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Abstract-In order to investigate the pineal function and its relation with the hypophvsis in 
human neoplasms, melatonin and GH serum levels were determined in 63 patients, 42 affected 
by solid tumours and 21 by lymphoma or leukaemia. 

In women with breast cancer PRL was also measured. Melatonin, GH and PRL were 
evaluated in 52 healthy subjects acting as controls. 

The oncological patients showed signi&antb higher mean melatonin serum levels than the 
control subjects. Mean melatonin values were lower in patients with solid tumours who had 
metastases, than in cases without metastases. 

Chemotherapy caused an evident decrease in melatonin levels. Surgery was follouled by a fall 
in melatonin in patients without metastases. Mean GH serum levels observed in oncological 
patients were similar to those in control subjects and were not intuenced by therapy. PRL levels 
were within the normal range in women suffeering from breast cancer. 

INTRODUCTION 
IT HAS been known for several years that the pineal 
gland may exert an antineoplastic activity. Pinealec- 
tomy stimulates tumour growth [l], whereas the 
administration of melatonin, the most investigated 
pineal hormone, inhibits neoplastic development 

t21. 
It is supposed that the pineal gland may regulate 

tumour growth through several mechanisms, 
including a direct antimitotic action [3], an influ- 
ence on neuroendocrine systems [4], a regulation of 
polyamine synthesis [5] or pteridine metabolism [6] 
and a regulation of the immune system [ 7, 81. 

Moreover, it has been shown that there is a 
diurnal rhythm of sensitivity in the response of some 
tumours to melatonin antineoplastic action [9]. 

Th ’ e pmeal gland could be considered as a 
research model for a possible psychoneuroendocrine 
control mechanism on tumour growth [lo] because 
of its relationship with other hormones, such as the 
growth hormone (GH) and prolactin (PRL), which 
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seem to be involved in the regulation of tumour 
development too. GH levels are inversely pro- 
portional to the pineal weight in patients suffering 
from cancer [ 1 I]; moreover, the effects of melatonin 
on tumour growth seems to depend upon GH blood 
levels [12]. PRL has been shown to be important in 
the development of mammary tumours 1131. 

Since a chronic administration of melatonin 
reduces PRL secretion [ 141, it has been suggested 
that melatonin may inhibit the development of 
tumours by means of a suppression of PRL release. 

In human neoplasias morpholgical, biochemical 
and physiological changes have been shown in the 
pineal gland. The pincal glands from patients dying 
of malignant neoplasms have been found to be 
larger in both size and weight than those of patients 
who died from non-malignant diseases [ 151. More- 
over, they also showed degenerative changes [ 161. 
However, only a few studies have been carried 
out in order to evaluate melatonin secretion in 
oncological patients and their results are rather 
contradictory, since normal 1171, low [ 18, 191 and 
high [20-231 melatonin levels have been referred 
to in cancer patients by the various authors. 
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Table 1, Clinical data and hormonal scram levels of oncologicalpatients 

Age Melatonin GH 
Sex (years) Tumour Clinical stage kg/ml) (ng/ml) 

Solid tumours 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

M 
M 
M 
F 
M 

M 
M 
M 
F 
M 

M 
M 
F 
M 
M 
F 
M 
F 
M 
F 
F 

M 
M 
F 

Breast cancer 
34 
23 
38 
40 
44 
40 
33 
42 
26 
44 
34 
32 
37 
64 
57 
35 
61 
44 

Lung carcinoma 
46 
23 
44 
54 
45 

Stomach cancer 
43 
52 
49 
51 
56 

50 
38 
54 
71 
49 
52 
53 
56 
51 
49 
55 

Colorectal cancer 

Lyposarcoma 
39 
31 
36 

T3NlbMl 76 4.2 
T3N 1 bMo 158 3.9 
T2aNl bMo 135 2.7 
T4bNlbMo 113 3.8 
TlaNlaMo 161 2.2 
T2aNlaMo 139 1.7 
T2aNl bMo 142 2.3 
T2aNlaMo 118 2.1 
TlaNoMo 118 1.8 
TlaNlaMo 168 1.7 
TlaNoMo 147 3.5 
T4N3Ml 81 4.9 
T3N3Mo 129 2.2 
TPaNlaMo 122 2.9 
TZaN 1 bMo 194 1.4 
TlaNlaNo 128 4.3 
T3NlbMo 146 2.1 
T4N3Ml 58 4.7 

