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Stimulatory Effects of L-5-Hydroxytryptophan
on Postdexamethasone -Endorphin Levels

in Major Depression

Michael Maes, M.D., Ph.D., Ann Van Gastel, M.D., Rakesh Ranjan, M.D., Pierre Blockx,
Paul Cosyns, M.D., Herbert Y. Meltzer, M.D., and Roger Desnyder, M.D.

Recently it has been shown that acute administration of 200
mg L-5-hydroxytryptophan (L-5-HTP) PO may increase
post-dexamethasone (DST) adrenocorticotropic hormone
(ACTH) and cortisol levels in major, but not minor,
depressed subjects. This study aimed to examine the effects
of 200 mg L-5-HTP PO on post-DST B-endorphin levels in
the same depressed subjects. It was found that in major, but
not minor, depressed subjects, L-5-HTP significantly
increased post-DST B-endorphin concentrations as
compared to placebo. The L-5-HTP-induced post-DST
B-endorphin responses were significantly higher in major

than in minor depressed subjects. There was a significant
and positive relationship between L-5-HTP-induced post-
DST B-endorphin and ACTH or cortisol responses. There
was a significant and positive relationship between
L-5-HTP-induced post-DST B-endorphin values and the
Hamilton Depression Rating Scale (HDRS) score. The
results show that the acute administration of L-5-HTP may
increase the escape of B-endorphin secretion from suppression
by dexamethasone in major, but not minor, depression.
[Neuropsychopharmacology 15:340-348, 1996]
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There is now some evidence that major depression is ac-
companied by an increased activity of the hypotha-
lamic-pituitary-adrenal (HPA) axis (Carroll 1980; Maes
et al. 1989, 1991b, 1994), disorders in peripheral and
central serotonergic activity (Maes and Meltzer 1995),
and by multiple reciprocal relationships between cen-
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tral and peripheral serotonergic activity and HPA-axis
hyperactivity (Maes and Meltzer 1995).

One of the most consistently reported signs of HPA-
axis hyperactivity in major depression is the failure to
suppress plasma adrenocorticotropic hormone (ACTH)
and cortisol following the overnight 1 mg dexametha-
sone suppression test (Carroll 1980; Maes et al. 1989,
1991b). Because highly significant positive relationships
were detected between postdexamethasone (DST) in-
tact ACTH and cortisol in major depression, it has been
suggested that the pathological escape of cortisol from
suppression by dexamethasone is determined, in part,
by that in pituitary ACTH (Maes et al. 1991b, 1993,
1994).

To examine the physiopharmacological interactions
between the disorders in negative feedback on the HPA
axis and serotonergic activity in depression, we studied
the effects of L-5-hydroxytryptophan (L-5-HTP), the
precursor of serotonin (5-HT), on post-DST ACTH and
cortisol values in that illness (Maes et al. 1991a, 1995). It
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was found that (1) acute administration of L-5-HTP (125
mg or 200 mg PO) significantly increased the escape of
ACTH and, consequently, cortisol from suppression by
dexamethasone; and (2) that this stimulatory effect of
L-5-HTP was significantly greater in major than in mi-
nor (ie., dysthymia, adjustment disorder with de-
pressed mood) depression (Maes et al. 1991a, 1995).
There is now some evidence that L-5-HTP-induced
ACTH and cortisol responses in man and the rodent are
mediated, at least in part, by 5-HT2A/2C and 5-HT1A
receptors (Nakagami et al. 1986; Rivier and Plotsky
1986; Van de Kar et al. 1989; Fuller 1992; Calogero et al.
1993; Chaouloff 1993; Meltzer and Maes 1994). Because
there is some evidence that major depression is accom-
panied by an upregulation of 5-HT2A and a downregu-
lation of 5-HT1A receptors (review in Maes and Meltzer
1995), it has been argued that the L-5-HTP-induced
post-DST ACTH responses in major depression are re-
lated to the upregulation of 5-HT2A receptors in that ill-
ness (Maes et al. 1995).

