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I:.IIRENSING, R. H. AND A. J. KASTIN. Clinical investigations .lot emotional effi'cts of m,uropeptide hormones. 
PItARMA('. BIO('HI'M. BEHAV. 5: SUPPL. l, 89-93,  1976. - After the demonstration that hypothalamic peptides can 
have a direct effect on the central nervous system, a series of studies was initiated to investigate the hypothesis that 
hypothalamic peptides could have an effect on emotions and affect. TRH was administered to 6 patients with endogenous 
depressions in a double-blind, cross~wer design with transient improvement in the mental depression of 4 of the 6 patients. 
In a second study involving 8 seriously depressed patients given 1000 ug of TRH for 10 days, no significant antidepressant 
effect of TRH was observed. In a pilot, double-blind study of 18 women with endogenous depressions, the group receiving 
MIt.-I 60 nag per day in a single daily dose for 6 days responded better than the placebo group, which in turn responded 
better than the group receiving MIF-I 150 mg per day. In a second, double-blind study testing M1F-1 in endogenous 
depressions, 5 patients met the criteria for substantial improvement out of a total of 8 receiving MIF-1 75 mg per day. In 
contrast, only one patient met tt',e~ criteria in each of the remaining 2 groups, consisting of l0 patients rcceiving MIF-1 
750 mg per day and 5 patients receiving placebo. Finally, 6 men complaining of decreased libido and/or potency ,xere 
given intravenous injections of LHRH 700 ~ug or ~line once daily for 3 consecutive days per week in a double-blind, 
cross-over design. In addition, 3 men were given much higher doses of LHRIt in a single-blinded study. No substantial 
effect on libido c~r sexual pertbrmance was observed. 
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Hypothalamic peptides 

AFTt'~R the demons t r a t i on  in animals that hypo tha lamic  
pept ides  can have a direct effect  on the central  nervous 
system not inediated by the pi tui tary [15 ,19 ] ,  we began to 
investigate the possible effects  of hypo tha lamic  ho rmo n es  on 
emot ion  and affect  in man. We were initially in teres ted in 
testing the effect  on mental  depression of  melanocyte-  
s t imula t ing-hormone  release inhibi t ing factor  (MIF-1, 
prolyl- leucyl-glyeinamide) ,  since MIF in animal studies had 
shown itself more effective than the tricyclic anti- 
depressants  in the dopa response po ten t i a t ion  test 1191 and 
reversed the sedative effects  of  deserpidine in mice and 
monkeys  1201, 2 animal models  used to screen for 
potent ia l  an t idepressant  agents. Since thy ro t rop in  releasing 
h o r m o n e  (TRIt ,  pyrogluta lny-his t idyl -prol ine  amide)  was 
also active in the dopa po ten t i a t ion  test [21] and MIF-1 
was not readily available at the t ime for clinical testing, we 
proceeded  to test lhe effect  of TRH in mental  depress ion 
first, fol lowed by clinical studies with MIF-1. Wc were 
encouraged to report  our prel iminary results with TRH in 
depression by the positive report  of Prangc and Wilson 
[22] .  Finally, thc repor ts  that  lu tc in iz ing-hormone-  
rc lcas ing-hormone (I . IIRH) enhanced  sexual interest  and 

behavior in animals [17,181 as well as had a similar effect  
in hypogonada l  men [16 ,23] ,  led us to investigate the 
effects  of  LHRH on decreased libido and psychogenic  
impo tency  in man. 

We will report  the results of  5 of our research studies 
into the effects  of  hypolha lamic  pept ides  on depressed 
affect  and libido and discuss the hypo thes i s  that hypo tha-  
lamic pcpt ides  h~ve effects  on emot ions  and affect .  

