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INTRODUCTION

Autoimmune diseases are defined by the evidence of 
an abnormally high auto-antibody production against 
one or more self-antigens of the different organs. 

However, auto-antibody increase secretion would not represent 
the primary pathogenetic even, but it simply represents the 
consequence of an altered function of the cytokine network 
in a pro-inflammatory way. In fact, the autoimmune diseases 
have appeared to be characterized by a non-specific increase 
in blood levels of several macrophage-related inflammatory 
cytokines, mainly IL-6, TNF-alpha and IL-1beta (1), whose 

exaggerated secretion correlates to the acute phase of disease. 
Moreover, more recently it has been shown that IL-17 (2) 
released from Th17 lymphocytes plays a fundamental role 
in the pathogenesis of the autoimmune processes by either 
inhibiting regulatory T (T reg) lymphocytes (3), which 
in contrast counteract the inflammatory response (4), or 
promoting the activation of the macrophage system (5). Then, 
the evidence of abnormally high levels of IL-17, mainly of the 
IL-17A isoform, is associated with a worse prognosis. On the 
contrary, the occurrence of increased levels of TGF-beta (6) 
and IL-10 (7) is associated with a disease control. Therefore, 
the inhibition of IL-17 secretion or the stimulation of TGF-beta 
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and IL-10 production would allow a control of disease. The 
secretion of each single cytokine is regulated by the cytokine 
network. In more detail, IL-17 secretion is inhibited by both 
IL-2 (8) and IL-12 (9) and TGF-beta, which in contrast may 
stimulate IL-17 production in the association with IL-6 or IL-
23 and IL-22 (10, 11). Finally, TGF-beta secretion is inhibited 
by IL-21, which is mainly released from Th1 lymphocytes 
(12). In addition, the recent advances in the area of the 
psycho-neuro-endocrine-immunology (PNEI) have shown 
that immune system and cytokine network are physiologically 
under a neuroendocrine system (13), mainly played by 
the pineal gland through its most known indole hormone 
melatonin (MLT) (14) and brain cannabinoid (15) and opioid 
systems (16). Both endogenous cannabinoids arachidonyl-
ethanol-amide and 2-arachidonyl-glycerol and exogenous 
cannabinoid tetra-hydroxy-cannabinol  (THC) (15,17), as 
well as the pineal hormone MLT (18), have appeared to inhibit  
IL-17 secretion, whereas the opioid agonists, mainly the mu-
agonists ones, would exert a prevalent stimulatory action (19). 
The non-psychoactive of Cannabis cannabidiol (CBD) has 
also been proven to reduce IL-17 secretion (17) by inhibiting 
the activity of fatty acid amide hydrolase (FAAH), the enzyme 
involved in cannabinoid degradation (20), with a following 
increase in cannabinoid endogenous content. Finally, within 
the group of the therapeutic plants, honokiol, the main active 
component of Magnolia, has also been proven to counteract IL-
17 secretion (21). As far as the group of auto-antibodies (22), 
anti-thyroglobulin (TG) antibodies are specific of Hashimoto’s 
thyroiditis, while antinuclear antibodies (ANA) and 
Rheumatoid Factor, an anti-IgG globulin, may characterized 
several systemic connective tissue diseases, even though the 
evidence of high levels of ANA and FR are commonly more 
typical of systemic lupus erythematous (SLE) and rheumatoid 
arthritis (RA), respectively. At present, the possible 
therapeutic role of MLT in autoimmunity is still controversial, 
because of its potential immunostimulatory activity on most 
immune functions (14). The immunostimulatory action of 
MLT, however, would mainly involve the cellular immunity, 
including the anticancer immunity (14), rather than the humoral 
one. Moreover, the inhibitory effect of MLT on IL-17 could 
opposite the progression of the autoimmune disease (18), 
either alone or in combination with cannabinoid agents, which 
may also suppress IL-17 production and activity (15, 17). On 
these bases, a study was planned to evaluate the influence of 
a combination between MLT and cannabinoid agents on the 
production of some of the most commonly auto-antibodies, 
including ANA, Rheumatoid Factor and anti-TG antibodies. 