ACTH and B-endorphin are derived from the same
precursor, proopiomelanocortin. They may be secreted
simultaneously from pituitary cells, and they may re-
spond to the same stimuli (Guillemin et al. 1977; Mains
et al. 1977; Dean et al. 1986). There is evidence that 5-HT
exerts a stimulatory control over pituitary release of
ACTH and B-endorphin in rodents and human subjects
(e.g., Fukata et al. 1984; Petraglia et al. 1984; Abou-
Samra et al. 1985; Cancela et al. 1985; Majeed et al.
1985a, 1985b; Sapun-Malcolm et al. 1986). 5-HT re-
uptake inhibitors, 5-HTP, mCPP (a 5-HT, receptor ago-
nist), and fenfluramine (a 5-HT-releasing agent) have
been shown to decrease B-endorphin content in the pi-
tuitary of rats (Cella et al. 1983; Majeed et al. 1985b).
Therefore, it was concluded that serotonergic activation
stimulates the release of B-endorphin from rat pituitary
(Cella et al. 1983; Majeed et al. 1985a, 1985b).

Other studies also report a suppression of plasma
B-endorphin levels by dexamethasone (Krantz and
Brown 1985; Gispen-de-Wied et al. 1987). This suppres-
sion may parallel the suppression of plasma ACTH lev-
els following dexamethasone administration (Wiede-
mann et al. 1979; Smith et al. 1981; Maes et al. 1991b,
1994). Some (Gispen-de-Wied et al. 1987; Maes et al.
1990), but not all (Lin et al. 1986; Ball et al. 1987), found
a higher escape of plasma B-endorphin in major de-
pressed subjects than in normal controls or DST cortisol
NONSUppressors versus suppressors. In rats, it has been
shown that pretreatment with dexamethasone blocks
the B-endorphin responses to mCPP and 8-OH-DPAT, a
5-HT; A agonist (Bagdy et al. 1990). However, no research
has investigated the effects of 5-HT precursors on the
post-DST B-endorphin values in patients with major de-
pression.

The present study was carried out to examine the ef-
fects of L-5-HTP on post-DST B-endorphin values in
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major versus minor depressed subjects. Post-DST/L-5-
HTP B-endorphin responses were measured in the
same major and minor depressed subjects for whom
measurements of post-DST/L-5-HTP ACTH and corti-
sol had been obtained (Maes et al. 1995). It was hypoth-
esized that L-5-HTP has a significant stimulatory effect
on post-DST B-endorphin values in major, but not mi-
nor, depression.

SUBJECTS AND METHODS
Subjects

The study group consisted of 57 unipolar depressed
subjects admitted to the psychiatric ward of the Univer-
sity Hospital of Antwerp between September 1991 and
November 1992. Subjects were classified according to
DSM-II-R criteria (APA 1980) into three groups: (1)
dysthymic disorder or adjustment disorder with de-
pressed mood, labeled as minor depression; (2) major
depression without melancholia or simple major de-
pression; and (3) major depression with melancholia.
Diagnoses were made using the Structured Clinical In-
terview for DSM-III Patient Version (SCID; Spitzer et al.
1985). The severity of illness was measured using the
17-item Hamilton Depression Rating Scale (HDRS;
Hamilton, 1960). Clinical assessments of the subjects
were always carried out by the same rater 1 week after
admission of the patients into hospital and immediately
prior to L-5-HTP testing. We have excluded (1) subjects
who were treated with lithium, monoamine oxidase in-
hibitors, and/or antipsychotic dosages of neuroleptics
the year prior to admission; (2) subjects with other axis-I
diagnoses besides unipolar depression, such as psy-
chotic disorders, bipolar disorders, organic mental, and
substance use disorder); (3) subjects with abnormal rou-
tine tests, such as radiograph of heart and lungs, elec-
trocardiogram and electroencephalogram, chemical and
hematological tests including blood, serum creatinine,
SGPT, SGOT, yGT, serum electrolytes, erythrocyte sedi-
mentation rate, hemoglobin, hematocrit, and coagula-
tion tests; and (4) subjects with medical illnesses (e.g.,
endocrine disorders such as thyroid disorders, diabetes
mellitus) and allergic or infectious disorders during the
2 weeks prior to blood samplings.