M ETI  tOt) 

Stud)' :1 I'RII in Mental Depression - 1 

Six pat ients  with endogenous  depressions were adminis- 
tered 500 ug of  TRH or saline intravenously for 2 
consecut ive 3 day periods using a double-bl ind,  cross-over 
design. Patients  were evaluated with the Hamil ton Rating 
Scale for depression,  the Zung Self Rating Scale for 
depression,  a self assessment global scale, and an examiners  
global rating. The examining  psychiatr is t ,  on the basis of  
the pa t ien t ' s  self rating as well as his evaluations,  designated 
the 3 day period during which the greater clinical improve- 
ment  occurred  [ 141. 
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S t u d y  B - T R t t  in Menta l  Depression - 2 

Eight seriously depressed patients,  6 women and 2 men, 
7 with endogenous  depressions and I with a psychot ic  
depressive reaction,  were given a single, rapid, intravenous 
injection of  1000 ug of "['RH or saline daily for 3 days 
(Days I 3) in a double-blind design. For  the next 7 days 
(Days 4 - 1 0 )  all patients received 1000 ug of  "I-RH 
intravenously daily in a single-blind design. Patients were 
evaluated with the Hamil ton Rating Scale for depression on 
Days I, 4, 7, I I and daily before their injections with a 
Global Severity of  Illness Scale ~Range 0- 6). The patients 
rated themselves daily with a Zung Sell' Rating Scale for 
Depression and 3 t imes a day using a line self rating scale 
for depression. A patient was judged to be substantially 
improved during the first 3 days or during the fol lowing 7 
day period if 3 of  the follov,'ing 4 criteria were satisfied: la) 
if 50 percent or greater reduct ion in tile t lamil ton Score; 
(b) a reduct ion of  the Zung Sell Rating Score into the 
normal range of  45 or  less: (c) a reduct ion in the Global 
Severity of  Illness Scale to less than three: anti (d) a 
reduct ion of 50 percent and greater in the amount  of  
depression indicated by the Line Self Rating Scale I 11 ]. 

S t u d y  (" MIt"-I in Menta l  Depression - 1 

Eighteen women,  35 to 61 years old, with unipolar  
mental depressions were tested for 9 days. The first 3 days 
of  the investigation, (Days 1-.3) each patient  received as a 
single, morning,  oral dose, 6 capsules containing a placebo. 
t:or the next 6 days (Days 4 - o )  all the women cont inued 
to receive the same number  of  identical appearing capsules 
each morning:  one-third (6) of  the patients cont inued to 
receive placebo, 6 patients received 60 mg of MIF-I daily 
and 6 pat ients  received 150 mg MIF-I daily. The initial 
lead-in period was single-blinded with the t rea tment  period 
double-bl inded.  The patients were evaluated by the 
I tamil ton Rating Scale for depression every 3 days and by a 
Global Severity of  Illness rating daily. The patients rated 
themselves by means of  the Zung Rating Scale for 
Depression, A NIMH symptom sell" evaluat ion form every 3 
(lays and by a line self-rating for depression 3 t imes daily. 

Criteria for substantial improvement  were: (1) a 50 
percent or  greater reduct ion in the Hamil ton score: (2) a 
reduct ion on the Zung score into the normal range of  45 or 
less: (3) a 50 percent or greater reduct ion in the line 
self-rating; (4) a reduct ion in the NIMH symptom score to 
60 or below; (5) a decrease in the Global Severity of  Illness 
rating to below 3. If 4 out  of  the 5 criteria were met for 
ei ther the placebo period or the drug trial period, the 
patient  was .judged to be substantially improved (luring that 
period 181. 

