., Boston,  Mass., 
s.a. 21.1 mC/mM), added in 0.1 ml  of  ace tone ;  5 mg  
sodium taurochola te  (Nutr i t ional  Biochemicals) ;  0.1 ml  
of pancrea t ic  juice (diluted 1 : 1 wi th  dist i l led water)  ; and 
0.1 M phospha te  buffer,  p H  5.8 (the p H  o p t i m u m  for the  
reac t ion  under  these  condit ions,  as de te rmined  in pre- 
l iminary  experiments} to  m a k e  a finaI v o l u m e  of 3.0 ml.  
In  the mix tu re  for the  assay of the  hydro ly t i c  react ion 
0.25 mg of choles teryl  oleate  (Calbiochem, A grade) plus 
10,000 cpm (4 ~*C) choles teryl  o leate  (New Eng land  
Nuclear  Corp., s.a. 11.7 m C / m M )  was subs t i tu ted  for 
free cholesterol  and oleic acid in t h e  reac t ion  mixture ,  
and 0 . 1 M  phospha te  buffer  of p H  7.6 (the p H  o p t i m u m  
de te rmined  in p re l iminary  exper iments)  was used. The  
incuba t ions  were carried ou t  for 1 h a t  37°C wi th  con- 
t inuous  shaking.  Lipids  were ex t rac ted  as p rev ious ly  de- 
scribed 4 or  by  the  procedure  of DoL~ and MEtNERTZ 6. 
Free  and  esterif ied cholesterol  were separa ted  on  silieic 
acid co lumns"  and assayed for 14C as prev ious ly  de- 
scribed 4. P ro te in  concen t ra t ion  of the  pancrea t ic  juice 
was de te rmined  by  the  b iure t  reae t ionL 

The results  show t h a t  there  was no difference be tween  
the  2 groups of ra ts  in e i ther  t he  es ter i f icat ion of free 
cholesterol  or  the  hydrolys is  of  chotes teryl  o lea te  by  
pancrea t ic  juice dur ing the  5-week feeding per iod (Table). 
In  exper iments  no t  t abu la ted ,  in which 1/4, 1/, and twice 
the  a m o u n t  of juice were added to t he  assay mixture ,  
again  no difference be tween  the  2 groups in e i ther  react ion 
was observed.  

Adap ta t i on  of the  exocr ine secret ion of the  pancreas  of 
ra ts  to  a high s tarch  diet,  wi th  an increase in amylase  
ac t iv i ty ,  and to a high casein diet,  wi th  an increase in 
ehymot ryps inogen  and t ryps inogen ac t iv i ty ,  has been 
repor ted  s. The  present  exper iments  did no t  revea l  a simi- 
lar  adap ta t i on  to a h igh  cholesterol  diet.  MURTHY, 
MAHADEVAN and GANGULV ~ have  repor ted  t h a t  feeding 
diets supp lemented  wi th  1% cholesterol  to rats  did not  
increase the  hydrolysis  or  synthesis  of cholesterol  ester in 
prepara t ions  of pancreas  or  in tes t ina l  mucosa  or  the  
hydrolysis  of cholesterol  ester  by  the  mucosa  of the  smal l  
in tes t ine  b u t  did increase t he  es ter i f icat ion of free chol- 

es terol  by  the  mucosa  ot the  smal l  intest ine.  E n z y m e s  
present  in bo th  the  pancrea t ic  juice and in the  smal l  in- 
tes t ine  p robab ly  p lay  a role in the  es ter i f icat ion of 
choles terol  dur ing  the  absorpt ion  of cholesterol  f rom the  
in tes t ine  in to  t he  in tes t ina l  l ympha t i c s  ~,D.l°. The  p resen t  
s tudy ,  in con junc t ion  wi th  t h a t  of MURTHY, MAHADEV&N 
and GANGULY, indicates  tha t ,  whereas  the  in tes t ina l  en- 
zyme  adap ts  to changes in the  composi t ion  of the  diet,  
the  enzyme  excre ted  into the  pancrea t i c  juice does no t lL  

Esterification of free cholesterol and hydrolysis of chotesteryl oleate 
by pancreatic juice of rats 

Weeks Esterification Hydrolysis 
on 
diet Diet Diet 

Cholesterol 2% chol- Cholesterol 2% chol- 
free esterol free esterol 

1 32.9 ~ 4.1 35.2 ! 2.9 56.2 :k 4.5 59.8 i 3.6 

2 29.0 ~ 3.6 29.8 ~ 3.9 60.0 i 4.4 65.3 ~ 4.5 

3 17.1 -t: 4.1 22.4 ~ 3.9 70.8 4- 3.6 65.2 El= 5.0 

4 21.6 ± 3.5 25.9 i 3.4 70.2 ± 3.6 62.1 =L 3.7 

5 19.6 ~ 1.4 21.6 :k 2.6 61.9 ~ 4.2 61.9 :k 4.8 

Values are means 4- S.E. 

Zusammen/assung. Choles terot -Ester i f iz ierung und H y -  
drolyse des Choles teryl  oleates  wurden  im Pankreassa f t  
yon  R a t t a n  bes t immt ,  deren eine Gruppe  m i t  airier Diit t  
ohne Cholesterol,  deren andere  mi t  2% Cholesterol  ge- 
f i i t te r t  wurden.  Es konnten  keine Untersch iede  zwischen 
den zwei Versuchsgruppen  beobach te t  warden.  
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