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SPIRTES, M. A., R. M. KOSTRZEWA AND A. J. KASTIN. a-MSHandMIF-leffects on serotonin levels and accumulation 
in various rat brain areas. PHARMAC. BIOCHEM. BEHAV. 3(6) 1011-1015, 1975. - Levels as well as accumulation of 
serotonin (5-HT) were measured in various brain regions of the rat after administration of a-melanocyte-stimulating 
hormone (MSH) and Pro-Leu-Gly-NH 2 (MIF-I). The method used in determining the serotonin measured both 
5-OH-tryptamine (5-HT) and 5-methoxytryptamine (5-MT). No statistically significant changes in levels or accumulation of 
serotonin after pargyline injection were found when unoperated control rats were treated with either MSH or MIF-I. 
Similar treatment of hypophysectomized rats indicated that both peptides significantly (p<0.05) lowered serotonin 
accumulation only in the area of the frontal cortex; a similar but smaller, not statistically significant, decrease was seen in 
the hypothalamus and hippocampus of the hypophysectomized rat. Since only hypophysectomized rats were affected, no 
correlation between the behavioral effects of these peptides (which has been found to occur in both unoperated and 
hypophysectomized rats) and the biochemical changes could be made. 

Melan ocy te-stimulating hormone 
Brain Serotonin 

Melanocyte-stimulating hormone release inhibiting factor Peptides 

MELANOCYTE-s t imula t ing  ho rmone  (MSH) and an 
MSH-re l ea se  inhibit ing factor (MIF-I,  prolyl-leucyl-  
glycinamide)  recently have been shown to exert  effects  on 
the behavior of  both normal  and hypophysec tomized  rats 
[5, 7, 8] .  Little is known,  however,  about  changes in levels 
or turnover  rates of monoaminerg ic  neurot ransmi t te rs  
which possibly could accompany  the behavioral changes 
observed af ter  adminis t ra t ion o f  e i ther  o f  these peptides.  
The present exper iments  were per formed to investigate the 
possible occurrence of  such relationships between repor ted  
behavioral changes after  t r ea tment  of  intact  and hypo-  
physec tomized  rats with ct-MSH or MIF-I and sero tonin  
levels or  accumula t ion  after  inject ion of  the monoamine  
oxidase inhibi tor  (MAOI)  pargyline. To establish a correla- 
t ion between behavioral  and biogenic amine al terat ions,  
neuro t ransmi t te r  changes should have been found for both  
the unoperated and hypophysec tomized  animal groups 
since behavioral  changes due to both  the above ment ioned  
peptides have been established for them [5, 7, 8] .  Such is 
not  the case since significant inhibi t ion of  serotonin 
accumula t ion  was found only in the frontal  cor tex  o f  
hypophysec tomized  but not  of  unopera ted  control  rats. 

METHOD 

Chemicals 

Synthet ic  a-MSH was measured by bioassay [6] and 
found to have maximal  activity ( 1 - 2  × 107 U/rag). 
Synthet ic  MIF-I was obtained from N. P lo tn ikof f  of  Abbo t t  
Laboratories,  North Chicago, Illinois and showed a single 
spot af ter  electrophoresis.  Solut ions of  the peptides were 
made in 0.9 percent  NaC1 - 0.1 percent  ascorbic acid and 
Were kept  at 4°C throughout  each day's exper iment .  Five- 
hydroxyt ryp tamine-c rea t in ine  sulfate and pargyline HC1 
were purchased from Regis Chemical  Co., Chicago, Illinois. 
F i v e - m e t h o x y t r y p t a m i n e  was purchased from Sigma 
Chemical  Co., St. Louis, Missouri arid used wi thout  further  
purification. The or tho-phthaldia ldehyde was obtained 
from Calbiochem Co., San Diego, California. All other  
organic and inorganic chemicals were of  A. C. S. grade. 