S t u d y  D MII,'-I in Menta l  Depression - 2 

Twenty- three  patients,  18 women and 5 men, ages 
23. 61 with endogenous  depressions of  both the unipolar  
and bipolar type, of f  antidepressant  medicai ton for 2 
weeks, were included in a double-blind study of  5 treat- 
ment regimens: Placebo, MIF-I 25 tug t.i.d., MIt;-1 75 mg 
in a single dose in the morning,  MIF-I 250 mg t.i.d, and 
MIF-I 750 rng in a single a.m. dose. All patients received 3 
daily doses of  the same number  of  identically appearing 
capsules for a total of  5 days (Days 1. 5). Patients were 
evaluated with the Hamil ton Rating Scale and a NIHM 35 
Symptom Self Rating Scale on Days 1, 3 and 6; by a Zung 

Sell" Rating Scale for Depression on Days I and 6; by the 
examiner ' s  Global Rating Scale daily and a Line Self Rating 
Scale 3 times a day. The sarne criteria for substantial 
improvement  as used in Study ( '  were employed.  

Stud) ,  E I, t t R I t  m Decreased I luman  I, ihido 

Six men complaining of  decrcascd libido or impotency  
for which no organic basis could be discovercd were given 
intravenous inject ions once daily for 3 consecutive days per 
week at the beginning of 2 consecutive weeks. The patients 
received ei ther I H R f l  700 tag or saline in a double-blind, 
cross-over design. One wonlan also complaining ¢)t" 
decreased libido took part in the study. Patients reported 
their sex drive and sexual perfor lnancc by means of daily 
and weekly quest ionnaires  and rated which of  the 2 weeks, 
if any, was superior in terms of  increased !ibido. In addit ion 
3 men were given LHRIt  1250-3000 tag per dose in three 
consecutive intravenous doses per week from 1 to 3 weeks 
in a single-blinded study using the same questionnaires.  

R ES t I I,TS 

S t u d y  ..I 

One patient was found to be hypothyro id  on the basis ot 
her T-3, T-4 and TSH response to 7Rt l .  Of the 5 remaining 
euthyroid  patients,  all 5 were assessed as showing more 
clinical improvement  during the 3 day period thcy received 
TRH. Four  patients experienced marked improvement  al 
some t ime during this 3 day period and the remaining 
patient experienced mild improvement .  The first sign of 
improvement  occurred from I to 6 hr after the firsl 
injection for 4 patients to several hours after the third 
injection for the remaining patient .  "lhc durat ion of 
improvement  lasted from 3 hr to three days. However, 3 
out of  the 5 patients,  3 out of  the 4 with marked 
improvement ,  received TRH for the first period of 3 days. 
increasing lhe chances that an initial placebo effect and vn 
order of  t reatment  effect would appear to be caused by 
TRII .  The sixth, hypothyro id  patient was also assessed as 
showing moderate  clinical improvement  during the time 
that she received TRH. It was our opinion that node f in i l e  
conclusion could be reached from this study concerning the 
use o f ' l R H  as an antidepressant.  

S tud t '  i t] 

Saline was superior to TRIt  during the initial 3 day 
double-blind period, with 3 of the 4 patients receiving 
saline and none of  the 4 patients receiving TRH showing 
substantial improvement  (Table 1). Dur ing thc  7 d a y s a l l o f  
the pat ients  received T R H ( D a y s 4  10), those paticnts who 
had improved on saline maintained their improvement .  
Only one patient who had not improved went on to show 
substantial improvement  while on TRH. Wc concluded 
there seemed little evidence from lhis study to suggest "FRII 
is a clinically useful antidepressant.  

S t u d y  (" 

Four patients showed substantial improvement  by the 
end of  lhe initial 3 day placebo period and cont inued to 
improve regardless of  what they received for the remaining 
6 days (2 patienls on placebo, 1 patient each receiving 60 
mg or 150 mg daily of  MIF-I) .  Of the patients nol 
substantially improved by l)ay 4, 4 out of  the 5 patients 
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TABLE 1 

LACK Of  SUBSTANTIAL IMPROVEMENT IN MENTAL DI'- 
PRESSION WITH TRH (10110 pg I.V. DAILY FOR 7 -10 DAYS) 

Patient 
No. 

