
Short communications 645 

REFERENCES 6. W. C. Liu. M. Kueelman. R. A. Wilson and K. V. 

I. R. Tschesche and G. Wulff. in Pmyress in rhe Chernis- Rao, Phyrochemistr~ 11, 171 (1972). 

try’ of Or(qrr,lic ,%‘\;trrura/ Products (Eds. W. Herz. H. 
7. T. Nambra. M. Yoshizaki. T. Tomimori. K. Kobashi, 

Griesbach and G. W. Kirby) Vol. 30. p. 461. Springer, 
K. Mitsui and J. Hase, Plnnra hfrdic,n 25, 28 (1974). 

Wien (1973). And references cited therein. 
8. R. Segal, P. Shatkovsky and I. Milo-Cioldzweig. Bio- 

2. J. E. Sinsheimer. Experienfia 24, 302 (1968). 
chrm. Pharmuc. 23, 973 (1974). 

3. G. S. Rao and J. E. Sinsheimer, J. Phrrrm. Sci. 63, 
9. R. Segal and I. Milo-Goldzweig. Biochern. Phtrrmtrc~. 24, 

471 (1974). 
77 (1975). 

4. S. M. Kupchan. R. J. Hemingway. J. R. Knox. S. J. 
10. E. Schlosser. Can. J. Ph\,.siol. Ph~rrmtrc. 47, 487 (I 969). 

Barboutis, D. Werner and M. A. Barboutis. J. Phun. 
11. S. Shany. A. W. Bernheimer. P. S. Grushof and K. 

Sci. 56, 603 (1967). 
S. Kim. M&c. (,(,/I. Biochc~r~l. 3. 179 (1974). 

5. S. M. Kunchan. M. Takasuwi, R. M. Smith and P. 
12. G. Vogel. Pkmta Mdica 1 I. 362 (1963). 

19-72 (1971). 

Effect of gamma-butyrolactone and baclofen on plasma 
prolactin in male rats* 

(Received 19 Januaq 1976: accepted 14 Jutw 1976) 

Gamma-hydroxybutyrate (GHB), which occurs as a 
natural metabolite in mammalian brain [I], or its precur- 
sor gamma-butyrolactone (GBL), given systemically. can 
increase dopamine levels in the neostriatum without affect- 
ing norepinephrine or serotonin levels [2]. GHB or GBL 
does not inhibit monoamine oxidase or catechol-o-methyl- 
transferase indicating that the increase in dopamine is not 
due to interference with its metabolism [Z]. GHB causes 
a marked decrease in the utilization of dopamine [3]. Unit 
recordings of dopamine neurons in the zona compacta of 
the substantia nigra indicate that GHB administered syste- 
mically decreases the firing of these neurons [4]. These 
studies are consistent with the thesis that GHB inhibits 
impulse flow in dopamine neurons in the neostriatum [S]. 

It has been proposed that the effect of GHB on dopamine 
neurons may be due to a direct or indirect stimulation 
of an inhibitory gamma-aminobutyric acid (GABA) 
mechanism in the substantia nigra 161. 

Dopaminergic neurons of the tuberoinfundibular region 
of the hypothalamus inhibit prolactin release from the 
anterior pituitary by a direct inhibitory effect of dopamine 
on the pituitary [7] or by promoting the release of prolac- 
tin inhibitory factor [Xl, or by both mechanisms. Drugs 
such as dopamine receptor blockers, e.g. chlorpromazine, 
which decrease the dopaminergic influence on the pitui- 
tary, increase plasma prolactin [9]. Alpha-methylpara- 
tyrosine (AMPT) which inhibits the synthesis of dopamine 
also increases plasma prolactin [lo]. Intraventricular injec- 
tion of GABA raises prolactin on the morning of proes- 
trous in intact female rats and in ovariectomized rats [I I]. 
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Table 1. Effect of drugs on rat plasma prolactin* 

Saline 

Gamma-hydroxybutyrolactone 

Baclofen 

Alpha-methylparatyrosine- 
methyl ester 

Trifluoperazine 

Dose 

(mgikg) 

200 
400 
750 

1500 

20 
25 
50 

125 x 2 

2.5 

Duration 

30 min 

30 min 
30 min 
30 min 
30 min 

I hr 
I hr 
I hr 

4.24 hr 

I hr 

Plasma prolactint 

(ng,/ml) 

10.4 f 3.6 

10.8 * 4.5 
14.4 k 3.6 
42.4 * 14.6 
61.7 k 14.6 

9.7 + 2.5 
47.2 ) 23.4 
57.6 i 21.7 

33.8 * 7.1 

68.4 + 12.7 

P 

NS: 
NS 

< 0.0 1 
< 0.0 1 

NS 
CO.01 
co.01 

co.01 

CO~OI 

* All groups consisted of five male rats 
t Mean 4 S. D. 
$ Not significant. 
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hcrc lhat GBL Joc4 ralx plasma prolactin in malt rats. 
We also found that baclofen (P-[4-chlorophenyl]-a-amino- 
butyric acid). a putative GABA agonist [I 21. also increases 
rat plasma prolactin levels. 