Table 1 lists the drug state of the subjects. Twenty-
four subjects had been taking antidepressants, such as
imipramine, nortriptyline, amitriptyline, maprotiline,
viloxazine, the month prior to admission. Subjects who
had taken selective serotonin reuptake inhibitors (S5-
RIs), such as fluoxetine or fluvoxamine, the month prior
to admission were excluded from this study. Twenty-
nine subjects had been taking benzodiazepines, and
eight subjects had been taking a low dosage of neuro-
leptics the month prior to hospital admission. Twenty-
nine subjects were treated with a low dosage of benzo-
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diazapines (equivalent of 15 mg di-K-chlorazepate)
during the study span.

Methods

Eight days after admission a catheter was inserted in
the antecubital vein of the subjects at 7:30 A.M. EDTA
plasma was sampled at 8:00 A.M. for B-endorphin assay.
The same day subjects ingested 1 mg dexamethasone at
11:00 P.M. The next day, a catheter was inserted at 7:30
AM. and plasma was sampled at 8:00 A.M. for post-DST
B-endorphin assay (Maes et al. 1990). Immediately after
catheter placement, subjects ingested 200 mg L-5-HTP
in nonenteric coated tablets or indistinguishable pla-
cebo. Administration of L-5-HTP or placebo were strati-
fied: The first of two minor and the first of four major
depressed subjects received placebo (in our hospital,
admission statistics show that the number of major de-
pressed subjects is three to four times higher than that
of minor depressed subjects). Plasma was sampled at
9:00 AM., 9:30 AM., and 10:00 a.M. for assay of post-
DST/L-5-HTP B-endorphin values. Dexamethasone lev-
els were determined at 8:00 A.M. and 9:30 A.M. Subjects
were not allowed to eat or drink during the study; they
remained supine during the study period. Plasma
B-endorphin is determined by means of the Allégro-
B-Endorphin kit, which is an immunoradiometric assay
(Nichols Institute, San Juan Capistrano, CA). The sensi-
tivity of the assay is 5 pg/mL. The analytical interassay
CV in our laboratory is 10.4% (mean = 55 pg/mL, n = 14).
The percent crossreactivity with B-lipotropin is 16%.
Thus, this assay for immunoreactive B-endorphin also
detects its biosynthetic precursor, B-lipotropin. Plasma
dexamethasone is determined by a radioimmunoassay
method (antibodies from Laboratoire d"Hormonologie,
Marloie, Belgium) at the Dr. Willems Institute (Univer-
sity of Diepenbeek, Belgium). The analytical intraassay
CV in our laboratory is 10.0% (mean = 2.44 ng/mL).
The lower limit of detection is 0.15 ng/mL.

Statistics

Relationships between variables were assessed by means
of Pearson’s product-moment correlation coefficients or

Table 1. Demographic Data of the 57 Subjects
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through multiple regression analyses. The indepen-
dence of classification systems was ascertained by
means of analysis of contingency (x? test). Group mean
differences were checked by means of analysis of vari-
ance (ANOVA) or covariance (ANCOVA). Multiple
post hoc comparisons between group means were as-
sessed by means of Fisher’s least significant difference
(LSD). Repeated-measures ANOVAs were used to com-
pare hormonal values before and after challenge with
L-5-HTP or placebo. The post-DST/L-5-HTP B-endor-
phin values were assessed in three different ways: (1)
peak hormone responses after administration of L-5-
HTP; (2) area-under-the-curve (AUC) hormone re-
sponses, that is, area under the time X concentration
curve from 8:00 A.M. to 10:00 A.M. (computed using the
trapezoid method); and (3) A AUC hormone response,
that is, AUC response — post-DST hormone values X
120 min. The normality of distribution was checked by
means of the Kolmogorov-Smirnov test. Box-Cox trans-
formations of the post-DST, post-DST/L-5-HTF, and
AUC responses were used in correlation and regression
analyses and in ANOVAs or ANCOVAs to achieve nor-
mality of distribution and to adjust for heterogeneity of
variance between diagnostic groups, respectively.