-= 

TRH .3 
Daysl-lO- 5 

8 

Saline 
Days I - 3 i 4 

TRH 6 
Days4-10 7 

Sex i Age t Diagnosis 

F 27 Unipolor 
F 52 IM 

M 35 Bipolar 
F 42 Unipolor 

F 48 PDR 

F 33 Unipolor 
F 49 Unipolor 
M ,47 Unipolor 

IM : Involutional melancholia 
PDR = Psychotic depressive reaction 

Substantial Improvemenl 
Days I - 3 Days 4 - I0 

No No 
No No 
No Yes 
No No 

Yes Yes 

Yes Yes 
Yes Yes 
No No 

receiving 60 mg of  MIF-1 showed  subs tan t ia l  i m p r o v e m e n t  
by Day 10, with  most  i m p r o v e m e n t  occur r ing  a f te r  24 hr 
and before  48 hr  fol lowing the first dose of  MIF-1. Two of  
the  4 pa t i en t s  c o n t i n u i n g  to receive p lacebo  improved  
subs tan t ia l ly  by Day 10. The group given 1 5 0 m g o f M I F - I  
each clay had the  poores t  overall  response  with on ly  2 of  
the  5 pa t ien t s  improv ing  subs tan t ia l ly .  Figure 1 d e m o n -  
s t r a i t s  the di t ' fercnt  responses  of  the  3 groups  by the  mean  
decrease in the  t t a m i l t o n  score for each group f rom the 
morn ing  of  Day 4, the  beg inn ing  of  the t r e a t m e n t  per iod.  
The only  test showing  any s tat is t ical ly  s ignif icant  d i f fe rence  
be tween  the  groups  was the Line Sell' Rat ing (Fig. 2). The  
pa t ien t s  receiving 60 mg MIF-I showed more  i m p r o v e m e n t  
(17<0.05, l )uncan  Mult iple Range Test)  than  the group 
receiving the p lacebo  on flays 5 and 0 and than  the group 
receiving the  150 mg dose on Days 6, 7 and % 

I m p r o v e m e n t  was susta ined for a m i n i m u m  of one  
m o n t h  to indef in i te ly  for many  pa t ien ts .  One pa t ien t  began 
to relapse af te r  one m o n t h  anti af ter  3 m o n t h s  she was 
rehospi ta l ized  anti given a repeat  trial of 60 mg of MIF-I 
with  the examine r  remain ing  bl ind for bo th  trials. The 
initial p lacebo  per iod was o m i t t e d  and wi th in  3 days she 
again r e sponded  with subs tan t ia l  i m p r o v e m e n t  to the  
second trial of  MIF-I .  

Study l) 

Again the lower doses of MIF-I were associated wi th  
more i m p r o v e m e n t  in depress ion  c o m p a r e d  to p lacebo.  
Also the higher  doses of M1F-1 were again associated wi th  less 
i m p r o v e m e n t  than  tha t  scan wi th  placebo,  l.isted in o rder  
of improvemen l  the groups  are as follows: MIF-I 75 nag q. 
a.m. two pa t i en t s  met the criteria for subs tan t ia l  improve-  
ment  ou t  of  a to ta l  of  3 pa t i en t s  in the  g roup;  MIF-I 25 mg 
t.i.d. 3 pa t i en t s  subs tan t ia l ly  improved  out  of a to ta l  of 5 
pa t ien ts :  MIF-I 250 mg t.i.d. I pa t i en t  subs tan t ia l ly  
improved  out  of  a to ta l  of 6 pa t i en t s :  and MIF- i  750  mg q. 
a.m. no pa t i en t s  subs tan t ia l ly  improved  out  of  a total  of  4 
pat ients .  ( ' o m b i n i n g  the 4 t r e a t m e n t  groups  in to  high and 
low tota l  daily dose groups,  the MIF-I 75 mg per  clay group  
had 5 pa t i en t s  showing  subs tan t ia l  i m p r o v e m e n t  out  of  a 
to ta l  of  8: the M1F-I 750 mg per day had 1 pa t i en t  showing  
subs tan t ia l  i m p r o v e m e n t  out  of a to ta l  of 10 pat ients .  
Except  in the case of  1 pa t i en t  in the MIF-I 75 mg per day 
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dose, i m p r o v e m e n t  was subs ta ined  for at least one week 
and usually longer. 

