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Abstract

Several natural agents, including both human endogenous neuroendocrine substances, namely the pineal
hormones, and plants, mainly Aloe, Myrrh and Magnolia, have been proven to exert anticancer activities, due to
antiproliferative and immunomodulating properties. On this basis, a study was planned in an attempt to evaluate the
therapeutic efficacy of a psychoneuroendocrinoimmun-phytotherapic (PNEIF) regimen with pineal hormones and
antitumor plants in a group of untreatable metastatic solid tumor patients, for whom no treatment other than the
palliative therapy was available, because of lack of response to previous chemotherapies, poor clinical status or
personal refusal of chemotherapy, and with a life expectancy less than 1 year. The pineal hormone melatonin (MLT)
and 5-methoxytryptamine (5-MTT) were given orally at 100 mg/day in the dark period and at 5 mg in the light period
of the day, respectively, in association with Aloe and Myrrh mixture at 10 ml thrice/day, Magnolia cortex at 500 mg
twice/day and Bowellia at 1000 mg/day in patients with brain metastases. A complete response (CR) and partial
response (PR) were achieved in 2 and in 8 patients. Then, an objective tumor regression was obtained in 10/132
(8%) patients. A stable disease (SD) was found in 61 patients, then a disease control (DC), consisting of CR plus PR
plus SD, was achieved in 71/132 (54%) patients, whereas the remaining patients had a progressive disease (PD). A
survival longer than 1 year was seen in 63/132 (48%) patients, and the percent of 2 and 3-year survival obtained in
patients with response or SD was significantly longer than that found in patients with PD. The treatment was well
tolerated and no relevant biological toxicity occurred. This preliminary study would demonstrate that a PNEIF
combination with natural anticancer agents may prolong the survival time in patients, for whom no standard therapy
was available other than the only palliative therapy, and with an expected survival less than 1 year.
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Introduction
Today, there is no doubt about the fundamental importance of the

immune system in the control of cancer growth and that the anticancer
immunity is namely a lymphocyte-dependent phenomenon [1,2], as
demonstrated by the fact that the evidence of lymphocytopenia is one
of the most negative prognostic factor in cancer patients [1-3]. With
respect to the physiology of the antitumor immune response, the
anticancer potency of the immune system could be further enhanced
and amplified at least from a theoretical point of view through two
different strategies, consisting of an artificial manipulation of the
immune system, or of a modulation of its function by acting at
psychoneuroendocrine levels on the basis of the existence of a
physiological psychoneuroendocrine regulation of the immune
reactions [4-6]. The first strategy is founded on the possibility to
artificially generate molecules, such as the monoclonal antibodies
(MAB) [7,8], capable of acting on the key-points of the anticancer
immunity, such as cell surface receptors involved in the inhibitory
regulation of T lymphocyte-mediated anticancer immunity, including
cytotoxic T lymphocyte antigen-4 (CTLA-4) or programmed death-1

(PD-1) [7,8] by blocking their activation. On the contrary, the other
strategy has been elaborated an attempt to reproduce in cancer
patients the immune functionless of the status of health, which is
characterized by a natural immunobiological resistance against cancer
onset and dissemination, by simply correcting the main endocrine and
immune alterations occurring during cancer progression, the most
evident of them is a progressive decline in the neuroendocrine
function of the pineal gland [9,10], whose anticancer activity has been
well documented in both experimental [11] and clinical [12]
conditions. Moreover, in the recent years a great effort was spent also
to identify possible natural non-toxic anticancer molecules, either in
the nature of plants, or in the human body. As far as the human body is
concerned, the pineal gland would represent the main anticancer
organ [13], since it produces at least two anticancer neuroendocrine
molecules, consisting of the indole hormones melatonin (MLT) [14]
and 5-methoxytryptamine (5-MTT) [15], which are mainly released by
the pineal gland during the dark and the light period of the day,
respectively. Most studies carried out up to now have been limited to
the investigation of the antitumor mechanisms of MLT [14], which is
considered the main pineal hormone, but preliminary experimental
studies would suggest that 5-MTT may exert an anticancer
antiproliferative activity superior to that of MLT itself [15]. The
anticancer activity of MLT is due to several mechanisms, and at
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present it represents the only molecule existing in the world capable of
counteracting the overall main phases responsible for cancer
progression, including the loss of the apoptotic process and the
persistent activation of cell surface receptors for tumor growth factors,
such as epidermal growth factor (EGF), the alteration of intercellular
junctions and the consequent change in the intercellular matrix and
the stimulation of the angiogenesis, and cancer-related mechanisms
responsible for the immunosuppressive status, which characterizes the
advanced neoplastic disease. At the other side, several plants may
produce anticancer substances, the most investigated of them are Aloe
[16], Myrrh [17], Cannabis Indica [18] and Magnolia [19]. According
to the results available upto now, the main anticancer cytotoxic
molecules would be represented by aloehemodine for both Aloe Vera
and Arborescens [16], guggulsterone for Myrrh [17], tetra-
hydrocannabinol (THC) for Cannabis [18] and honokiol for Magnolia
[19]. On these bases, a study was performed in an attempt to evaluate
the therapeutic efficacy of a biological natural antitumor psycho-
neuro-endocrino-immuno-phytotherapic (PNEIF) regimen, with
pineal indole hormones and some well investigated anticancer
molecules drawn from plants, in metastatic cancer patients, for whom
no other standard anticancer therapy was available or accepted by
patients.