Procedure 

Effect  o f  a-MSH or MIF-1 on endogenous levels o f  
serotonin in various regions o f  the rat brain. Male, albino 

1 Supported by research funds from the Veterans Administration and NIH Grant NS 07664 (A.J.K.). 
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rats f rom S imonsen  Labora tor ies ,  Inc. ,  Gilroy,  Cal i fornia  
weighing 1 5 0 - 1 7 0  g received an in jec t ion  of e i the r  
syn the t i c  0~-MSH (500  ug/Kg, IP) or MIF-I (100  mg/Kg,  IP) 
at 24 hr  intervals  for  3 days and were sacrif iced 24 hr  a f te r  
the  final in ject ion.  The brains  were rapidly  r emoved  and  
dissected in to  var ious regions according  to the  m e t h o d  of  
Glowinski  and  Iversen [3 ] .  Tissues f rom each an imal  were 
f rozen on  dry ice and s tored at - 5 0 ° C  un t i l  assayed. 
Regions of  the  f ron ta l  cor tex ,  h y p o t h a l a m u s  and  pons-  
medul la  were invest igated in these  assays. 

Effect of" ~-MSH and MIF-I on serotonin accumulation 
in the regions o f  frontal cortex, hypothalamus, hippo- 
campus and pons-medulla o f  the rat brain. In this  s tudy ,  
groups of rats received e i the r  0~-MSH (100  ug/Kg, IP) or 
MIF-I (20 mg/Kg,  IP) at  24 hr  intervals  for a to t a l  of  3 
t r ea tmen t s .  Con t ro l s  received the 0.9 pe rcen t  NaC1 - 0.1 
percen t  ascorbic  acid di luent .  Levels of  s e ro ton in  in the  
group receiving MIF-I were the  same w h e t h e r  t aken  at 15 
rain or 60 rain af te r  the  last in ject ion.  The  MAOI pargyl ine 
HC1 (75 mg/Kg,  IP, free base) was in jec ted  1 hr  a f te r  the  
last in jec t ion  of  MIF-I or saline and  15 rain af te r  the last 
in jec t ion  of  c~-MSH and the  rats were sacrif iced 5 or 20 rain 
later. The  appropr ia te  zero- t ime group  was sacrif iced at the  
t ime when  pargyline o therwise  would  have been given. 
Since brain dissect ion accord ing  to Glowinski  and  Iversen 
[3] can be accompl i shed  wi th  some pract ice  in less t han  10 
rain,  the  individual  rats in each group were sacrif iced at 10 
min intervals.  The same individual  bra in  areas used for 
m e a s u r e m e n t  of  se ro ton in  levels as well as the  h i p p o c a m p a l  
area were f rozen separa te ly  on dry ice i m m ed ia t e ly  a f te r  
being removed  and  then  weighed.  Se ro ton in  assays were 
pe r fo rmed  on each area f rom each rat  af ter  h o m o g e n i z a t i o n  
in acidif ied b u t a n o l  by the  m e t h o d  of  Maickel as modi f ied  
by T h o m p s o n  et al. [ 1 5 ] .  The same e x p e r i m e n t  as 
descr ibed above was repea ted  using rats hypophysec -  
t omized  t ransaura l ly  by  Charles River Labora tor ies ,  Inc. 3 
weeks before  the i r  sacrifice. Such animals  were no t  
inc luded  in our  dissect ions if they  gained subs tan t ia l  weight  
dur ing  the  3 week per iod  in our  labora tor ies  or i f  the  sella 
turc ica  was found  to con ta in  p i tu i ta ry  r emnan t s .  

All animals  were kep t  on a 12 hr  light and  12 h r  
darkness  cycle and  r a n d o m l y  sacrif iced in the  late morn ing  
and  early a f t e r n o o n  hours  (10 a.m. - 3 p.m.).  Five or 6 
animals  were p repared  for  each po in t  on the  graphs. 

