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Abstract OBJECTIVES: It is known since many years that the pineal gland plays an anti-
cancer role, and melatonin (MLT), the most investigated pineal hormone, has 
been proven to exert antitumor activity. However, MLT would not be the only 
hormone responsible for the antitumor action of the pineal gland. In fact, recent 
advances in the pineal investigations have shown that pineal indoles other 
than MLT may also exert anticancer activity, namely the three main indoles, 
consisting of 5-methoxytriptamine (5-MTT), 5-methoxytryptophol (5-MTP) and 
5-methoxy-indole acetic acid (5-MIA). Cancer progression has appeared to be 
associated with a concomitant decline in the pineal endocrine function. Therefore 
, the replacement of a complete pineal function in the advanced cancer patients 
would required the exogenous administration of the overall four pineal indoles. 
Several clinical studies have shown that MLT alone at pharmacological doses 
may induce a control of the neoplastic progression in about 30% of untreatable 
metastatic solid tumor patients. The present study was performed in an attempt 
to evaluate the therapeutic of a total pineal endocrine substitution therapy with 
its four indole hormones in cancer patients, for whom no other conventional 
therapy was available. METHODS: The study included 14 metastatic solid tumor 
patients, who had failed to respond to the conventional anticancer therapies. The 
pineal indoles were given orally according to a schedule elaborated in an attempt 
to reproduce their physiological circadian secretion during the daily photoperiod. 
MLT was given at 20 mg/day during the night, whereas the other indoles were 
given at 1 mg/day, by administering 5-MIA in the morning, 5-MTP at noon and 
5-MTT in the afternoon. RESULTS: A disease-control was achieved in 9/14 (64%) 
patients, consisting of partial response (PR) in one patient and stable disease 
(SD) in the other 8 patients. The median time of disease-control (PR + SD) was 6 
months (range: 4–10). CONCLUSIONS: This preliminary study shows that a total 
pineal endocrine replacement therapy by an exogenous administration of the 
overall four pineal indoles may induce a disease-control in about 60% of untreat-
able metastatic solid tumor patients. Then, these results would be clearly supe-
rior with respect to those described with MLT alone, by confi rming in humans 
that MLT is not the only hormone responsible for the anticancer property of the 
pineal gland. Since Cartesius was the fi rst author who suggested the fundamen-
tal role of the pineal in the connection between consciousness and biological life, 
this therapy could be defi ned as a Cartesian therapy.
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Introduction

Several clinical and experimental studies have dem-
onstrated that cancer development is constantly associ-
ated with a progressive decline in the pineal endocrine 
function [1–4] Therefore, the pineal hypofunction would 
constitute the main cancer-related endocrine defi ciency. 
Because of the well documented anticancer role of the 
pineal gland [5–8], cancer-related hypopinealism would 
not simply represent an epiphenomenon of the neoplas-
tic disease, but it could be responsible at least in part for 
cancer cell proliferation and dissemination. 

The pineal gland has been proven to release sev-
eral endocrine substances, but the most typical pineal 
hormones are represented by the four major indole 
hormones, consisting of melatonin (MLT), 5-methoxy-
tryptamine (5-MTT), 5-methoxytryptophol (5-MTP), 
and 5-methoxy-indole acetic acid (5-MIA). Even though 
controversial data exist [9,10], the four pineal indoles 
show a circadian secretion, and they would be released 
in different amounts in relation to the main phases of 
the photoperiod. 

