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Isolation of a melanophore-stimulating peptide from pig pituitary gland 

The melanoph()re expanding activity present  in the pi tu i tary  of vertebrates has received 
increasing interest  durir, g recent years, which ill par t  has been st imuhlted by a presumed relationship 
between this principle and the adrenocort icotrophic hormone.  Invest igat ions so far reported have 
been carried out  with relatively impure preparat ions.  Recently, however, LERNER AND I.EE 1 claim 
to have olltained an electrophoretically homogeneous substance t/ossessing a very high potency. 
By a milder procedure than that  used by these authors,  we have isolated a peptide which (lifters 
sutTstantially from theirs a and which has a lower molecular weight. 

Acetone-dried pig posterior lolTe 1)owder, kindly supplied by Dr. J. LENS, Organon, Holland, 
was purified according to the method of I~ANI)GREBE AND ~[[TCHEI.L 2. The initial material  was of 
relatively low potency, containing about  I. 5 " In t e rna t iona l "  units/rag when tested in A'em)/)z~s laevis 
and the method yiehled a preparat ion containing 
3 o o  35 ° "].U."/mg. This preparat ion was frac- 
t ionated by zone-electrophoresis in a vertical 
column using the appara tus  described by one of 
t ~. The tube (45 >: 3 cm) was packed with cel- 
lt:l~:~¢o powder  ;~ccording to tile directions given 
l , y  [PLODIN AND K U P K E  5. l 'yr idinium acetate 
solution was chosen as the conducting medium in 
order to easily recover the fractionated material 
in a salt-free condition. Very satisfactory frac 
tionation of 57 mg crude material was ohtained 
by using o.I molar pyridinium acetate (pH 4.8). 
A current  of 3(7 mA wqs passed through tile 
colunnl for 60 hours with 175 V applied across 
tile electrodes. 

No loss of activity was obserxed but  a con- 
siderable amoun t  of inactive material left tile 
column in both directions. The active substance 
together with some inert material was removed 
from the column and collected in 4 lul porti(ms. 
The distr ibution of solid mat te r  was estimated 
using the ninhydrin reaction and the port ions 
were pooled into larger fractions as indicated 
in Fig. I. In Fraction ll ,  17 mg was recovered 
containing 80 % of tile total  amoun t  of activity 
at/plied to t i le co lunm (apt ) rox imate ly  90o l . ( I . /  
rag). This fraction was subjected to a new run 
under the same conditions as before except for 
ionger durat ion (loo hours). A sharp peak con 
taining all tile activity lint only (75 *!4, of tile solid 
Inatter  was obtained. The distribution of material 
within the peak was perfectly symmetrical  ac- 
cording to ninhydrin,  ultraviolet  abs(~rtTtion (of 
pyridin-free fractious) at 24 ° ]n/~ and 28o m H 
as well as amino acid distribution. This product  
contained 15no "l.U."/mg and is about  lOOO 
times as active as the original pig posterior lobe 
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Fig. ~. Distr ibut ion of n inhydr in  positive ma- 
terial obtained in an electrophoretic run o n  
cohlnm as described in the text. Ordinate:  Op- 
tical density at 57(:7 nile. :\bscissa: Volume of 
displaced solution from tile coluiun. The anode- 
direction corresponds to increasing displacement 
volumes. Tile arrow at A indicates the volume 
of fluid between the filter plate at the bot tom 
and the s tar t ing positioi1 of the original zone. 

powder. By proper  packing of the c o l u l n n ,  a sharper  separat ion was achieved with this type of long 
duration zone-electrophoresis than  with electrophoresis on paper. 111 fact, substances which cannot  
be distinguished by their electrophoretic behaviour  on paper  can often be fractionated on satis- 
factorily prepared columns. 

The most  active prepara t ion  which apparent ly  is a peptide was shown to be electrophoretically 
homogeneous at p H  3.5 (pyridinium formate o.~ molar  with respect to formic acid) and at 7.0 
(sodiun/ phospha te  u o.2). Due to the instabili ty of the activity in alkaline solution, no run was 
performed at a higher pH than  7.o. The isoelectric point  of the peptide in  0.05 molar  phospha te  6 
solution w a s  found to be 5.2 as determined by a procedure similar to tha t  by K U N K E L  AND T I S E L I U S  
but  using glucose and proline as reference substances to determine the electroosmotic flow. 

An approximate  molecular weight of 3ooo was found by equilibriunl centrifugation, which also 
yielded additional evidence of the homogenei ty  of the preparat ion.  Among the products  of hydrolysis 
the following amino acids have been ideutified: aspartic and glutamic acids, serine, glycine, alanine, 
valine, proline, phenylalanine,  tyrosine, histidine, lysine and arginine. Certain peptide linkages appear  
to be part ieularly resistant  tel acid hydrolysis. The peptide reacts with Ehrl ich 's  reagent and ultra- 
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v io le t  absorp t ion  in a lka l ine  so lu t ion  reveals  the  presence of one mole of bo th  t r y p t o p h a n e  and 
tyros ine .  No s u l p h u r - c o n t a i n i n g  amino  acid res idues  h a v e  been found to be present .  