MATERIALS AND METHODS
The study included 14 consecutive patients with the diagnosis of 
autoimmune pathology, consisting of Hashimoto’s thyroiditis 
with high levels of anti-thyroglobulin (TG) antibodies (n=4) 
and various systemic connective tissue diseases (CTD) 
with high titres of ANA (n=6) or Rheumatoid Factor (n=4). 
The systemic CTD were, as follows: SLE: 2; RA: 4; mixed 
connective disease: 3; systemic sclerosis: 1. Patients under 
chronic therapy with corticosteroids or immunosuppressive 
agents were not included in the study. After ethical 
approvement, the experimental protocol was explained to 
each patient, and written consent was obtained. MLT was 
given orally at 20 mg one daily during the dark period of the 
day in relation to its circadian light/dark rhythm, generally 30 
minutes prior to sleeping. We decided to use MLT only at mild 
pharmacological doses, since the anti-inflammatory action of 
MLT would depend on its dose, and at very pharmacological 
doses it could exert a pro-inflammatory action (23). On the 
contrary, the antitumor action of MLT has appeared to be a 
dose-dependent phenomenon (24). CBD was given orally at a 
dose of 10 mg twice/day (8.00 AM and 8.00 PM). The treatment 
was continued without interruption for 3 consecutive months, 
by detecting autoantibody levels before and after one and three 
months of therapy. Normal values obtained in our laboratory 
(95% confidence limits) were below 1: 40 for ANA, below 14 
IU/ml for Rheumatoid Factor, and below 30 IU/ml for anti-
TG. Anti-TG autoantibodies and Rheumatoid Factor values 
were measured by an enzyme immunoassay, while ANA titre 
was determined by an indirect fluorescent assay, by using in 
both cases commercially available kits. Data were reported as 
mean +/- SE, and statistically analysed by the Student’s t test.

RESULTS
A decline in auto-antibody levels greater than 30% was 
achieved after 3 months of therapy in 11/14 (78%) patients 
(anti-TG: 3/4(75%); Rheumatoid Factor: 3/4(75%); ANA: 
5/6(83%). Moreover, as reported in Table 1, mean values of 
auto-antibody levels observed after three months of therapy 
were significantly lower than the values observed prior to 
therapy (ANA: P<0.05; anti-TG: P< 0.025; Rheumatoid 
Factor: P<0.05). The treatment was well tolerable in all 
patients, and no clinical exacerbation of the symptomatology 
occurred on study. On the contrary, most patients experienced 
a relief of anxiety and a better perception of pleasure. 
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AUTOANTIBODIES BEFORE AFTER 1 MONTH                     AFTER 3 MONTHS
ANTI-TG  (IU/ml)                                 368 +/- 44                   244 +/- 51                               128 +/- 35**
ANA  1: 240 +/- 40               1:160 +/- 40                                 1: 80 +/- 20*
RHEUMATOID FACTOR (IU/ml)          88 +/- 11                    66 +/- 1042 +/- 7*

*P<0.05; ** P< 0.025

Table 1. Changes in autoantibody levels (mean +/- SE) on neuroimmune therapy with melatonin plus cannabidiol.
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DISCUSSION
This preliminary phase 2 studies shows that the neuroimmune 
combination carried out to inhibit IL-17 secretion with the 
pineal indole MLT plus the cannabinoid agent CBD (17, 
18), is a well tolerable treatment in patients with different 
kinds of autoimmune disease and an effective therapy in 
reducing autoantibody production. Obviously, further studies 
by monitoring changes in IL-17 blood concentrations will 
be needed to establish whether the decline in autoantibody 
levels induced by MLT plus CBD may be the consequence 
of their inhibitory action on IL-17 production. In addition, 
as far as ANA values are concerned, further researches will 
have to investigate which ANA subtype may be particularly 
influenced by the treatment. Moreover, further randomized 
studies will be necessary to evaluate whether the combination 
of MLT plus CBD may be more effective with respect to the 
single agents. Finally, longitudinal studies will be required 
to establish whether MLT and CBD-induced decline in 
autoantibody production may positively influence the clinical 
course of the autoimmune diseases. 

CONCLUSION 
Since the autoimmune diseases are due to a diminished T reg 
cell function and TGF-beta production in association with 
an abnormally enhanced IL-17 secretion, TGF-beta-to-IL-
17 ratio, as well as T reg-to-Th17 ratio, could constitute the 
most simple and adequate biomarker to monitor the clinical 
evolution of the autoimmune disorders, and the evidence of a 
progressive rise in TGF/IL-17 ratio would be a sign of disease 
control.
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