MLT is mainly released during the night [1–12], 5-
MTP during the period of maximum light, 5-MTT in 
the afternoon before the onset of darkness, and 5-MIA 
in the morning at the beginning of the light period, by 
reproducing the four major phases of the daily photope-
riod. At present, a diminished production particularly 
during the night in relation to cancer progression has 
been well demonstrated for the only MLT [1–8], and the 
metastatic disease is generally characterized by a com-
plete abrogation of the physiological circadian secretion 
of MLT, with highest levels during the dark phase and 
lowest concentrations during the period of maximum 
light. However, because of the same enzymatic path-
ways and the evidence of histological features of the 

pineal gland suggesting a functional damage in patients 
died from cancer [13]. In vitro, the all four pineal indoles 
have appeared to exert an antiproliferative oncostatic 
action on several cancer cell lines [14], and the most 
active of them in terms of antitumor activity seems to 
be the 5-MTT, followed by MLT, by 5-MTP and fi nally by 
5-MIA, which would be the less active anticancer pineal 
indole. In addition, the antiproliferative activity would 
not represent the only mechanism responsible for the 
anticancer effects of the pineal indoles. In fact, at least 
for MLT and 5-MTT a clear immuno stimulating prop-
erty has been demonstrated [15–17]. MLT would mainly 
act by activating T helper-1 lymphocytes [15, 16], with 
a following enhanced release of the anticancer cytokine 
interleukin-2 (IL-2), whereas the immunomodulating 
activity of 5-MTT would mainly depend on a regulatory 
effect on the macrophage functions, with amplifi cation 
of their potential anticancer action and inhibition of the 
great variety of their immunosuppressive activity [17], 
namely consisting of the release of immunosuppressant 
substances, such as interleukin-6 (IL-6). Preliminary 
results would also suggest an immunomodulatory effect 
of 5-MTP [18], whereas no data are available about the 
possible immunoregulatory role of 5-MIA. MLT has 
been widely used as a natural anticancer molecule in 
the palliative therapy of advanced cancer patients, for 
whom no other standard antitumor therapy is available, 
and no toxicity has been reported even at highly phar-
macological doses [17]. According to our previous clini-
cal results [19], MLT alone has appeared to be able to 
induce a control of the neoplastic progression in about 
30% of metastatic cancer patients, who did not respond 
to previous conventional anticancer treatments and far 
whom no other standard therapy was available. 

At present, however, there are no data about the 
impact on cancer progression, which may be achieved 

Table 1.  Clinical characteristics and individual clinical response (WHO criteria) of 14 metastatic tumor patients to a total pineal 
endocrine replacement therapy.

Cases Sex Age Tumor Histotype Sites Of Metastases Ps Previous  ** Clinical Time To  Response  
      Therapies Progression (Months) ***

 1 M 74 Colon cancer Liver, lung 70 FUFA, FOLFOX, CPT-11 SD 10+
 2 M 78 Gastric cancer Peritoneum 60 FUFA PD —
 3 F 58 Renal cancer Lung, bone, nodes 100 IL-2, IFN SD 9+
 4 F 62 Non-small-cell lung cancer Lung, bone, nodes 80 PE, VNB, GEM, MLT SD 6
 5 M 64 Renal cancer Brain, lung, bone 70 IL-2, IFN, MLT SD 5
 6 M 61 Pancreatic cancer Liver 100 FUFA, GEM, MLT SD 6+
 7 M 74 Unknown primary tumor Peritoneum 80 FUFA, MLT PR 4
 8 M 64 Thymic carcinoma Liver, lung, nodes 90 PAC, MLT PD —
 9 M 83 Colon cancer Liver 80 FUFA, CPT-11, MLT PD —
 10 F 61 Breast cancer Lung, bone 80 CMF, ADM, TXT, TAM, MLT SD 6+
 11 M 66 Prostate cancer Bone, nodes 70 LHRH, BCL SD 4
 12 M 71 Colon cancer Liver, peritoneum 90 FUFA, CPT-11, MLT PD —
 13 F 59 Breast cancer Bone marrow, peritoneum 70 CMF, ADM, TXT, MLT PD —
 14 M 62 Non-small-cell lung cancer Lung, nodes 70 VNB, GEM SD 5+

