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ROSI'NGARTEN, H.. G. MARZULI.O AND A. J. I 'RIEI)IIOH. An endogenous inhihitorof.V-meth.vltran.vJ~'ra.~e aetiritv 
and opiate receptor binding in rabbit tiss'ue. PHARMAC. B1OCHEM. BEI'tAV. 5: SUPPL. 1, 147- 150, 1976. - We have 
characterized and purified a peptide extracted from newborn rabbit brain, lung and liver. This peptide has a molecular 
weight of 1500 and has the ability to inhibit adult rabbit lung N-methyltransferase activity in vitro and can also bind to 
opiate receptor in rat brain homogenate. 

Peptidc Inhibitor N-Mcthyhransfcrase inhihitor Opiate receptor 

MAN1)EI,  and  Morgan [4] and Saavedra and Axelrod [81 
d e m o n s t r a t e d  tha t  the act ivi ty  of N-methy l t r ans fe rase ,  the  
e n z y m e  involved in the  t r a n s f o r m a t i o n  of  t r y p t a m i n e  o r .  
N - m e t h y l t r y p t a m i n e  to I)MT could  be increased by sub- 
j ec t ing  the  tissue source to dialysis. On the  basis of this  
they p roposed  that  there  was a dialysable  inh ib i to r  which 
preven ts  the reac t ion  f rom occur r ing  in vitro.  We have 
charac te r ized  such an  inh ib i to r  and found  it to be a pep t ide  
which is present  in a b u n d a n c e  in many  tissues and in 
par t icular ly  high c o n c e n t r a t i o n  in n e w b o r n  rabbi t  brain,  
lung and liver 15,6] .  No inh ib i to r  of N-methy l t r ans fe rase  
act ivi ty  could be de tec ted  in adul t  rabbi t  tung in which 
N-methy l t r ans fe rase  act ivi ty  was first descr ibed by Axelrod 
[ 1 ]. Adul t  r abb i t  lung N-methy l t r ans fe rase  act ivi ty was not  
a f fec ted  by dialysis whereas  dialysis increased N-methyl-  
t ransferase  act ivi ty in n e w b o r n  rabb i t  t issues [6 I .  Because 
of the  high c o n c e n t r a t i o n  of i nh ib i to r  in the newborn ,  
rabb i t  neona ta l  tissues were used for the pur i f ica t ion  and 
cha rac te r i za t ion  of  this  inh ib i tor .  

METHOD 

For  p r e p a r a t i o n . o f  the inh ib i to r  for the present  s tudy  
n e w b o r n  rabbi t s  were killed by decap i t a t ion .  Brain, lung 
and liver tissues were h o m o g e n i z e d  in 2 vo lumes /weigh t  o t  
ice cold dist i l led water .  I t o m o g e n a t e  was hea ted  in boi l ing 
water  ba th  for 3 min and cent r i fuged  at 100 ,000  x g for 30 
rain. The high-speed s u p e r n a t a n t  was dialysed for 2 hr in 
distil led wate r  1:10 vo lumes  and lyophyl ized .  Lyophi l ized  
dialysate  was c h r o m a t o g r a p h e d  on Sephadex  ( ;25 ( m e d i u m  
grade). F rac t ions  d e m o n s t r a t i n g  N-methy l t r ans fe rase  inhibi-  
tory act ivi ty  were located  in the l inear  region o t  the  e lu t ion  
curve. These  f rac t ions  were pooled  and r e c h m m a t o g r a p h e d  
on Sephadex  G25 (fine grade).  Molecular  weight  was 
es t imated  on a ca l ib ra ted  co lumn  of  Sephadex  G25,  (f ine 
grade} in 0.10M PO, buf fe r  pH 7.0 using bac i t rac in  tool. 

1 

wt. 1450 ( S c h w a r t z / M a n n ) ,  lys-vasopressin tool. wt. 1086 
and o x y t o c i n  tool. wl. 1007 (Sigma).  Void vo lume was 
de t e rmined  with blue dex t ran .  

REStlLT% 

The N-methy l t r ans fe rase  inh ib i to ry  act ivi ty  tested versus 
adult  r abb i t  lung e n z y m e  was separated with l i t t le overlap,  
into  two peaks  IFig. 11, the taller Peak I of  a p p r o x i m a t e  
molecula r  weight 1500, and Peak It of  a p p r o x i m a t e  
molecu la r  weight 1300. The relative inh ib i to ry  po t ency  of  
these two peaks  varies v,'ith the p repa ra t ion ,  and depends  
on the f reshness  of the p repa ra t ion  and the l yophy l i za t ion  
time. Peak I is usually more  po ten t ,  but upon  s tanding  or 
with  increased l yophy l i za t i on  t ime the inh ib i to ry  act ivi ty 
of Peak I decreased while tha t  of I'eak II increased.  
Occasional ly ,  a small third peak also formed.  From these 
f indings it appears  that Peak I of  tool. wt. 1500 represents  
the native form which cascades down to lower molecula r  
weight forms re ta in ing  some of the inh ib i to ry  ac t iv i ty ( l - ig .  
2). 