Statistical analyses. Analyses  for  s ignif icance of  differ- 
ences in se ro ton in  levels shown  in Tables  1 and  2 be tween  

con t ro l  and  ho rmona l ly - t r ea t ed  groups of rats  were 
pe r fo rmed  using D u n n e t t ' s  t test. The u n o p e r a t e d  and 
h y p o p h y s e c t o m i z e d  animals  were t rea ted  separate ly  even 
t h o u g h  they  were b o t h  Sprague-Dawley descendan t  
animals,  since they  dif fered no t  on ly  in the presence of  the  
p i tu i ta ry  bu t  also in the  dealers. For  rates of  se ro ton in  
accumula t ion ,  these two groups of  animals  were likewise 
t r ea ted  separa te ly ;  analyses of variance were pe r fo rmed  and  
probabi l i t ies  (p)  ca lcula ted based on the  F and  df  values. In 
the  cases where  the  F values for con t ro l s  and h o r m o n a l l y  
t rea ted  animals  were s ignif icant ly  d i f ferent ,  l inear  regres- 
sion analyses were pe r fo rmed  to ob ta in  rate cons t an t s  -+ 
er ror  term.  Because,  by the least squares regression m e t h o d  
uti l ized,  a single s t raight  line for the 5 and 20 rain poin ts  
did no t  always give the  smallest  er ror  terms,  it was of ten  
necessary to draw one line f rom 0 to 5 rain and a n o t h e r  
f rom 5 to 20 min.  These lines of  best  fit t hen  kep t  the  er ror  
t e rms  at a m i n i m u m .  Percent  d i f ference  be tween  the 
con t ro l  and pep t ide - t r ea ted  animals  was calcula ted from the 
rate cons tan t s  ob ta ined .  

RESULTS 

The values for endogenous  se ro ton in  levels found  in 
in t ac t  rats 24 hr  af ter  the  last h o r m o n a l  or d i luent  in jec t ion  
are shown  in Table 1. No stat is t ical ly s ignif icant  changes in 
se ro ton in  levels were seen when  these u n o p e r a t e d  con t ro l  
and  h o r m o n a l l y  t rea ted  animals  were compared .  

Table  2 lists the  levels of  s e ro ton in  found  in the 
h y p o t h a l a m u s ,  f ron ta l  cor tex  and h i p p o c a m p u s  in hypo-  
p h y s e c t o m i z e d  as well as u n o p e r a t e d  rats sacrificed wi th in  
an h o u r  af te r  receiving MSH or MIF-I. For  the  pons- 
medul la ,  only  unope ra t ed  animals  have been  invest igated.  
Se ro ton in  levels r emained  the  same w h e t h e r  the brains were 
r emoved  at 1 5 min or 1 hr  af ter  the  last pept ide  in ject ion.  
H y p o p h y s e c t o m y  did no t  cause a s ta t is t ical ly  s ignif icant  
change in se ro ton in  levels in any part  of  the brain thus  far 
examined  with one excep t ion :  the  level in the h ippocampa l  
area of  h y p o p h y s e c t o m i z e d  rats t r ea ted  wi th  MIF-I was 
s tat is t ical ly h igher  (15 percen t ,  p<O.05 )  than  tha t  found  in 
u n o p e r a t e d  animals.  It was also n o t e d  tha t  there  was a 
t endency  in the  h y p o t h a l a m i c  area for the  se ro ton in  level 
to  be h igher  for animals  t rea ted  wi th  MIF-I and  lower for  
rats t r ea ted  wi th  oe-MSH when compared  wi th  con t ro l  rats 
t r ea ted  wi th  saline. These changes were not  s ta t is t ical ly  
significant .  Endogenous  se ro ton in  levels at 0 rain were no t  

T A B L E  1 

SEROTONIN CONTENT OF VARIOUS REGIONS OF INTACT RAT BRAIN 24 HR AFTER MIF-I AND 
ct-MSH 

Treatment Frontal Cortex Hypothalamus Pons-Medulla 

Saline 0.60 ± 0.02 (6)* 1.40 + 0.04 (6) 0.79 -+ 0.04 (5) 