 * PS: Performance status (Karnofsky’s score)
** FUFA: 5-Fluorouracil , Folates; CPT-11: Irinotecan; FOLFOX: 5-Fluorouracil, Folates, Oxaliplatin; IL-2: Interleukin-2; IFN: 
Interferon; PE: Cisplatin, Etoposide; VNB: Vinorelbine; GEM: Gemcitabine; MLT: Melatonin; PAC: Cisplatin, Adriamycin; 
Cyclophosphamide; CMF: Cyclophosphamide, Methotrexate, 5-Fluorouracil; ADM: Adriamycin; TXT: Taxotere; TAM: Tamoxifen; 
LHRH: Triptorelin; BCL: Bicalutamide
*** PR: partial response; SD: stable disease; PD: progressive disease.
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through a complete pineal endocrine substitution by 
administering the overall four pineal indoles, and in 
particular it is still unknown whether a greater thera-
peutic effi cacy may by achieved with the four pineal 
indoles with respect to the results obtained with MLT 
alone. The present study was carried out to evaluate 
the effi cacy and tolerability of a total pineal endocrine 
substitution therapy (TPEST) through an exogenous 
administration of the overall four pineal indoles in 
untreatable metastatic solid tumor patients, for whom 
no other effective therapy was available, because of 
their progression on standard anticancer chemother-
apy, endocrine therapy and immunotherapy.

Materials and methods

This phase II study included 14 consecutive untreat-
able metastatic solid tumor patients (M/F: 10/4; median 
age: 64 years, range 58–83), who did not respond to pre-
vious conventional treatments. Eligibility criteria were, 
as follows: histologically proven metastatic solid tumor, 
measurable lesions, no double tumor, lack of response 
to previous standard therapies, life expectancy less 
than 6 months, and no concomitant therapy with 
other potential immunomodulating substances. The 
experimental protocol was explained to each patient, 
and written consent was obtained. Tumor histotypes 
were, as follows: colorectal cancer: 3; non-small-cell 
lung cancer: 3;renal cell cancer: 2; breast cancer: 2; 
gastric cancer: 1; pancreatic cancer: 1; thymic carci-
noma: 1; prostate cancer: 1; unknown primary tumor: 
1. Dominant metastasis sites were, as follows: bone: 
1; lung: 4; liver: 2; lung plus liver: 2; brain plus lung: 
1; liver plus peritoneum: 1; bone marrow plus peri-
toneum: 1; peritoneum: 2. According to Karnofsky’s 
score, the median performance status (PS) was 80% 
(range: 60–100). Finally, 9/14 (64%) patients had been 
previously already treated with MLT alone. The overall 
pineal indoles were supplied by Sigma-Aldrich Chemie 
GmbH (Schnelldorf, Germany). The pineal indoles 
were given orally every day until disease progression. 
Moreover, in an attempt to reproduce their circadian 
secretion, 5-MIA was administered during the morn-
ing, 5-MTP at noon, 5-MTT during the early afternoon 
and MLT during the dark period of the day. The daily 
doses were 20 mg for MLT, and 1 mg far each other 
pineal indoles. The dose of 1 mg for each indole other 
than MLT is not pharmacological, but it is that corre-
sponding to the whole 24-hour production by the pineal 
gland. So, this schedule has utilized 5-MTT, 5-MTP and 
5-MIA as a replacement pineal endocrine therapy and 
the only MLT at pharmacological doses. The use of the 
other pineal indoles at low substitutive doses rather 
than at higher pharmacological amounts is justifi ed 
by their possible psychotropic effects, which are still 
unknown in humans. The clinical response was evalu-
ated according to WHO criteria, and the patients were 
considered as evaluable when they were treated far at 
least two consecutive months. Data were statistically 
analyzed by the chi-square test.