RESULTS

Table 1 shows the demographic data of the 57 subjects
in this study. There were no significant differences in
men:women ratio between minor and major depressed
subjects (x* = 0.00, p = .9). There were no significant
differences in age between both diagnostic groups (F =
1.4, df = 1/55, p = .2). The HDRS score was signifi-
cantly higher in major than in minor depressed subjects
(F = 50.8, df = 1/55, p<107%). A X test revealed no sig-
nificant differences between minor and major de-
pressed subjects in use of antidepressants (x> = 3.7,
df = 1, p = .053), benzodiazepines (x* = 0.1,df = 1,p =
.7), or neuroleptics (x> = 0.4, df = 1, p = .5) the month
prior to the 8-day washout period. There were no sig-
nificant differences in use of a low-dosage of benzodiaz-
epines during the study span (x* = .04, df =1,p = .8) or
between the four drug state variables and any of the

Drug State (yes/no ratio)®

Category Index Men/Women Age (years) HDRS* AD BZ1 NL BZ2

Minor depression md 3/13 452 (13.4) 13.8 (2.6) 3/13 7/9 1/15 8/8

Major depression MD 9/32 50.2 (14.6) 23.3(5.1) 21/20 22/19 7/34 21/20
Without melancholia ~ MD — M 4/13 51.4 (14.1) 19.6 3.3) 9/8 8/9 3/14 9/8
With melancholia MD + M 5/19 49.3 (15.1) 26.0 (4.4) 12/12 14/10 4/20 12/12

“HDRS: Hamilton Depression Rating Scale (17 item).

*Drug state: Use of antidepressants (AD), benzodiazepines (BZ1), and antipsychotic agents (NL) the month prior to the 8-day washout period, and
use of a low-dosage of benzodiazepines during the study span (BZ2). Results are shown as mean SD.
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Table 2. Measurements of Basal Postdexamethasone (DST) and Post-DST/L-5-HTP 8-Endorphin (END) Levels in the 57

Subjects
B-Endorphin Levels (pg/mL)
Index, Treatment n Basal DST* Peak DST/L-5-HTP* AUC? A AUC*?
Minor depression
Placebo 5 53.6 (23.5) 7.0(2.5) 7.8 (1.8) 837 (178) —3(163)
L-5-HTP 11 20.3 (9.4) 11.3 (6.3) 11.3 (5.4) 1,238 (651) —-114 (261)
Major depression
Placebo 8 285 (12.2) 9.0(4.0) 9.2 (4.6) 1,041 (492) —65 (147)
L-5-HTP 33 30.4 (15.0) 11.0 (7.6) 16.8 (8.9) 1,613 (930) 297 (418)
ANCOVAs: F (p value)
Minor versus major depression 0.0 (9.0) 0.4 (0.6) 1.2 (0.3) 0.9 (0.7) 1.5(0.2)
Placebo/5-HTP — — 4.3 (0.03) 3.3 (0.07) 0.6 (0.6)
Interaction — — 4.7 (0.03) 4.6 (0.03) 5.0 (0.02)
Age 0.2 (0.7) 6.3 (0.01) 2.3(0.1) 1.5(0.2) 4.7 (0.03)
Sex 10.3 (0.003) 0.0 (0.9) 0.6 (0.5) 0.5 (0.5) 0.0 (0.9)
Basal — 5.7 (0.02) — — —
DST — — 61 (<1079 131 (<1074 —

“These values are processed in Box-Cox transformation. AUC: area under the time-concentration curve from 8:00 A.M. to 10:00 A.M. (computed us-
ing the trapezoid method); A AUC: area under the time-concentration curve minus post-DST endorphin values X 120 minutes. All results are Listed

as mean * SD.

B-endorphin data. For example, the regression of A
AUC B-endorphin on the four drug state variables was
not significant (F = .3, df = 4/39, p = .8), and none of
the regression coefficients for use of antidepressants (F =
0, p = .9), benzodiazepines (F = .5, p = .5), and neurolep-
tics (F = .6, p = .6) prior to the study and benzodiaz-
epines during the study (F = 0, p = .9) were significant.
Thus, there is no evidence for major effects of the drug
state of the subjects. In addition, subsequent statistical
analyses were checked for possible effects of use of anti-
depressants prior to the washout period (e.g., by employ-
ing use of antidepressants as a covariate in ANCOVAs).

