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The deace ty la t ion  of N-ace ty lme th ion ine  occurred more  
rap id ly  t h a n  t h a t  of N-ace ty le th ionine .  Deace ty la t ion  of 
N-ace ty lme th ion ine  was  followed by  assay ing  for t he  
fo rma t ion  of me th ion ine  (Figure 2). A l inear re la t ionship  
resul ted  wi th  1.8 ~tmoles of me th ion ine  being formed by  
30 min.  These resul ts  show t h a t  N-ace ty lme th ion ine  and  
N-ace ty le th ion ine  are deace ty l a t ed  by  l iver microsomes,  
b u t  are no t  conve r t ed  to  the  sulfoxide der ivat ive .  N- 
ace ty le th ion ine  sulfoxide and N-ace ty lmeth ion ine  sul- 
foxide incuba ted  unde r  the  same condi t ions  w i th  liver 
microsomes  were no t  deace ty la ted .  Carcinogenic arylac-  
e tamides  have  also been  repor ted  to be deace ty l a t ed  by  
microsomes  f rom dog liver 11. 

BENNEDETTI et  al. ~2 repor ted  t h a t  the  g rowth  ra te  of 
ra t s  fed a meth ion ine-def ic ien t  d ie t  (12% casein or 
enzymat i c  casein hydro lysa te )  s u p p l e m e n t e d  wi th  N- 
ace ty lme th ion ine  was as good as if the  die t  was supple-  
men t ed  wi th  meth ionine .  They  suggested t h a t  the  hydro -  
lysis of t he  ace ty l  group of N-ace ty lme th ion ine  took  
place gradua l ly  so t h a t  the  meth ion ine  released mixed  
wi th  the  amino  acids released by  the  hydro lys is  of casein. 
The p re sen t  s t u d y  suggests  t h a t  the  ra t  handles  N-ace ty l -  
e th ionine  in a s imilar  manner .  

Summary. R a t  liver microsomes  deace ty la t ed  N- 
ace ty le th ion ine  and  N-ace ty l -me th ion ine  to  e th ionine  and  
meth ion ine .  The deace ty la t ion  of N-ace ty lme th ion ine  was 
more  rapid  t h a n  the  deace ty la t ion  of N-ace ty le th ionine .  
E th ion ine  was slowly conve r t ed  to  e th ionine  sulfoxide by  
the  microsomal  p repara t ions .  N-Ace ty le th ion ine  and N- 
ace ty lme th ion ine  were no t  oxidized by  the  microsomes.  
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M o n o a m i n e  O x i d a s e  A c t i v i t y  of  t h e  H y p o t h a l a m u s  a n d  P i t u i t a r y :  A l t e r a t i o n s  a f t er  
P i n e a l e c t o m y ,  C h a n g e s  i n  P h o t o p e r i o d ,  or  A d d i t i o n s  o f  M e l a t o n i n  in  v i t r o  ~ 

The pineal  gland appears  to be involved in the  contro l  
of gonadal  funct ion,  poss ib ly  act ing th rough  the  hypo-  
t ha l amic -hypophysea l  axis, by  al ter ing the  synthes is  
and /or  release of gonado t rop ins  2,a. The search for an 
an t igonada l  agent  f rom the  pineal  gland has resul ted  in the  
isolation of mela ton in  as well as o ther  compounds  2. 
Melatonin  fulfills m a n y  of the  requ i rements  of an ant ig-  
onadat  agent  4 : it  reduces  ovar ian  5 7 and tes t icular  size s-l~ ; 
affects  androgen  syn thes i s  in vi t ro  ~, 13; and inhibi ts  the  
release of LH ~4,~5 and  F S H  ~6,~7. I t  has  been suggested 
t h a t  th is  inhibi t ion is med ia t ed  in pa r t  th rough  the  hypo-  
thalamus 15. 

Injections of melatonin increase brain serotonin (5-HT) 
concentrations la as well as other brain biogenic amines 19. 
Moreover, 5-HT has been reported to suppress the release 
of both LH 15 and FSH ~ and can decrease testicular size 
and alter testicular morphology 19. Because of the similar- 
ities of action between melatonin and 5 HT and the 
increase in tissue levels of 5-HT caused by melatonin, 
we decided to ascertain whether melatonin could alter 
monoamine oxidase activity (MAO, monoamine: O~ 
oxidoreductase [deaminating] E.C. 1.4.3.4. - The enzyme 
that metabolizes 5-HT to 5-hydroxyindole acetaldehyde) 
of neurogenic tissues both in vivo and in vitro. 