MIF-1 0.58 ± 0.02 (6) 1.35 + 0.05 (7) 0.80 + 0.02 (7) 

a-MSH 0.59 -+ 0.03 (6) 1.37 -+ 0.05 (5) 0.79 e 0.03 (6) 

*Values expressed as mean /ag/g wet weight + SEM. Number of animals at each point in parentheses. 



ct-MSH AND MIF-I AND SEROTONIN 1013 

TABLE 2 

SEROTONIN CONTENT OF VARIOUS REGIONS OF INTACT AND HYPOPHYSECTOMIZED RAT BRAIN WITHIN 1 HR AFTER 
MIF-I OR a-MSH 

Type of Animal Brain Area Saline MIF-I a-MSH 

Normal Hypothalamus 1.36 _+ 0.06 (6)* 1.47 _+ 0.04 (6) 1.28 _+ 0.03 (6) 

Hypophysectomized 1.35 _+ 0.04 (6) 1.45 ± 0.04 (6) 1.29 ÷ 0.04 (6) 

Normal Frontal Cortex 0.55 + 0.01 (6) 0.58 + 0.01 (6) 0.55 _+ 0.01 (6) 

Hypophysectomized 0.56 ± 0.02 (6) 0.57 _+ 0.01 (6) 0.56 -+ 0.01 (4) 

Normal Hippocampus 0.73 + 0.06 (5) 0.68 _+ 0.01 (6) 0.66 +- 0.01 (6) 

Hypophysectomized 0.69 + 0.05 (6) 0.78 + 0.03 (5) 0.62 _+ 0.02 (6) 

Normal Pons-Medulla 0.86 + 0.01 (6) 0.87 _+ 0.02 (6) 0.86 -+ 0.02 (6) 

*Values expressed as mean ~g/g wet weight _+ SEM. Number of 

al tered in the o the r  brain areas tes ted after  e i ther  hypo-  
p h y s e c t o m y  or pep t ide  t rea tment .  Sero ton in  con ten t  
decreased in the order: h y p o t h a l a m u s > p o n s - m e d u l l a >  
h i p p o c a m p u s >  frontal  cor tex.  

Figures 1 and 2 depici t  the endogenous  levels of  
sero tonin  at 0 min as well as the rates of  accumula t ion  of  
sero tonin  in the area o f  the frontal  cor tex  from unope ra t ed  
and h y p o p h y s e c t o m i z e d  rats at 5 and 20 min af ter  
pargyline inject ion.  Aside f rom the frontal  cor tex ,  the 
hypo tha l amus  and h ippocampus  were invest igated in a 
similar manner  in bo th  unopera ted  and h y p o p h y s e c t o m i z e d  
rats, while for the ports-medulla only  unope ra t ed  rats were 
used. Analysis o f  variance for all values (5 and 20 rain) o f  
se ro ton in  f rom the frontal  cor tex  gave an F(4,42)  = 0.98 
and a p > 0 . 4  for the unopera ted  animals;  for the hypo-  
p h y s e c t o m i z e d  animals a significant F value of  3.08 for the 
in terac t ion  o f  the sal ine-treated,  MIF-I t rea ted  and ~-MSH 
t rea ted  groups of  rats was found  with df = 4,43 and 
p<0 .05 .  

A fur ther  analysis o f  the se ro ton in  accumula t ion  curve 
in the frontal  cor tex  of h y p o p h y s e c t o m i z e d  rats by 
calculation of  linear regressions indica ted  that  for the first 
five minutes  there were no significant a l terat ions in 
se ro ton in  accumula t ion  be tween  the un t rea ted  cont ro ls  and 
the rats in jec ted  with 0(-MSH and MIF-I. During the last 15 
min, however ,  there was a decrease of  95 percent  or more  
in sero tonin  accumula t ion  rate for bo th  c~-MSH and MIF-I. 
As expec ted ,  similar calculat ions for the co r respond ing  
frontal  areas o f  the brain f rom unope ra t ed  animals showed  
no  significant d i f ferences  in se ro ton in  accumula t ion  
be tween  the non -ho rmona l ly  and hormona l ly  t reated 
animals. 

