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Early studies suggested that peptides from the pitui- 
tary gland might have affects on the central nervous 
system (CBS). Murphy and Milicr [I] and Miller and 
Ogawa [r’] showed that administration of corticotro- 
pin (ACTH) resulted in resistance to extinction of a 
conditioned avoidance response. Dc Wied [3] used 
this test involving electrical shock to demonstrate that 
mel~~nocyte-stimulating hormone (MSH) can have the 
same effuct as AC‘TH and that the active sequence 
is ACTH/MSH -l II) [AJ. Approaching the problem 
for the first time from a direct interest in MSH, 
several different behavioral tests in the rat and man 
as well as studies of electrical activity (EEG) in the 
brain of these species were initiated in I966 by Kastin 
and colleagues. The results from these investigations 
arc consistent with the hyp~~thesis that MSH results 
in improved visual memory and sustained levels of 
attention [S. h]. Thcsc studlcs differed in approach 
from the previous ones of Krivoy 01 al. [7,8]. who 
examined the spinal cord and electrical discharge. and 
from those of Fcrrari OT rri. 19. 10]. who tested 
stretching activity and yawning. 

In an unrelated series of iilvestig~~tiol~s, Wilson rt 
trl. [ 1 I] were investigating the interactions of tricyclic 
antidepressants and thyroid hormones. Their early 
findings suggested that the time of onset of anti- 
depressant activity was shortened by the use of thyroid 
hormone [I 11 (T,, tri-iodothyronine) as well as thyro- 
tropin (TSH) [I?]. a pitlti~lry hormone whose release 
is stimulated by TRH (thyrotropin-rel~sing hor- 
mone). 

Thus, the stage was sot for the next logical series 
of studies to dctcrmine whether the relatively newly 
identified and isolated hypothalamic releasing fac- 
tors [ l3]. MIF--1 (melanocyte-stimulating hormone 
release i?lhibiting factor. Pro-L~Ll-Gly-~H~) and 
TRH. had direct effects in the central nervous system. 
Later. other hypothalamic hormones like growth hor- 
mone release inhibiting hormone (GH-RIH) and 
gonadotropin-releasing hormone (GnRH) were also 
tested. 

Since Cotzias c’t cd. [lil] reported that MSH 
appeared to aggravate the symptoms of Parkin- 
sonism. and Kastin 1’1 trl. [ 15. 161 demonstrated that 
MSH release was caused by phenothiazines, com- 
pounds which can cause extra-pyramidal effects. it 
seemed logical to determine whether MIF-I might 
reduce these effects. The animal models that we 
cmploycd to identify potential atlti-Parkinsot~ian acti- 

vity included Dopa potentiation [17], oxotremorine 
antagonism [IS], and reserpine reversal [19]. How- 
ever. as a result of the work showing central actions 
of MSH, we looked for a direct effect of MIF-I on 
the brain in these same tests by using hypophysecto- 
mized animals. MIF-I was active in all these systems 
and the presence of the pituitary gland was not 
required. This was the first clear demonstration of 
extra-endocrine effects of any hypothalamic peptide, 
in this case MIF-I (independent of a change in MSH 
release from the pituitary). It has been confirmed by 
Huidobro-Toro rt al. [lo], In subsequent studies. we 
found that there were no alterations in the activity 
of MIF-I on the brain in the Dopa test in adrenalec- 
tomized, ovariectomized. castrated, pine~~lectomized. 
s~3l~enectomized, thyroidectomized. I~arathyroidecto- 
mized. nephrectomized or thymectombed ani- 
mals [21]. This substantiated the extra-endocrine 
effects of MIF-I in the Dopa test [21]. 

The marked activity of MIF-I in potentiating Dopa 
was further demonstrated by its activity in potentiat- 
ing the behavioral effects of apomorphine on moun- 
ting [32]. Yet, no change in the levels of hiogenic 
amines in the brain was found [Zl] nor was there 
any alteration of dopatnine turnover rates (as mea- 
sured directly [23.24] or indirectly by HVA [21]) in 
the striatum. However. using incorporation rates of 
tyrosine, Friedman et al. [35] observed increased syn- 
thesis of dopamine in the striatum. Perhaps it would 
be informative to measure turnover rates of labeled 
dopamine itself in different areas of the brain and 
also to determine whether differences in the strain 
of rat can be a varying factor. There are preliminary 
data which indicate that MIF-I may cross the blood- 
brain barrier and that it exerts a post-synaptic effect 
[23]. 

On the clinical side. early studies indicated that 
MIF-I appeared to reduce the symptoms of Parkin- 
sonism [2628]. Since two of our major tests (Dopa 
potentiation and reserpine reversal) are also animal 
models for clinical depression, MIF-I was also eva- 
luated for potential antidepressant activity. Prelimi- 
nary studies suggested that MIF-I may have slight 
effects in reducing symptoms of depression 1291. 