There were no significant relationships between age
and peak post-DST/L-5-HTP B-endorphin (r = .07, p =
.6) and post-DST/L-5-HTP AUC B-endorphin (r = —.05,
p = .7). There was, however, a positive relationship be-
tween age and A AUC post-DST/L-5-HTP B-endorphin
(r = .38, p = .01). There were no gender differences in
peak post-DST /L-5-HTP B-endorphin (F = 1.6, df = 1/42,
p=.2), AUC post-DST/L-5-HTP B-endorphin (F = 1.4,
df = 1/42,p = .2), A AUC post-DST/L-5-HTP B-endor-
phin (F = 0, df = 1/42, p = .9), post-DST B-endorphin
(F = 2.6,df = 1/42, p = .1), or basal B-endorphin (F =
3.9, df = 1/42, p = .052) concentrations. Nevertheless,
we have adjusted all subsequent statistical analyses for
possible age and gender effects by introducing age and
sex as covariates in ANCOVAs or multiple regression
analyses.

Table 2 shows the measurements of basal, post-DST,
peak post-DST /L-5-HTP, AUC post-DST/L-5-HTP, and
A AUC post-DST/L-5-HTP B-endorphin. We used AN-
COVA with age and sex as covariates and the diagnostic
and placebo versus L-5-HTP-treated categories as groups.

Significant higher basal B-endorphin values were de-
tected in the minor depressed subjects who received pla-
cebo than in all other subjects. (F = 4.3, df = 1/52,p = .04;
Fisher’s LSD at p = .05). In any case, subsequent results
on post-DST/L-5-HTP B-endorphin values are not in-
fluenced by these differences, because post-DST B-endor-
phin values were not significantly different between the
diagnostic and placebo- versus L-5-HTP-treated catego-
ries (i.e., ANCOVA results with age and sex as covariates
and diagnostic and placebo- versus L-5-HTP-treated
categories as groups). Repeated-measures ANOVA re-
vealed a significant suppressant effect of dexamethasone
(F = 119, df = 1/55, p < 107*) on B-endorphin values.
There were no significant differences in basal or post-DST
B-endorphin values between minor and major depres-
sion. Repeated-measures ANOVA also showed a signifi-
cant effect of L-5-HTP on post-DST B3-endorphin values
(F =49, df = 1/54,p = .03), a significant difference be-
tween the placebo and L-5-HTP condition (F = 6.9, df =
1/54, p = .01), and a significant interaction between
time X L-5-HTP/placebo treatment (F = 4.5, df = 1/54,
p = .04). Subjects challenged with L-5-HTP (n = 44), a
significant effect of L-5-HTP on B-endorphin values
was observed (F = 11.0, df = 1/42, p = .002), and a sig-
nificant interaction between time X diagnosis (F = 9.4,
df = 1/42, p = .004).

Table 2 shows the results of ANCOVA with peak
post-DST/L-5-HTP B-endorphin values as dependent
variable and post-DST B-endorphin, age, and sex as co-
variates. This analysis shows significant differences in
the actual post-DST B-endorphin responses to L-5-HTP
compared to placebo, as well as a significant interaction
between diagnostic classification and placebo/L-5-HTP
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Figure 1. Regression of the actual L-5-HTP-
stimulated post-DST B-endorphin responses
on the HDRS score. The former was com-

0.4 [ T — @ LL

puted as the residualized values obtained af-
ter regression of the peak post-DST/L-5-HTP
B-endorphin on the post-DST B-endorphin
values.
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treatment. A significant interaction between diagnosis
and placebo/L-5-HTP treatment was also found in the
ANCOVAs with (1) AUC post-DST/L-5-HTP or pla-
cebo B-endorphin responses as dependent variable and
post-DST B-endorphin, age, and sex as covariates (as-
sessing the actual AUC B-endorphin responses); and
with (2) the A AUC B-endorphin values as dependent
variable and age and sex as covariates. These results do
not change after covarying for use of antidepressants prior
to the washout period (entered as a dummy variable).
For example, an ANCOVA with post-DST B-endorphin
and use of antidepressants as covariates and peak post-
DST/L-5-HTP as dependent variable showed a signifi-
cant difference between L-5-HTP and placebo treatment
(F =4.6,df = 1/51, p = .03) and a significant interaction
effect between diagnosis and placebo/L-5-HTP treatment
(F = 4.0, df = 1/51, p = .04). In the L-5-HTP-treated
subjects, significantly higher peak post-DST/L-5-HTP
B-endorphin responses were found in major than in mi-
nor depression (ANCOVA with post-DST B-endorphin
as covariate: F = 9.8, df = 1/41, p = .004; in minor: 0.00 *
3.1 pg/mL versus major depression: 5.90 = 6.24 pg/
mL). These differences remained significant after anti-
depressants were introduced before the washout period
as a covariate (F = 7.6, df = 1/40, p = .009).