Study /:' 

This s tudy  was r emarkab le  by the absence  of a p lacebo  
effect .  Very li t t le effect  was also seen t ronl  L t lRH with  
only  one  man pa t ien t  in the double -b l ind  s tudy  repor t ing  
any clear increase in l ibido and po tency  dur ing  the t ime he 
received LIIRH. The I woman  in the s tudy repor ted  no 
i m p r o v e m e n t  in her l ibido and rated the week she received 
saline as slightly be t t e r  than  the week she received Lt lRH.  
The men who  received the higher  doses of LHRl l  repor ted  
no clear i m p r o v e m e n t  in thei r  sexual abi l i ty or interest .  

DIS( 'USSION 

Despite early op t imis t i c  repor ts ,  TRH has not  been 
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found  to bc a general ly  effect ive an t idepressan t  agent  in 
nun t e rous  s tudies  e m p l o y i n g  various doses and routes  of  
a d m i n i s t r a t i o n  and  diagnost ic  categories  of  depress ion.  In 
our  review of  the l i te ra ture  [91,  we found  4 posi t ive 
s ingle-bl inded s tudies  involving a to ta l  of  21 pa t ien t s  
suggest ing a possible an t idep res san t  effect  of  TRH.  There  
were 2 posi t ive doub le -b l ind  s tudies  involving a total  of 15 
pat ients .  In con t ras t ,  there  were 8 negative doub le -b l ind  
s tudies  emp loy ing  bo th  the in l r avenous  and higher  dose 
oral rou tes  of  adm i n i s t r a t i on  of  TRH to a to ta l  of  94 
depressed pa t i en t s  with  b o t h  e n d o g e n o u s  and reactive 
depress ions .  In add i t i on  there  were 2 negat ive single-blind 
s tudies  involving a to ta l  of 35 pa t ien ts .  We conc luded  that  
there  is l i t t le evidence to cons ider  TRH a clinically effect ive 
an t idepressan t ,  a l t hough  there  remains  a dis t inct  possibi l i ty  
that  there  are occas ional  pa t i en t s  with men ta l  depress ion  
who  do respond to TRH.  If indeed these pa t i en t s  do have a 
specific response  to TRII ,  the}' at p resent  arc not  a readily 
ident i f iab le  mino r i t y  and respond to TRI t  m u c h  like an 
id iosyncra t ic  side effect .  

Despite  an initial r epor t  of  i m p r o v e m e n t  in four  ch ron ic  
sch izophren ic  pa t i en t s  [241 as ref lected by a decrease  in 
the i r  rate of  ha l luc ina t ions  and overall  score on the  Brief 
Psychiat r ic  Rat ing  Scale a f te r  i n t r avenous  TRH,  dot, ble- 
bl ind con t ro l l ed  s tudies  with TRH have failed to detec t  any  
clinical e f fec t iveness  TRI t  in sch izophren ia  [5 ,0 ] .  

The p ic tu re  is not  as clear with MIF-1 in men ta l  
depress ion.  Our  two studies  suggest that  MIF-1 may have 
an an t idepressan t  effect  which can be clinically useful and 
which  in some pa t i en t s  is assocated  with ex t ended  improve-  
mont .  In our  s tudies  we have seen a grea ter  an t idepressan t  
effect  associated with the low oral dose of  MIF-I than  with 
the  h igher  dose, a f inding somewha t  like tha t  observed in 
Park inson ' s  disease 12,31. In lower  doses, oral MIF-I 
p roduces  an EEG profi le  s imilar  to ami t r ip ly l ine ,  while in 
higher  doses the  profi le  resembles  tha t  seen with a m p h e t -  
amines  and o t h e r  p s y c h o s t i m u l a n t s  [ 1 3 ] .  In our  s tudy  of  
MIF-I in tardive dyskinesia  [ 1 0 l ,  we saw more  improve-  
menl  in the  dyskinesia  with  the lower oral dose. In tha t  
same s tudy,  we found  no subs tan t ia l  clinical i m p r o v e m e n t  
in the  psychia t r ic  cond i t ion  of  the 13 chronica l ly  inst i tu-  
t ional ized pa t i en t s  with sch izophren ia  and chron ic  organic 