Male Sprague Da\\ Ic> rat\ \\cighin$ 175~200 g wcrc 
u\cd in thiy stud!. GBL. haclofcn, trlfuoperac.inc and 
AMPT-mcth)l c\tc1 \+cr’e inicctcd intrapcritoncall!. 
(AMPT-methyl cstcr was ui.icctcd in t\vo cqual doses 24 
and 3 hr prior to sacrilice.) Rats wcrc &acriliccd at the tlmc 
intlicatcd in Table I. Rat\ were anesthetircd with hctamine 

pl-iol- to obtaining hepat-Ini& blood from the inferior \jrna 
C;I\Y. K&mine dots not ait‘ect plasma prolactin in 
rats [ I_‘]. 1~~ use contributed to smaller varianccr m 
plasma prolactin Ic\cIs than puillotining rats. The methods 
u\cd to dctcrmmc rat prolactin habe been described clse- 
whcrc 1 I-1]. The prolnctln \tandard utllired was NIAMDD 

t-at-PRl.-RI’-I. The \lgnificancc of the difference in mean 
prolactin Ie\cI\ hetwccn dt-ug-trcatcd animals and controls 
was detcrmincd b> mcan~ of ;I one-way analysis of \ar-i- 
anc‘e. The dltl’crcncc\ between group\ LL~S tested by means 
of the Honc\ll! Signlticant Dlll’crcncc tc\t of Tuhcy [see 
trcf. 15-1. 

As cm be ‘ICCII in Table I. GBL in doses of 750 and 

1500 mg kg traiscd malt rat prolactin Ir\els at 30 min. 
Dohey of 200 and 300 mg, kg had no effect despite the fact 
that GBL at XOmp kg has been rcportcd to inhibit the 
actl\lt! of 50 per cent of AY neurons [3]. Thcrc ia a suggea- 
tion that pla\ma prolactln incrcascd further ii:, the dew 

oC GBL \\a5 ra~xd from 750 to 1500 mg~kg. Baclofen in- 
creahed plasma prolactin at dose< of 25 and SO mg;kg but 
not at IO mg kg. The Incrcax 111 plasma prolactm pro- 
duced h> CiBL and baclofcn was comparable to that pro- 
duced bg the ncurc~lcptlc, tritluoperazinc. and was \omc- 
what larger than that produced h> AMPT-meth!I ester 
(Table I). 

GBL and baclofcn. though borh hake been thought of 
a:, GABA agonist5 16. I Z]. and though intraventricular 
GABA can clevatc strum prolactin in rats [I I]. may aup- 
mcnt prolactln secretion h? other than a gaberglc 
mechanism. The GAB4 agonlstic propcrtlcs of baclofen 
have been cl~;illengcd [lh] and those of GHB are fai- from 
ccl-taln The inhihillon of impulse tlow in dopamine 
ncuronh hq G HB ma! occur o(hcr than via :I GABA 
agonist mechanism 131. 

A direct inhibition of the rclcasc of dopaminc from 
t~lheroinf~lndib~~l~~r neuron, by GHB would lx cwpected 
to Incrcavz plasma prolnctin Ic\els [Y], Howebcr. the fact 
that 100 and 400 mg kg of GBL did not Increase plasma 
prolactin. though both dose5 habe been shown to inhibit 
impulse Ilow m AY dopaminc neuron5 [4]. argues against 
inhibition of impulx Ilo\\ as the mcchanlsm for augmen- 
tatlon of prolactin \ccrctlon. hut it 15 possible that the 
hypothalamic dopam~nc ncurom arc more rcslstant to the 
cITcct\ of GH B. 

urcthanc and chloral hqdratc produce transient increases 
(peak at IO min. no increase by 30 min [I?]). However. 
kctaminr. as previously mentioned, produces no increase 
in serum prolactin levels. at anesthetic doses [I 31. 

It is unlikely that the increase in plasma prolactin pro- 
duced by GBL is brought about by promoting a direct 
scrotonergic influence on plasma prolactin [I71 since GBL. 
600 m&kg. had a minimal effect on the firing rate of dopa- 
mint neurons 141. An indirect effect of serotomn release 
is not ruled out. 

Since cndogenous levels in GHB in rat brain are so 
low 111. it seems unlikelq that GHB could play any slgnifi- 
cant clt‘ect in regulating prolactin secretion. It has been 
proposed that GABA does play such a role [I I]. 
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