Materials and methods. The effects of pho tope r iod  on 
MAO ac t iv i ty  were de t e rmined  by  exposing 24-day-old 
ra ts  (Sprague-Dawley  der ived strain,  7 animals  per  group) 
to 3 d i f ferent  l ight ing schedules for 10 days  pr ior  to  
sacrifice : the  1st group was placed in cons t an t  l ight  (LL) ; 
the  2nd group received 12 h l ight  followed by  12 h da rk  
(LD) ; the  3rd group was placed in cons t an t  darkness  (DD). 
At  the  t ime  of sacrifice, organs were removed,  weighed 
and frozen for la ter  assay.  

A n o t h e r  group of s e v e n  24-day-old r a t s  (Sprague-  
Dawley  strain) was  pinealectomized,  while the  cont ro l  
group was sham-opera ted .  B o t h  groups were sacrificed 
9 days  af ter  sugery. H y p o t h a l a m i  and p i t u i t a ry  g lands  
were assayed for MAO ac t iv i ty  as previously  descr ibed s0. 
Sta t is t ica l  compar i sons  were accompl ished by  use of the  
s tuden t s  t-test.  

In  vi t ro  effects of me la ton in  on MAO ac t iv i ty  were 
de t e rmined  by  using ra ts  f rom our small  an imal  colony 
(Hol t zman  strain).  Al iquots  (2 mg) of p i tu i ta ry ,  or hypo-  
t ha l ami  were weighed,  homogenized ,  and assayed for 
MAO ac t iv i ty  2~ Various concen t ra t ions  of mela ton in  
(dissolved in 95% ethanol) were added  to homogena te s  in 
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vitro, and  MAO ac t iv i ty  was de te rmined .  Al iquots  of 
e thano l  were added  to all cont ro l  samples.  

Results. R a t  h y p o t h a l a m i c  MAO ac t iv i ty  was uneffec ted  
b y  changes  in pho tope r iod  (Table) b u t  was inh ib i ted  in 
v i t ro  when  me la ton in  was added  a t  concen t ra t ions  of 
10 .4 and  10 .5 M (Table). R a t  hypo tha l amic  MAO ac t iv i ty  
was increased af ter  p inea lec tomy.  R a t  p i t u i t a ry  MAO 
was s ignif icant ly  increased by  cons t an t  l ight  and  pineal-  
e c t o m y  and  was s ignif icant ly  decreased by  c o n s t a n t  
darkness  (Table). Addi t ions  of mela ton in  in v i t ro  a t  
concen t ra t ions  of 10-4 t h r o u g h  10 .6 M decreased p i t u i t a ry  
MAO ac t iv i ty  (Table). 

Discussion. R ecen t  repor t s  suggest  t h a t  5-I-IT as well 
as o ther  biogenic amine  levels increase in the  h y p o t h a l a m u s  

Monoamine oxidase activity in rat hypothalamus and pituitary after 
melatonin injections, alterations in photoperiod, pinealectomy, or 
additions of melatonin in vitro 

Treatment No. of Tissue CPM • 102/mg P-value 
animals tissue 

Photoperiod 
LL 7 Hypothalamus 60.68 • 3.86" > 0.50 b 
LD 7 Hypothalamus 64.69 -b 3.28 
DD 7 Hypothalamus 63.21 =E 2.68 > 0.50 

> 0.50 o 
< 0.01 LL 7 Pituitary 96.95 =L 6.10 

LD 7 Pituitary 74.70 ~ 1.17 
DD 7 Pituitary 64.49 =E 2.59 

Pinealectomy 
Control Hypothalamus 
Pinealectomized Hypothalamus 
Control Pituitary 
Pinealeetomized Pituitary 

Melatonin in vitro a 
Control Hypothalamus 
10-4M Melatonin 
10-SM Melatonin 
10-SM Melatonin 
Control Pituitary 
10-4M Melatonin 
10-SM Melatonin 
10-6M Melatonin 

< 0.01 
< 0.001 

60.41 ~2 0:62 
65.03 n~ 0,56 < 0.10 
40.30 -1- 6.52 
60.86 ~ 4.19 < 0.02 

81.32 -4- 1.20 
58.53 :J= 0.83 < 0.001 
66.25 -b 0.36 < 0.001 
81.22 :J= 0.33 > 0.50 