brain syndromes .  These clinical studies,  as well as the 
p o t e n t i a t i o n  of  dopa in animals ,  suggest tha t  MIF-I acts by 
af fec t ing  ( 'NS d o p a m i n e  tracts.  M1F-I is r epor ted  to 
p o t e n t i a t e  the mot i l i ty  effect  of  the d o p a m i n e  agonist  
a p o m o r p h i n e  on  rats rendered  ak ine t ic  by a 6 -hydroxy-  
d o p a m i n e  hypo tha l a tn i c  lesion, po in t ing  to the post- 
synap t ic  d o p a m i n e  recep tor  as the possible site of  ac t ion  of 
MIF [2 ] .  I lowever,  the role of d o p a m m e  pa thways  in 
menta l  depress ion is not  clear. 

There  is the possihi l i ty  tha t  MIF-I may not  be absorbed  
well orally or is degraded in the gas t ro in tes t iona l  tract  or 
a l tered in its passage t h rough t  the liver. More recent  repor ts  
indica te  in t r avenous  doses of MIF, 200 rag, plus oral 
levodopa are more  effect ive m Park inson ' s  disease with an 
improvemen t  in the pat ients"  mood  11,21. |"ischer ¢'t al. 
[12]  repor ted  i m p r o v e m e n t  in Parkinson pat ients"  mood  
with M[F-I ,  30 m g a  day in t ravenous ly  for 2 weeks. 

While I)oering et  al. 17] repor ted  an increase in sexual 
interest  in normal  vo lun tee rs  af ter  in ject ions  of  I .HRH at a 
dose lower than  lhat  we employed ,  and despi te  clinical 
s tudies  repor t ing  an increase in l ibido in hypogonada l  men 
receiving L t lRH [ 1 6 , 2 3 ] ,  to date there have been no well 

con t ro l l ed  s tudies  clearly d e m o n s t r a t i n g  a clinically useful 
effect  of LHRl t  to increase sexual interest  and perfor-  
mance.  A double -b l ind ,  p lacebo cont ro l led  s tudy  by 
Benker t  et  al. [4] suggests that  IHRI ' I  must be first 
admin i s t e red  several weeks but  tha t  an increase in sexual 
po tency  is only seen af te r  LIIRH has been d i scon t inued  for 
4 6 weeks. We arc cur ren t ly  unde r t ak ing  a s tudy  using 
higher  doses of I .I tRff over  ,l much  longer period of l ime to 
fully assess its po ten t i a l  for increasing male sexual 
p o t e n c y  and l ibido whcrc bo th  are palh~logical ly  
dcprcsscd.  

In summary ,  clinically useful effects  of  hypo thah ,  mic 
pept ides  on  h u m a n  affect  and e m o t i o n  remain  to be 
subs t an t i a t ed .  "IRH does nol appear  to have any general 
clinical usefulness  as an an t idep res san t  anti the possible 
ef fec t iveness  of  MII:-I as an an t i -depressan t  remains  
encourag ing  but  far f rom proven.  I , I IRtl  may have some 
role in subs tan t ia l ly  increasing h u m a n  sexual po t ency  and 
l ibido but  invest igat ions  have not  yet adequa te ly  suppor t ed  
lhis hypo thes i s  by r igorously con t ro l led  clinical studies.  
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