A m o n g  the o the r  brain areas of  h y p o p h y s e c t o m i z e d  rats 
inw.'stigated for se ro ton in  accumula t ions ,  analysis o f  
variance of  the hypo tha l amus  showed  an F of  2.16, p = 
0.089, slightly greater than the 0.05 level o f  significance. 

animals at each point in parentheses. 
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FIG. 1. Effects of pargyline (75 mg/Kg, IP) on endogenous 
accumulation of brain serotonin in the frontal cortex of control, 
MIF-I and MSH-treated intact rats. Each point represents the mean 
serotonin value from 5 -6  animals ± the standard error of the mean. 
For statistical treatment, analysis of variance followed by linear 
regression analysis of the slopes of the 0 -5  and 5 -20  min periods 
was performed in order to compare each hormonal group with the 

control. 

Both MIF-I and MSH caused some inhibi t ion of  se ro ton in  
accumula t ion  in the hypotha lamus .  For  the h ippocampus ,  
analysis o f  variance showed an F = 1.86, p = 0.14. In this 
case, only MSH caused some inhibi t ion of  serotonin  
accumulat ion .  
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FIG. 2. Effects of pargyline (75 mg/Kg, IP) on endogenous 
accumulation of brain serotonin in the frontal cortex of control, 
MIF-I and MSH-treated hypophysectomized rats. Each point 
represents the mean serotonin value from 5 - 6  animals -+ the 
standard error of the mean. For statistical treatment, analysis of 
variance followed by linear regression analysis of the slopes of the 
0 - 5  and 5 - 2 0  rain periods was performed in order to compare each 

hormonal group with the control. 

DISCUSSION 

The  m e t h o d  used for  the  d e t e r m i n a t i o n  of s e ro ton in  in 
our  expe r imen t s  is relatively nonspec i f ic  in t ha t  the 
f luorescence developed has the  same character is t ics  for 
5 -OH- t ryp tophan ,  5-HIAA, 5 - m e t h o x y t r y p t a m i n e  (5-MT), 
mela ton in ,  N-d iace ty l se ro ton in  and  5-HT [ 1 1 ,12] .  How- 
ever, in the  presence of  a suff ic ient  c o n c e n t r a t i o n  of 
pargyl ine  ( such  as t ha t  used here) ,  5-HIAA should  n o t  be 
fo rmed  in signif icant  amoun t s .  In addi t ion ,  5-OH- 
t r y p t o p h a n  [ 2] and  N-d iace ty l se ro ton in  [9] are no t  k n o w n  
to occur  in brain  tissue in a m o u n t s  l ikely to in ter fere  wi th  
the  f luorescence developed.  Mela ton in  is no t  ex t r ac t ed  
f rom bra in  by  the  m e t h o d  used by us (acidif ied bu t ano l )  
[ 1 1 , 1 2 ] .  This  leaves only  5-HT and 5-MT to c o n t r i b u t e  
s ignif icant ly  to f luorescence in our  ext rac ts .  5-MT is 
t h o u g h t  by  Bradley to act as a n e u r o t r a n s m i t t e r  m u c h  like 
se ro ton in  [ 1 ] .  By the  m e t h o d s  of gas ch r om a t og raphy -mass  
spec t roscopy ,  5-MT has been shown  to be present  in the  
h y p o t h a l a m u s  and o the r  brain areas [9 ] .  Essential ly,  
t he re fo re ,  what  is called se ro ton in  in ou r  e x p e r i m e n t s  is 
actual ly  a mix ture  of  5-HT and  5-MT. A decrease in 
f luorescence has been i n t e r p r e t ed  by us as a decrease in 
5-HT or 5-MT or bo th .  An increase in f luorescence levels 
would then  have to be i n t e r p r e t ed  as an increase in 5-MT or 
5-HT or bo th .  