Results

All patients were available for the clinical response. 
The clinical characteristics of patients and their indi-
vidual clinical response are reported in Table 1, while 
the overall clinical response is shown in Table 2. No 
complete response was observed. A partial response 
(PR) was achieved in one patients with peritoneal 
metastases due to unknown primary tumor. More-
over, a stable disease (SD) was obtained in 8/14 (57%) 
patients (non-small-cell lung cancer: 2; renal cell 
cancer: 2; breast cancer: 1; prostate cancer: 1; colon 
cancer: 1; pancreatic cancer: 1). Then, a disease-con-
trol (PR+SD) was achieved in 9/14 (64%) patients, 
whereas the remaining 5/14 (36%) patients had a 
progressive disease (PD). The median duration of dis-
ease-control was 6 months (range: 4–10+). The percent 
of disease-control was higher in patients who had not 
been previously treated with MLT alone than in those 
pre-treated with the MLT only, without, however, sta-
tistically signifi cant differences (4/5 vs. 5/9). Moreover, 
within the group of patients previously treated with 
MLT alone, a more evident improvement in their coen-
aesthesia was observed in 4/9 (44%) patients during the 
treatment with the overall pineal indoles with respect 
to that previously referred on MLT alone. Finally, an 
improvement in PS greater than 10% was achieved in 
8/14 (57%) patients, and it was signifi cantly higher in 
patients with disease-control than in those with PD 
(7/9 vs. 1/5, P < 0.05).

Discussion

By now, MLT is a reality in the clinical Oncology 
from either a physiopathological or a therapeutic point 
of view [5, 19–21]. In addition to the anticancer proper-
ties of MLT, this preliminary study would suggest that 
pineal indoles other than MLT may also exert a control 
on the neoplastic progression, and the therapeutic 
results which may be achieved with the administra-
tion of the overall main four pineal indoles in terms of 
both disease control and quality of life would seem to be 
superior to those described with MLT alone in the same 
kind of patients [19, 21]. In fact, the percent of control 

Table 2. Clinical response (WHO) achieved in 14 
untreatable metastatic solid tumor patients to a total pineal 
endocrine replacement therapy.

Clinical Response *  

CR 0/14 
PR 1/14  (  7%)
SD 8/14 (57%)
DISEASE CONTROL (PR + SD)  9/14 (64%)
PD  5/14 (36%)
MEDIAN TIME TO PROGRESSION   6 (4–10+)
(months)

* CR: complete response; PR: partial response; 
SD: stable disease; PD: progressive disease.
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of the neoplastic progression, which may be achieved 
with MLT alone in untreatable metastatic solid tumor 
patients, is generally less than 30%, whereas this 
study of TPEST shows a percent greater than 60% of 
disease-control. Therefore, this preliminary clinical 
study would agree with previous experimental results, 
showing that the stimulation of cancer growth induced 
by the surgical pinealectomy may be only partially 
abrogated by the exogenous administration of MLT 
alone [22]. Therefore, this fi nding would suggest the 
existence of anticancer pineal substances other than 
MLT itself, such as the other three pineal indoles. 
Then, whereas until few years ago the anticancer role 
of the pineal gland was believed to depend only on 
MLT, which was considered as the only active pineal 
hormone, at present it is known that the pineal gland 
may release at least three other active indoles, whose 
biological properties would contribute to the anticancer 
function of the pineal gland, as suggested by this pre-
liminary study. Therefore, the TPEST could constitute 
a new effective bio-neuroendocrine approach at least 
as a palliative therapy of cancer in patients whom no 
other conventional treatment may be available. Four 
hundred years after Cartesius, who was the fi rst author 
to hypothesize the pineal gland as the link between the 
spiritual consciousness and the biological life, this 
study would represent the fi rst historical approach to 
realize a complete pineal endocrine substitution by an 
exogenous administration of the overall pineal indoles, 
by confi rming the effective role of the pineal gland in 
the psychoneuromodulation of the biological systems. 
Therefore, in memory of Cartesius, we could defi ne this 
complete replacement therapy of the pineal indoles as 
a Cartesian therapy.
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