9.12 4- 0.37 
6.63 ~: 0.12 < 0.05 
7.66 -t- 0.38 < 0.05 
7.39 -4- 0.42 < 0.05 

and  midbra in  af ter  me la ton in  injectionslS, 13. The resul ts  
f rom our inves t iga t ions  suggest  t h a t  this  increase could 
be due to mela ton in  induced  inhib i t ion  of MAO act iv i ty .  
This  is sugges ted  by  the  effects of p inea lec tomy,  pho to -  
per iod al terat ions,  and  mela ton in  addi t ions  in v i t ro  on 
p i t u i t a ry  and  h y p o t h a l a m i c  MAO act iv i ty .  The effects 
of the  t r e a t m e n t s  on 1V[AO ac t iv i ty  were more  d rama t i c  in 
t he  p i t u i t a ry  t h a n  in t he  h y p o t h a l amu s .  Because the  
h y p o t h a l a m u s  is a m i x t u r e  of  var ious  t ypes  of neurons,  
i t  m a y  n o t  be as homogeneous  a source of MAO as the  
p i tu i ta ry .  More clear cu t  results  might ,  therefore ,  be 
expec ted  wi th  t he  p i t u i t a r y  t h a n  wi th  h y p o t h a l a m i c  
prepara t ions .  Specific areas of the  h y p o t h a l a m u s  m i g h t  
undergo  changes  in MAO ac t iv i ty  t h a t  could be d i lu ted  
and  therefore  no t  de t ec t ed  wi th  whole h y p o t h a l a m i c  
h o m o g e n a t e  p repara t ions .  

Recen t ly  i t  was  sugges ted  t h a t  p inea lec tomy enhances  
L H  mobi l iza t ion  via a cent ra l  serotonergic  mechanism,  
pe rhaps  by  depress ing sero tonin  levels of the  h y p o t h a l a m u s  
thus  enhanc ing  L H  seeret ion 31. Mela tonin  admin i s t r a t ion  
has  the  opposi te  effect  and  increases serotonin  levels is, 31. 
Our da t a  suggest  t h a t  MAO ac t iv i ty  is effected b y  mela-  
ton in  and  could r ep resen t  a t a rge t  enzyme for th is  hormone .  
In  th is  respect ,  t he  effect  of me la ton in  on MAO ac t iv i ty  
could explain  t he  changes  in bra in  biogenic amines  af ter  
mela ton in  inject ions  lS, 19, and  could also expla in  h o w  
mela ton in  suppresses  F S H  and L H  secret ion 1~-18. Mela- 
t on in  could a l ter  biogenic amine  levels in the  b ra in  by  
inhib i t ing  MAO ac t iv i ty  and  thus  effect  b iochemical  and 
behaviora l  processes in t he  animal.  

Summary. R a t  p i t u i t a ry  MAO ac t iv i ty  was reduced  by  
co n s t an t  darkness  and  b y  addi t ions  of mela ton in  in vi t ro  
and  was increased by  c o n s t a n t  l ight  and  by  p inea lec tomy.  
H y p o t h a l a m i c  MAO ac t iv i ty  followed the  same p a t t e r n  
b u t  was less d ramat i ca l ly  affected.  The da t a  suggest  t h a t  
MAO m a y  be a t a rg e t  enzyme  for mela tonin .  
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ly). ~ P-value when compared with other treated group, a N ~ 6  for 
each assay. 
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Cycl ic  N u c l e o t i d e s  v s .  A d e n o s i n e  A n a l o g s  as  Inh ib i tor s  of Adeny la te  Cyc lase  Act iv i ty :  
N o n i d e n t i t y  of S i t e s  of Ac t ion  

Previous  repor t s  f rom our laborator ies  concerning the  
inh ib i t ion  of adeny la t e  cyclase (basal) ac t iv i ty  f rom guinea-  
pig lung by  cyclic nucleot ide  der iva t ives  1 and  adenosine  
analogs 2 have  con t r a s t ed  the  act ions  of these  two  classes 
of inhibi tors  in a t  least  two  ways.  Firs t ,  the  inhib i t ion  
by  2 'O-pa lmi toy l  cyclic A M P  1 appears  compe t i t ive  f rom 
double-reciprocal  k inet ic  plots,  whereas  t he  cor responding  
analysis  for the  adenosine  analog, 9-( te t rahydro-2-furyl ) -  
adenine,  reveals  inh ib i t ion  of a noncompe t i t i ve  t y p e  2. 
Second, inh ib i t ion  of cyclase ac t iv i ty  by  adenosine  ana-  
logs is Mg2+-dependent  3, whereas  inhib i t ion  b y  cyclic 
nucleot ide  der iva t ives  is not1, 3. In  th is  communica t i on  

we p resen t  the  resul ts  of addi t iona l  s tudies  t h a t  clearly 
show t h a t  the  s t ruc tu ra l  r equ i remen t s  for inhib i t ion  by  
t h e s e  two  classes of c o m p o u n d s  are marked ly  different .  
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