In the  past,  the  evidence ind ica t ing  t ha t  ceMSH and 
MIF-I exer ted  direct  ef fects  on the  bra in  was based main ly  
upon  indi rec t  an imal  behaviora l  and  EEG studies  as well as 
the  use of  analogues of  ACTH which  were k n o w n  no t  to  
inf luence  the  secre t ion and  release of  per iphera l  endoc r ine  
h o r m o n e s  [5, 7, 8 ] .  These c o m p o u n d s  include pept ides  

( A C T H I - 1 0 ,  ACTH4-10  and  ACTH4.10-D-pheny la l an ine )  
s t ruc tura l ly  related to o~-MSH. They  were found  to 
inf luence  rat  behav io r  in b o t h  u n o p e r a t e d  con t ro l s  and  
h y p o p h y s e c t o m i z e d  animals.  

Leonard  [ 1 0 ] ,  for ins tance ,  s tudied  ACTH4_I0  and 
ACTH4.10(7 -D-pheny la l an ine )  for  the i r  behaviora l  and  
b iochemica l  effects.  The  fo rmer  was found  to delay the  
e x t i n c t i o n  of  a cond i t i oned  avoidance  response  and  the  
la t te r  to facil i tate it. Thei r  b iochemica l  effects  however  
were similar. Both  pept ides  also p roduced  a lowering of  
g a m m a - a m i n o b u t y r i c  acid ( G A B A )  and  se ro ton in  in the  
mid-bra in  [ 1 0 ] .  It was also c la imed tha t  the  same pept ides  
increased the  t u rnove r  of  n o r e p i n e p h r i n e  (NE) and reduced 
tha t  of se ro ton in .  U n f o r t u n a t e l y  no  ind ica t ion  of the 
var iabi l i ty  of  the  cont ro l ,  ze ro -minu te  levels of these 
t r ansmi t t e r s  was given so tha t  it is di f f icul t  to i n t e rp re t  
these s t a t e m e n t s  conce rn ing  t u rnove r  rates.  We also c a n n o t  
explain  why  Leonard  found  a decrease in overall  bra in  
se ro ton in  levels af ter  t r e a t m e n t  of  rats wi th  his two 
MSH-like pept ides  whereas  we found  tha t  ~-MSH t r e a t m e n t  
did no t  a l ter  s e ro ton in  levels in a n u m b e r  of bra in  areas. 

Vers teeg et  al. [16]  s ta ted  tha t  h y p o p h y s e c t o m y  itself,  
w i t h o u t  any  t r e a t m e n t  wi th  ACTH-analogues ,  caused a 
decrease in t u rnove r  rates of  5-HT, NE and dopamine  (DA) 
in whole  brain.  However ,  a close perusal  of these  data  raised 
the  ques t ion  as to whe the r  the  rate of  d isappearance  of  
5 -hydroxy- indo teace t i c  acid (5-H1AA), a deamina ted  
me tabo l i t e  o f  5-HT, in the  presence of an MAOI like 
pargyl ine was direct ly re la ted to the  5-HT fo rmed  in this 
type  of  expe r imen t .  No data  on the  direct  d e t e r m i n a t i o n  of  
5-HT were provided.  The s tudy  of  Neff  and Tozer  [ 1 3 ] ,  
upon  which  the  t e c h n i q u e  used by Versteeg e t  al. is based, 
assumes tha t  5-HIAA is the  major  me tabo l i t e  of 5-HT. The 
possibi l i ty  must  be cons idered  however ,  tha t  when  an 
MAOI is used and  the  p r o d u c t i o n  of  5-HIAA is b locked,  
o t h e r  pa thways  of 5-HT metabo l i sm such as 0 -me thy l a t i on  
or N-acyla t ion  may subs t i tu te .  It has already been men-  
t ioned  tha t  the  presence of  5-MT in the  h y p o t h a l a m u s  has 
been es tabl ished.  Were the me tabo l i c  pa thway  to change,  
Neff  and Tozer  s tate  tha t  the i r  model  would  have to be 
a l tered and  5-HIAA disappearance  would  not  necessari ly be 
equal  to 5-HT synthes is  rates. Vers teeg e t  al. also emp loyed  
t r a n y l c y p r o m i n e  as the MAOI to inh ib i t  se ro ton in  break- 
down.  T r a n y l c y p r o m i n e  is k n o w n  no t  on ly  to block MAO 
bu t  also to compe te  wi th  se ro ton in ,  p robab ly  at its 
r eup take  sites [ 4 ] .  This effect  could increase ext race l lu lar  
n e u r o t r a n s m i t t e r  levels and thus  increase serotonin-0-  
m e t h y l a t i o n .  Such a change in me tabo l i sm could also br ing 
a b o u t  a lower 5-HT level w i thou t  affect ing 5-HIAA 
disappearance .  In con t ras t  to the  decreased tu rnove r  rates 
seen af ter  h y p o p h y s e c t o m y  for 5-HT, NE and  DA, Vers teeg 
[ 16] f o u n d  no  changes in s teady state  levels or in " t u r n o v e r  
ra tes"  of  these n e u r o t r a n s m i t t e r s  af ter  t r e a t m e n t  of  the  
ope ra t ed  animals  wi th  ACTH 4_ 10. 