In the subjects treated with L-5-HTP, there were sig-
nificant and positive relationships between HDRS and
peak post-DST/L-5-HTP (F = 5.8, p = .02) and AUC
post-DST/L-5-HTP (F = 6.2, p = .01) B-endorphin val-
ues (all results of multiple regression analyses with
post-DST B-endorphin values as additional covariate).
Figure 1 shows the relationship between the HDRS
score and the residualized post-DST/L-5-HTP B-endor-
phin values (after regression on post-DST B-endorphin).

35

In the total study group (1 = 57), no significant rela-
tionships were found between post-DST B-endorphin
and the 8:00 A.M. dexamethasone values (r = —.11, p =
.6). In the L-5-HTP-treated subjects (N = 44), no signifi-
cant relationships were found between peak post-DST/
L-5-HTP B-endorphin values and either 8:00 AM. (r =
—.24,p = 11) or 9:30 AM. (r = .17, p = .3) dexametha-
sone values. Repeated-measures ANOVA on the 8:00
AM. and 9:30 A.M. dexamethasone values, showed sig-
nificantly lower dexamethasone values at 9:30 A.M. than
at 8:00 .M. (F = 31.4,p =1/55,p<107% 1.72 = 1.17 ng/
mL versus 2.08 + 1.29 ng/mL). The interaction pattern
between time X placebo/L-5-HTP treatment was not
significant in this repeated-measures ANOVA (F = 2.2,
df = 1/55, p = .1). Moreover, ANCOVA with the A AUC
post-DST/L-5-HTP values as dependent variable and
age (F =58,p = .02),sex (F=0,p =.9) and 9:30 A.M.
dexamethasone (F = 1.7, p = .2) as covariates, showed
a significant interaction pattern between diagnosis and
placebo/L-5-HTP treatment (F = 4.1, p = .04). These
results show that (1) dexamethasone pharmacokinetics
between 8:00 and 9:30 A.M. are probably not influenced
by L-5-HTP administration; and (2) dexamethasone
does not interfere with the results we obtained show-
ing that L-5-HTP administration increases post-DST
B-endorphin concentration in major, but not minor, de-
pression.

We examined the relationships between the post-
DST/L-5-HTP B-endorphin values, determined in the
present study, and the post-DST/L-5-HTP ACTH and
cortisol values, described in our previous report (Maes
et al. 1995). There were significant and positive rela-
tionships between peak post-DST/L-5-HTP B-endor-
phin and cortisol (» = .48, p = .001) and ACTH (r = .58,
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p = .0001) values. There were significant and positive
relationships between the actual L-5-HTP-induced peak
post-DST B-endorphin and ACTH (r = 48, p = .001)
and cortisol (r = .59, p < 107%) responses (the actual re-
sponses were computed as the residualized values ob-
tained after regression of the post-DST/L-5-HTP on
their post-DST hormone values).

DISCUSSION

The major finding of this study is that acute administra-
tion of L-5-HTP augments the escape of B-endorphin
from suppression by dexamethasone in major, but not
minor, depression. This study reports that L-5-HTP has
a significant stimulatory effect on post-DST B-endor-
phin values versus placebo in major depressed subjects,
whereas in minor depression no such significant effect
could be established. These differences between major
and minor depression are related in part to differences
in the severity of illness, because the actual L-5-HTP-
induced B-endorphin responses were significantly and
positively related to the severity of illness, as measured
by the HDRS score.