Table  1 is a summary  of the results  of  the pur i f ica t ion  of  
mater ia l  in Peak I f rom Sephadex  G25. Dialysis of the 
boiled 100 ,000  x g superna te  resul ted in a 38.7 fold 
pur i f ica t ion  of  the inhib i tor .  A fu r t he r  894 fold purif ica-  
t ion was achieved by c h r o m a t o g r a p h y  on Sephadex  G25,  
med ium.  R e c h r o m a t o g r a p h y  on Sephadex  G25,  (f ine) ,  
resul ted in an add i t iona l  6 .29 fold pur i f ica t ion ,  for a to ta l  
pur i f ica t ion  of  2175 fold. Purified inh ib i to r  was subjected  
to digest ion by p ro t eo ly t i c  enzymes  and degrada t ion  by 
heat ing.  Material f rom bo th  peaks was; resis tant  to hea t ing  
at 100~(" for 10 rain, but hea t ing  at 06 ' ( "  for several hours  
resul ted in comple t e  loss of act ivi ty.  I n c u b a t i o n  of  purif ied 
mater ia l  with  t ryps in  resul ted in digest ion of b o t h  fo rms  of 
the inhib i tor .  Litt le act ivi ty was de tec tab le  in the original 
f rac t ions  af te r  the inh ib i to r  was digested by t ryps in  and 

"this study ,,,,'as supported by (;rants No. M H 08618 t'ronl MSPHS and Research Scientist Award N¢). 14024 T¢, A.II.. 

147 



148 ROSENGARI ' IdN,  MARZUI .LO AND FRII~DIIOF! 

2.0 tl 

1.5 

i 1 | ! i ! 

1.6 1.5 1.4 1.3 1.2 1.1 M o J . w t .  ( 1 0  - 3  ) 

FIG. 1. Estimation of mc, lecular weights of inhibitors I and I1 on sephadex (;-25 trine grade); B-Bacitrcin, V-Vasopressin, 
O-Oxytocin. 

T A B I . E  1 

SUMMARY FOR TIlE PURIFICATION SCHEME FOR INHIBITOR 1 

Stage of ECs,, Relative 
Purification ~,g protein/ml Activity 

I tRl.0tX)g super 21 I 0 I 
Dialysis 54.5 38.7 
Sephadex G-25 (medium) 6. I 346 
Sephadex G-25 (Fine) 0.97 2175 

The specific activity is expressed as the number of ug of protein 
in a sample producing 50% inhibitkm of N-methyhransfcrase activ- 
ity. 

then rechromatographed on Sephadex ( ;25 ,  fine grade. 
Pooled fractions from Peak 11, incubated with carboxypep-  
tidase A (("PAL showed partial loss of  activity. Leucine 
aminopept idase  was not effect ive against ei ther substance. 

Several authors  have reported that certain brain peptides 
bind to the so called opiate receptor  [2, 3, 7, % 11, 12, 
13]. The two pept ides described here and which we also 
described in ~,n earlier publicat ion as specific inhibitors of  
N-methyltransferase activity [5,6/  were tested for their 
ability to inhibit stereospecific binding o f '  I t -etorphine to 
opiate receptors in rat brain according to Simon et  al. [ 10]. 
We found that pooled fractions of material from both 
peptide peaks, resulting fronl purif icat ion of material from 
newborn rabbit brain, lung and liver, could inhibit stereo- 
specific opiate receptor  binding, and that the propert ies of  
fractions from Peaks 1 and II are the sanle as these 
described for tile so called endogenous  ligand of  opiate 
receptors.  

Figure 2 shows the overlap of  the N-methyltransferase 
inhibitory activity of Peak I from rabbit brain and its 
inhibit ion of opiate receptor  binding. Active fraction~ 
produced over 755; inhibit ion of opiate binding. Figure 3 
shows inhibit ion of N-methyltransferase activity and opiate 
binding by Inhibi tor  I from lung tissue. Peak I derived from 
rabbit liver also showed the same ability to inhibit both 
N-methyltransferase activity and opiate binding (trig. 4). 
This is consistent with the propert ies of  the previously 
described endogenous  Iigand for opiate receptors which was 
previously reported to be present only' in brain [3, 7, c,~ l 1, 
12] or pi tui tary [2.13] .  Tile sensitivity of  our inhibitor  to 
degradation by proteoly t ic  enzymes and their nlolecular 
weights of 1500 and 1300. respectively, are consistent with 
these conlpounds  being of peptidic nature. 

I)IS(t:SSION 

Our peptide seems to be different from previously 
described peptides. ( ;oldstein 's  group [2.13] describes a 
peptide present only in pi tui tary extract ,  which minlics 
morphine activity and has a higher molecular  weight of  
1750. Snyder 's  group [7?)] describes two p e n t a p e p t i d e s o f  
lower molecular  weight present in synaptic vesicles, which 
arm sensitive to degradation by carboxypept idase  A and B 
and leucine anl inopeptidase but not trypsin. Our peptide is 
present in tile soluble fraction of  newborn rabbit brain, 
lung and liver and has a different molecular  weight and 
derives from different tissues than those described by either 
the Golds tem [2,13] or Snyder [7,¢)] groups. ()ur peptide 
inhibitor  is sensitive to trypsin digestion, but ( 'PA only 
slightly modifies its activity. The pentapept ide,  cnkephalin,  
described by Hughes [3] was not present in our prepara- 
lion. Fract ions eluted t'rom (;25. (fine) in Ihe elu~ion 
location of" synthet ic  enkephalin do not retain the ability to 
inhibit binding of ,in opiate agonist to opiate receptors.  
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FIG, 2. Chromatography of  brain peptide on sephadex G-2S (fine grade). 
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We have  i so l a t ed  a s u b s t a n c e  f r o m  r abb i t  b ra in ,  l iver anti  
l u n g  w h i c h  is c a p a b l e  o f  i n h i b i t i n g  N - m e t h y l t r a n s f e r a s e  
ac t i v i t y .  T h i s  s u b s t a n c e  h a s  t he  p r o p e r t i e s  o f  a sma l l  
p e p t i d e .  
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