P lo tn iko f f  e t  al. [14]  in jected no rma l  mice daily for 5 
days wi th  as much  as 20 mg/Kg of MIF-I. The animals  were 
then  sacrif iced one h o u r  af ter  the  last in ject ion.  No changes 
in the  s teady  s ta te  levels of  5-HT, NE or DA in the whole  
brain of  these mice were noted .  Using no rma l  u n o p e r a t e d  
rats, we were able to conf i rm P lo tn ikof f ' s  results  for 
se ro ton in ,  af ter  a dose of 20 mg/Kg of  MIF-I daily for 3 
days. Likewise,  our  expe r imen t s  wi th  e~-MSH (100 ug/Kg, 
daily for  3 days) in jected in to  h y p o p h y s e c t o m i z e d  rats t end  
to  conf i rm the  results of  Vers teeg et  al. [16]  tha t  no  
changes in s teady state  levels of 5-HT and 5-MT occur red  
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u n d e r  these cond i t ions .  What  cou ld  no t  be s u p p o r t e d  were 
tlhe e x p e r i m e n t s  of  Vers teeg and colleagues ind ica t ing  t ha t  
s e r o t o n i n  synthes is  was no t  a f fec ted  af te r  t r e a t m e n t  of  
h y p o p h y s e c t o m i z e d  rats  wi th  the  MSH-like pept ides ,  
ACTH4- t  0 and  ACTHI_ t o. Using a-MSH itself ,  we f o u n d  it  
did cause a decrease in s e ro ton in  a c c u m u l a t i o n  a f te r  
pargyl ine  in jec t ion  in the  area of  the  f ron ta l  cor tex  of  the  
bra in  of  h y p o p h y s e c t o m i z e d  rats. MIF-I was found  to  
accompl i sh  the  same change.  

It is conc luded  f rom our  results  and  those  of  o thers  t h a t  
n o  cor re la t ion  can be made  as yet  be t w een  the  behaviora l  

changes  appear ing  af te r  a -MSH or MIF-I t r e a t m e n t  of  rats  
and  changes  in levels or a c c u m u l a t i o n  of  s e ro ton in  a f te r  
pargyl ine  in jec t ion .  Pre l iminary  results  f rom e x p e r i m e n t s  
measur ing  n o r e p i n e p h r i n e  b r e a k d o w n  af ter  a - m e t h y l  DOPA 
in jec t ion  do indica te  a cor re la t ion  in the  midb ra in  area 
be tween  behaviora l  changes  and  n e u r o t r a n s m i t t e r  al tera- 
t ions.  
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