The findings of this study extend those of previous
reports that showed that L-5-HTP may augment the es-
cape of ACTH and cortisol from suppression by dexa-
methasone in depression (Maes et al. 1991a, 1995) and
that L-5-HTP has a greater effect on HPA-axis hormone
secretion in major depression than in normal controls or
minor depressed subjects (Meltzer et al. 1984; Maes et
al. 1987). Moreover, a highly significant relationship be-
tween the L-5-HTP-induced post-DST B-endorphin and
ACTH responses was found in depression. These find-
ings suggest that the pathophysiological mechanisms
underlying the increased L-5-HTP-stimulated post-DST
ACTH and B-endorphin responses are partly related. It
is hypothesized that the hyperresponsivity to 5-HT fol-
lowing L-5-HTP administration at 5-HT2A postsynaptic
receptor sites is involved in the pathologically increased
L-5-HTP-stimulated ACTH/ cortisol and post-DST /L-5-
HTP ACTH/cortisol responses in major depression
(Meltzer et al. 1984; Maes et al. 1987, 1995; Maes and
Meltzer 1995). The rationale for this hypothesis stems
from the following. First, L-5-HTP-induced ACTH and
cortisol responses in rodents and human subjects are
mediated, at least in part, by 5-HT,, /»c and 5-HT;, re-
ceptors (Nakagami et al. 1986; Rivier and Plotsky 1986;
Van de Kar et al. 1989; Fuller 1992; Calogero et al. 1993;
Chaouloff 1993). In particular, L-5-HTP-, mCPP-, and
MK-212-induced HPA-axis hormone responses in nor-
mal volunteers are antagonized by ritanserin but are
not blocked by pindolol (Meltzer and Maes 1994, in
press a, in press b; Lee et al. 1991). Second, major de-
pression is reportedly accompanied by an upregulation
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of 5-HT,, and a downregulation of 5-HT;, receptors
(review in Maes and Meltzer 1995).

There is also some evidence that in rodents and hu-
man subjects 5-HT exerts a stimulatory control over the
pituitary release of B-endorphin (Cella et al. 1983;
Sapun-Malcolm et al. 1983, 1986; Petraglia et al. 1984;
Abou-Samra et al. 1985; Cancela et al. 1985) and that
activation of either 5-HT,, or 5-HT, receptors results
in B-endorphin secretion. Thus, acute administration
of 5-HT;, agonists, such as 8-OH-DPAT, ipsapirone,
gepirone, and of 5-HT,4 /oc agonists, such as mCPP and
MK-212, may increase plasma B-endorphin in normal
volunteers or in the rodent (Majeed et al. 1985a, 1985b;
Koenig et al. 1987; Anderson et al. 1990; Bagdy et al.
1990; Di-Sciullo et al. 1990; Carr et al. 1991). MK-212-
induced B-endorphin secretion is not affected by pre-
treatment with pindolol, a 5-HT,, receptor antagonist,
but is attenuated by selective 5-HT, antagonists, such as
ritanserin, ketanserin, and altanserin (Koenig et al.
1987). Also, the 8-OH-DPAT-stimulated B-endorphin se-
cretion is antagonized by pindolol (Koenig et al. 1987).
From the above it appears that 5-HT-acting drugs are
able to stimulate B-endorphin secretion through stimu-
lation of 5-HT,4/5c and 5-HT;4 receptors and that the
control of serotonergic pathways on the release of
POMC-derived peptides, such as ACTH and B-endor-
phin, is quite similar. There is evidence that major de-
pression is accompanied by 5-HT,, receptor upregula-
tion and 5-HT,;, receptor downregulation (review in
Maes and Meltzer 1995), so it may be hypothesized that
the upregulation of 5-HT,4 receptors in that illness may
participate in the exaggerated L-5-HTP-induced post-
DST B-endorphin responses. In healthy volunteers, how-
ever, 5-HT,, ¢ receptor blockade by ritanserin pretreat-
ment did not affect 5-HTP-induced B-endorphin secre-
tion, suggesting that the serotonergic activation of B-
endorphin secretion in normal individuals is not regu-
lated through 5-HT, receptors (Facchinetti et al. 1987).
To further examine the role of 5-HT, receptors in L-5-
HTP-stimulated B-endorphin secretion in depression,
the authors are studying the effects of acute administra-
tion of L-5-HTP on plasma B-endorphin in depressed
subjects pretreated with dexamethasone and with ri-
tanserin or placebo.