Materials and Methods

Patients
The study included 132 metastatic solid tumor patients, who were

considered as untreatable cancer patients according to the
conventional antitumor protocols.

Eligibility criteria were, as follows: histologically proven metastatic
solid tumors other than breast cancer and prostate cancer, measurable
lesions, no double tumor, and no availability of further conventional
chemotherapeutic or target anticancer therapies because of lack of
response to previous standard antitumor treatments, or poor clinical
status with a consequent inability to tolerate the conventional
treatments, and life expectancy lower than 1 year. Two female patients,
affected by liver metastases due to colon cancer and by endometrial
adenocarcinoma with lung metastases, respectively, were also included
in the study because of their personal refusal of chemotherapy, with a
consequent lack of other potentially effective therapies. Metastatic
breast and prostate cancer patients were not included in the study
because of the availability of several potential non-toxic treatments,
including the endocrine therapies and the chemotherapeutic
metronomic regimens. The experimental protocol was explained to
each patient, and informed consent was obtained. The clinical
characteristics of cancer patients are reported in Table 1.

Methods
The PNEIF regimen consisted of an oral administration of MLT at a

dose of 100 mg once day in the dark period of the photoperiod, 5-
MTT at 5 mg/day in the period of maximum light, Aloe arborescens
plus Myrrh mixture (60/40%) at 10 ml thrice/day and Magnolia cortex
with honokiol content greater than 50% at 500 mg twice/day. In
patients with brain metastases, Boswellia was also orally administered
at 1000 mg/day because of its anti-oedema activity. The treatment was
continued without interruption until disease progression.

Eligibility Criteria

Histologically proven solid tumor (other than breast and prostate carcinomas)

Measurable lesions

No availability of other oncological standard therapies because of lack of
response to previous chemotherapies, poor clinical status or personal refusal of
standard therapies

Life expectancy less than 1 year

Clinical Characteristics Of Patients  

N 132

M/F 67/65

Median age 65 ( 39-62 )

Tumor Hystotipes 

Lung cancer 34

-Non small cell 28

-Small cell 6

Colorectal cancer 19

Pancreati carcinoma 20

Gastric cancer 9

Biliary tract carcinoma 11

HCC 6

Bladder cancer 3

Ovarian carcinoma 14

Melanoma 5

Sarcoma 11

Dominant Metastasis Sites 

Soft tissues 19

Bone 5

Lung 36

Liver 24

Liver plus lung 19

Peritoneum 16

Brain 13

Previous chemotherapies 104

No previous chemotherapies 28

- poor clinical status or age 25

- personal refusal 3

Table 1: Eligibility criteria and clinical characteristics of untreatable
metastatic solid tumor patients treated by psychoneuroendocrino-
immunotherapy of cancer.
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The clinical response was evaluated according to WHO criteria, by
repeating the radiological examinations, including CT scan and PET,
every 3 months. Patients were also assisted by a spiritual

psychotherapeutic approach, consisting of progressively rediscovering
the pleasure as a spiritual experience. Data were statistically evaluated
by the chi-square test and the Student’s t test.

Clinical Response * Survival (Years)

Tumors n CR PR CR+PR SD DC PD 1 2 3

ALL 132 2 8 10 (8%) 61 71 61 63 (48%) 28 (21%) 16 (13%)

Lung 34 1 0 1 17 18 16 16 (47%) 7 (21%) 6 (18%)

Colon 19 0 2 2 10 12 7 10 (53%) 7 (37%) 4 (21%)

Pancreas 20 0 1 1 8 9 11 9 (45%) 1 (11%) 0

Biliary 11 0 1 1 4 5 6 5 (45%) 3 (27%) 2 (18%)

Stomach 9 1 0 1 3 4 5 2 (22%) 1 (11%) 1 (11%)

HCC 6 0 1 1 3 4 2 3 (50%) 2 (33%) 1 (17%)

Bladder 3 0 0 2 2 2 1 2 (67%) 0 0

Ovarian 14 0 1 1 8 9 5 9 (64%) 3 (21%) 1 (7%)

Melanoma 5 0 2 2 1 3 2 2 (40%) 1 (20%) 1 (20%)

Sarcoma 11 0 0 0 5 5 6 5 (45%) 3 (27%) 1 (9%)

*CR: Complete Response; PR: Partial Response; SD: Stable Disease; DC: Disease Control; PD: Progressive Disease

Table 2: Clinical response (WHO) and survival in untreatable metastatic cancer patients under psychoneuroendocrinoimmunotherapy (PNEIF)
of cancer.