The original motivation for studying the effects of 
TRH in the brain was the observation that tri-iodo- 
thyronine (T3) [l i] and TSH [ 121 could potentiate the 
effects of imipramine in depressed patients. In animals 
we found that TRH potentiated Dopa centrally in 
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intact. hypophqsectomized and thyroidectomired ani- 

mals /Xl. 317. This finding cstablishcd. as in Lhc car- 
her cast of another tripcptidc MIF-I. that TRH WIS 

e~~cti~uccnt~all~~trid~as not dcpcndent upon thepitui- 
tary (TSH) or 0lqroid (T,. T,). It has been confrmcd 
hq Huidobro-Toro ot trl. [X]. In other studies [XJ, 
it H:IS shown that TSH, T, and T, were ;I~SO effective 

in the Dopa test. suggesting that in the intact animal 
there may bc interactions hctwccn TRH. TSH. T, and 
T, in potentiating Dopa. In contrast to MIF-I. TRH 
was found ine&cti\c in reducing symptoms induced 
bq oxotrcmorinc: 1331. In addition. TRH but not 

MtF-I b+as found to potentiatc the central cffecrs of 
scrotonin. These results emphasirc the differences in 
the netIropli~~rmacofogica1 profile bctwecn M IF-I and 
TRW. 

whcrcas MIF-I and TRW arc much mol-t’ potent rn 
this test (dose? of 0.1 and 0.5 mg. kg rcspcctivc]!). 

GnRH slightly reduced spontaneous motor acti\ it?. 
/\ small tendcncr toward reduction in the fi-cqucnq 
of audiogcnic scl7urcs in hpcciallv hrcd miw but no 
change in footshock-induced fghiing behavior or the 
symptoms caused by oxotrcmorinc was noted ;dlcr 
administration of this dcc;lpcplidc.” 

The neurochemical mechanism ofaction nfTRH has 
hccn ascribed. in part. to increases in brain norc- 
pincphrinc turnover rates by some investigators [34] 
but not others C3.5. XI]. However. animals prctrcaled 
with large doses of Fla-63. a dopamine bcta-hydroxy- 
last inhibitor. and subsequently used in the Dopa test 
have still rcspondcd to TRH. This finding suggests 

that TRW may he acting through dopamincrgic sys- 
tcms. 

Initial clinical reports sugges~cd that TRH may 
ha~c antidcprcssant actiGt!;[37 39J. Hnwe\,cr. more 
recent studies have not confirmed the earlier reports 
[4(&l?]. Nevertheless. it would appear that certain 
p:tticnts exhibit pronounced improvement in certain 
coml7oncnts of hchavior. like motivation and inler- 
cst [a]. At the sm1c rime. ;i ntumbcr of dcpr-csscd 
paGcnLs appear to show a blunted or dcprcssod TSH 
rcsponsc to TRH [77.3X]. Thcl-e is om in&iguing prc- 
liminq report [44] that TRW appears to potcntiatc 
rhc antidcprcssant cflccts of imipraminc in patients 
rcsist:mt to imipraminc alone. Perhaps TRH may bc 
hind nscfirl 215 an :idiunct lo tric>clic antidcprcssanl. 
HOUCLCI~. in anolhcr stud!, 1451. TRW administcrcd 
once or IMICL’ ;I \acck w;ith amitriptylinc was no1 dif- 
ferent from amitriptl line alone. Perhaps daily trcar- 
mcnt \cith TRH togcthcr with the triqclic antrdcprcs- 
sant agal& ma) IX ncccssary. 

The discovery of effects in the CNS oI’MSH. MIF-I. 
TRH. GH-RTH and GnRH all lcad one to suspect 
that there arc comp1c.x feedback systems hctwccn the 
hypothalamic releasing krctors. pituitary hormones 
and the brain. Whether such effects hold promisc as 
clinical and therapeutic agcnls in the trcatmcnt of 
psychiatric and neurological disorders will dcpcnd 
LI pen new dcveiopments. Already. there is ;L 
report [48] of nn trnusually active TRW analog that 
is at lcast five times more potent than MIF-1 in rednc- 
ing the symptoms of oxotrcmorine in rodents. 
although TRH itself is inactive in this test of potcnlial 
anti-Parkilisonian agents. Clinically, MSH and its 
active core MSH 4-10 have been shown to improve 
the attention span of normal volunteers I(,. 49. 501. 
The clinical tests ol’ MSH or MSH J-IO in senile 
patients and mental retardates might pro\-idc 11sch1 

information. One could even spcculatc about the 
possible use of TRW in the managcmcnt of certain 
stages of alcoholism. 

Probably the most dramatic dcvclopmcnts await 
the qslematic dcvelopmcnt of ;I scrics of chanicall! 
related peptidcs. It is quite possible that new analogs 
will have more specific clinical effects with thcw 
pcutic utility. However. in the meantime. studies of 
the hypothalamic pcptidcs shonld provide 21 wud 

hai:, .lhr future in\cstigations. 

Another nc~ ;Irc;i r+ development is the finding 
t&l TRH can anlagomitc the scdativc cfftcts of alco- 
hol or barbituratzs in animals [4h]. It remains highI> 
spcculativc to cnnsidcr \+hethcr TRH may cvcntuallq 
bc found to hvc mm USC in the treatment of zlcoho- 
lism. 

In ii nciiropharmacologicnl profile stud). we 
observed that the tctradccapcptidc GH-RIH pan- 
ti;lted Dopa c.entrallq hut did not potcntiatc scrotonin 
or an(agoni/c‘ audiogcnic seizures. o.xotremorine or 
footshock-induced fighting in mice [47]. Clinically. 
thcrt: have bwn suggestions that GH-RIH may exhl- 
bit sonic activity as ;I mood elevator or &anquilircr. 

~;c//rrrtlo~,.o/~i,,-~.~,/‘,tr\i~~~/ IIOI~UIO/IC ((;IIRN 01. aU{-RN) 

GnRH, like MIF-I. TRH and GH-RIH, is active in 
the Dopu potcntiation tat 1331. However. GnRH and 
GH-RIH require at lcast ?mg./kg for marked activity. 
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