In the present study, there was a highly significant ef-
fect of dexamethasone administration on plasma B-en-
dorphin levels. This is in accordance with previous find-
ings (Wiedemann et al. 1979; Smith et al. 1981; Krantz and
Brown 1985; Gispen-de-Wied et al. 1987; Maes et al.
1990, 1991b). The frequency of B-endorphin nonsup-
pression (defined as post-DST B-endorphin = 22 pg/
mL; Maes et al. 1990) in the present study was rather
low, that is, 13.8%, compared to that in our previous
studies (e.g., Maes et al. 1990, 1991b). However, L-5-
HTP administration significantly increased the number
of DST B-endorphin nonsuppressors from 13.8% to
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30.3% (10/23) in major depressed subjects, whereas the
frequency of DST B-endorphin nonsuppression re-
mained unaltered by treatment with L-5-HTP in minor
depression (i.e., 9%). Thus, it appears that the acute ad-
ministration of L-5-HTP can disclose disorders in the
negative feedback of glucocorticoids on B-endorphin
secretion in major, but not minor, depressed subjects.

The present study provides further evidence that pi-
tuitary ACTH and B-endorphin secretion may respond
in parallel to the same stimuli. Thus, (1) post-DST
plasma ACTH and B-endorphin values are strongly cor-
related in depression (Maes et al. 1991b, 1994); (2) the
corticotropin-releasing-hormone- (CRH) induced ACTH
and B-endorphin levels are highly correlated in normal
volunteers and depressed subjects (Jackson et al. 1984;
McLoughlin et al. 1984; Young et al. 1986; Maes et al.
1992); (3) the CRH-induced escape of plasma ACTH
and B-endorphin from suppression by dexamethasone
is highly intercorrelated in depressed subjects (Maes et
al. 1994); (4) exogenous ACTH (i.e., Synacthen 250 pg
IV) suppresses both plasma ACTH and B-endorphin
while the degree of suppression in both peptides is
strongly interrelated. Melancholic subjects, however,
exhibit a proportionally lower CRH-induced ACTH re-
sponse in relation to CRH-induced B-endorphin re-
sponses (Maes et al. 1992; Rupprecht et al. 1989), sug-
gesting that the release of both hormones is not always
tightly coupled in all conditions.

There are, however, some weaknesses in this study.
First, the number of subjects was small in the different
subgroups, in particular in the minor depressed sub-
jects treated with placebo. Second, our study did not
use a placebo control condition in a cross-over design,
which would have minimized sources of variance, thus,
lowering the rate of type I error (Thompson et al. 1994).
However, as explained, the placebo-controlled condi-
tion may be omitted when the baseline (i.e., post-DST
hormone secretion) condition is well established (Thomp-
son et al. 1994). Moreover, dexamethasone and L-5-HTP
or their interactions may induce sequence or carry-over
effects on HPA-axis hormone secretion and, conse-
quently, placebo and active challenger (L-5-HTP) should
be administered at random and with a time delay of at
least 1 week. It is obvious that this will cause an in-
creased probability of subject dropout (there is already
a 1-week washout period) and a loss of the timely rela-
tionships between L-5-HTP challenge and diagnostic
assessments in these acutely depressed inpatients. There-
fore, we decided not to use a cross-over design with a
placebo control condition, but rather to make compari-
sons between subjects on L-5-HTP versus placebo.

Third, plasma L-5-HTP levels were not measured in
the present study, and, therefore, we cannot exclude
possible differences in the pharmacokinetic properties
of L-5-HTP between the diagnostic groups. However,
our laboratory could not find any significant differences
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in plasma L-5-HTP levels after administration of 200
mg L-5-HTP PO in major depressed subjects with or
without melancholia (in an acute phase of illness, par-
tial remission, or remission) and normal volunteers
(Meltzer and Maes, unpublished data).

In conclusion, this study shows that the acute admin-
istration of L-5-HTP significantly augments the escape
of plasma B-endorphin from suppression by dexa-
methasone in major, but not in minor, depression. It is
argued that this phenomenon may be caused by hyper-
responsivity to 5-HT at the postsynaptic 5-HT,, recep-
tor sites in major depression.
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