W h e n  compar ing  the  d a t a  of LERNER AND LEE wi th  ours, the  following s t r ik ing  differences 
are encoun t e r ed :  The isoelectr ic  po in t  of our pep t ide  is a b o u t  p H  5 as compared  wi th  p H  lO. 5 i i 
and  is devo id  of eyst ine,  leucine and  threonine .  [ t  is difficult  to  compare  the  potencies  of the  two 
p r e p a r a t i o n s  since t h e y  were assayed  different ly.  We assayed  our m a t e r i a l  according to  the  me thod  
of  LANDGREBE AND \ ¥ A R I N G  8 t o  a n  a c c u r a c y  o f  10 0,/0 a g a i n s t  a s t a n d a r d  m a t e r i a l .  L E R N E R  .AND LEE, 

on the  o ther  hanlt ,  used a much less accura te  m e t h o d  of assay  based  on the  response of i sola ted 
frog skin. Me thods  of this  k ind  have  been a d e q u a t e l y  cr i t ic ised  elsewhereV, s. 

A possible  exp l ana t i on  of the  d ivergence  is, in our opinion,  t h a t  LERNER AND I~EE have  isolated 
a basic  aggrega te  of the  ac t ive  pep t ide  and iner t  mater ia l .  \Ve have  observed a basic  componen t  
in t i le  ma te r i a l  e lu ted from oxycel lulose,  the  isoelectric po in t  of which appears  to agree wi th  t h a t  
r epor t ed  by LERNER AND LEE. AS comple te  recovery  was found when assay ing  ma te r i a l  not  inc luding  
th is  c o m p o n e n t  i ts  a c t i v i t y  was  not  de te rmined .  

A more  de ta i led  c o m m u n i c a t i o n  concern ing  the  isolat ion and physical ,  chemical  and biological  
p roper t i e s  of the  pep t ide  will be pub l i shed  later.  
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Influence de la ribonucl4ase sur la teneur en ad4nosinetriphosphate (ATP) 
et la consommation d'oxyg~ne des amibes vivantes 

Un t r ava i l  rdcent  de BRACHET 2 a mont r6  q u ' u n  t r a i t e m e n t  appropr i6  5. la r ibonucldase  (RNase) 
pe rme t  de faire varier ,  p resque  5. volont6  et  dans  le m6me sens, la t eneur  en acide r ibonucldique  
(ARN) et l ' i ncorpora t ion  des acides aminds  dans  les prot6ines,  chez les amibes  v i v a n t e s  (Amoeba 
proteus). Nous a w m s  cherch6 5. voi r  si la RNase  modifie la t eneu r  en ATP et  la consommat ion  d ' oxy -  
g6ne des amibes  ainsi  t rai tdes,  afin de pr6ciser si l ' enzynle  n 'a l t~re  pas  l ' anabo l i sme  pro t6 ique  en 
i n h i b a n t  la p roduc t ion  d 'dnergie .  

L ' A T P  a 616 dosd s u i v a n t  la t echn ique  de ~TREHLER 7, dans  les condi t ions  ddcri tes  rdcenunent  
p a r  1)RACHET a . 

Nous avons  fair ag i r  la R N a s e  cr is ta l l is6e (G.B.I.) p e n d a n t  des t emps  var iables ,  en vdrif iant  
chaque  lois  l ' a c t iv i t6  e n z y m a t i q u e  des so lu t ions  pa r  la m6thode  de KUNITZS; la concen t r a t ion  6 ta i t  
de l 'o rdre  de o.i  mg/ml .  Les va r i a t i ons  observ6es au cours de 8 s6ries d 'exp6riences,  p e n d a n t  des 
t e m p s  a l l an t  de 15 5. 18 h, ne sont  pas  tr4,s i m p o r t a n t e s :  la diffdrence en t re  les moyennes  est  de 
l 'ordre  de 25 o~) (Tableau I). Cependant ,  au b o u t  d ' une  demi-heure  5. une heure, oi1 peu t  noter  une 
ldg6re a u g m e n t a t i o n  de la t eneur  en ATP, b i e n t6 t  suivie  d ' une  chute .  Si on les r eme t  dans  leur mil ieu 
h a b i t u e l  (l iquide (te Chalkley)  ou darts de I ' A R N  (Schwarz 1. 4 mg/ml) ,  les amibes  r e t r o u v e n t  leur 
t a u x  d ' A T P  normal .  

T A B L E A U  I 

TENEUR MOYENNE EN ATP (/2g/Ioo amibes)  DES AMIBES NORMALES ET TRAITEES X LA RNASE 

A mibes traitdes par  l ' R N a s e  
A mibes normales  

z5 ,  1/., h ~4 h • h z h ~,~ 2 h z8 h +Chalkley  q A R N  

o.175 o.186 o.196 o.220 0.205 o.172 o.17o o.165 o.183 o . t77  

* Tou te s  ces mesures  ont  6t6 fa i tes  avec  le concours  du Dr. M. ERRERA auque l  v o n t  rues plus  
v i fs  r emerc iemen t s .  