Results
The clinical response achieved in cancer patients are reported in

Table 2. A complete response (CR) was achieved in one patient with
peritoneal metastases due to gastric cancer and in another patient with
lung adenocarcinoma. Moreover, a partial response (PR) was obtained
in 8 other patients (Colorectal cancer 2; Pancreatic cancer 1; Biliary
tract carcinoma 1; Hepatocarcinoma 1; Malignant melanoma 2;
Endometrial cancer 1). Therefore, an objective tumor regression (CR
+PR) was found in 10/132 (8%) patients, with a median duration of 18
months (range 4-38). In particular, both patients who had refused
chemotherapy for personal reasons, the former with lung metastases
due to gynaecologic cancer and the latter with liver metastases due to
colon cancer, obtained a PR. A stable disease (SD) was achieved in
other 61/132 (46%) patients. Therefore, a disease control (DC),
including CR, PR and SD, was achieved in 71/132 (54%) patients,
whereas the remaining 61 patients had a progressive disease (PD).
Moreover, with respect to a life expectancy less than 1 year, a survival
time longer than 1 year was observed in 63/132 (48%) patients, as
illustrated in Figure 1. Moreover, 28 (21%) patients were still alive at 2
years. Finally, a survival longer than 3 years was achieved in 16/132
(13%). Figure 2 illustrates the 3-year survival time observed in cancer
patients in relation to their clinical response to treatment. The
percentage of 3-year survival time observed in patients, who obtained
an objective tumor regression (CR+PR) was statistically significant
with respect to both patients with PD (P<0.005) or SD (P<0.05).
Moreover, patients who had SD also obtained a significantly longer
survival at 3 years than that found in patients with PD (P<0.05). In
more detail, no patient with PD was alive at 2 years. On the contrary,

26/71 (36%) patients and 11/71 (15%) of patients with clinical response
or SD were still alive at 2 and at 3 years, respectively.

Figure 1: Overall survival time.

No treatment-related toxicity occurred. A mild excitation state was
observed in 12/132 (9%) patients during the first days of high-dose
MLT administration, which was corrected through the simple
reduction of its dose for few days, followed by a progressive increase
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until the planned dosage of 100 mg/day. No cachexia occurred under
the PNEIF therapy, neither in those patients who had a disease
progression. On the contrary, most patients experienced an
improvement in their mood, in the quality of sleep with lore episodes
of dreaming, and a mild relief of asthenia.

Figure 2: Survival time in relation to clinical response.

Discussion
The results of this preliminary study, which was carried out in a

group of metastatic solid tumors patients for whom no other standard
anticancer therapies, including chemotherapy and target therapies, was
not available because of progression on previous treatments, or who
were unable to tolerate the conventional therapies because of poor
clinical status or personal refusal, and then with life expectancy less
than 1 year, would demonstrated that a PNEIF regimen consisting of
the association between a neuroendocrine therapy with the antitumor
pineal hormones and the products of the most experimentally an
clinically investigated natural antitumor plants, including Aloe, Myrrh
and Magnolia, may induce an objective control of disease, with
possible tumor regressions and disease stabilization and a prolongation
of the survival time with respect to the expected one. MLT alone is
generally unable to induce objective tumor regressions in a
considerable number of cases [10,12,20], and the percentage of 1-year
survival in the same types of cancer patients treated by MLT alone has
appeared to be generally less than 30%. Therefore, this study would
suggest that the antitumor effect of MLT may be amplified by the
association with the most potentially effective antitumor plants.
Moreover, PNEIF-induced objective tumour regressions or disease
stabilizations would not represent a simple epiphenomenon, because of
their association with a longer survival time with respect to that
observed in patients who progressed under PNEIF therapy. If further
studies will confirm these results, PNEIF regimen could be interpreted
as a link between palliative and curative therapies of human
neoplasms, and propose as a potential effective antitumor treatment

for cancer patients, for whom no other possibility of cure may be
available.

However, more recent studies have shown that the pineal gland may
release not only anticancer indole hormones, but another group of
molecules also provided by anticancer activity in association with
some effects of consciousness expansion [21], the so-called beta-
carbolines, which could further enhance the efficacy of a PNEIF
regimen for the untreatable cancer patients.
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