T3N2Ml 69 4.8 
T3N2Ml 56 4.3 
T3N2Ml 60 2.8 
T3N2Ml 68 3.4 
T3N2Ml 73 2.3 

T3N3Mo 125 2.0 
T4N2Ml 68 4.9 
T3N2Mo 181 3.1 
T3N3Ml 76 3.8 
T3N2Ml 60 4.5 

T4N4M 1 53 4.9 
T3NlMo 184 1.5 
T3NlMo 152 1.6 
T4N4M 1 63 1.8 
T4N4M 1 79 1.3 
T3NlMo 143 2.4 
T2NlMo 180 1.1 
T2NlMo 131 1.9 
T4N3Ml 70 1.4 
T3N3Mo 148 1.6 
T3N2Mo 140 2.4 

TPNoMo 169 3.4 
TBNoMo 118 4.1 
T3NoMo 149 2.6 

The evidence of high melatonin blood levels in It has to be pointed out that in most clinical 
oncological patients seems to be in accordance with studies on melatonin in cases of human neoplasias 
the observations of Kerenyi et al. [24], who described the physiological light/dark rhythm typical of the 
an enhanced activity of HIOMT, the enzyme con- pineal hormone activity was not taken into account, 
verting N-acetylserotonin into melatonin, in the as determinations of melatonin levels were perfor- 
pineals of cancer patients. med only once during the 24 hr cycle. The investi- 
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Table 1. continued 

Cases 
Age 

Sex (years) Turnour Clinical stage 
Melatonin 

(pg/ml) 

GH 

(nghl) 

43 M 20 
44 M 28 
45 F 23 
46 F 25 
47 F 24 
48 F 24 
49 F 28 
50 F 23 
51 F 25 
52 F 15 
53 M 44 
54 F 22 

55 M 24 
56 M 57 
57 F 48 
58 M 28 
59 M 35 

60 M 35 
61 M 26 
62 F 24 
63 M 31 

Haemolymphopoietic tumors 

Hodgkin’s disease 
I 
I;\, 
II, 
IV, 

IV,, 
II,, 
II., 
IV, 

II, 
II., 
II, 
III., 

Non-Hodgkin’s Jvmphoma 
II,, 
IV., 
IV., 
II, 
III., 

Leukaemia 
Acute myelomonoblastic leukaemia 
Acute myeloblastic leukaemia 
Acute myeloblastic leukaemia 
Acute myeloblastic leukaemia 

148 2.3 

165 1.9 

169 0.8 
51 1.4 
63 3.4 

177 1.2 
150 1.8 
56 4.2 

146 2.4 
139 3.2 
148 3.0 
62 3.1 

115 2.4 
98 3.1 
88 3.7 
135 3.1 
78 2.4 

I4 3.8 
29 2.9 
38 3.1 
33 2.2 

gations carried out to analyse the circadian rhythm 
of melatonin in malignancies revealed the existence 
of a decreased melatonin nocturnal rise in women 
affected by oestrogen receptor positive breast cancer 
[25] and in cases of Hodgkin’s disease [21]. 

Longitudinal studies performed to investigate 
changes in circulating levels of melatonin with the 
progress of neoplastic diseases and to evaluate mela- 
tonin variations following the various antineoplastic 
therapies have never been properly carried out. 
Therefore, the clinical significance of melatonin 
blood level measurements in the prognosis ofhuman 
neoplastic diseases is still unclear and has still to 
be established. Preliminary observations, however. 
seem to show that melatonin secretion changes in 
relation with the tumour mass, since a marked 
decrease in its levels has been reported after surgery 
in women with breast cancer [23] and in a group of 
oncological patients after chemotherapy [21]. 

In order to evaluate the pineal function and its 
relation to GH and PRL secretion in neoplastic 
diseases, and to establish if its activity may be 
influenced by the various antineoplastic therapies, 
melatonin, GH and PRL serum levels were meas- 
ured in a group of oncological patients both in basal 
conditions as well as after surgery or chemotherapy. 

MATERIALS AND METHODS 
From January 1985 to April 1985, 63 patients 

(26 males and 37 females) with histological evidence 
of neoplastic disease, aged between 15 and 7 1 years 
(mean age 39 years), were evaluated. The TNM 
classification [26] was employed in patients with 
solid tumours, and the Ann Arbor [27] classification 
was employed in cases where a diagnosis of lym- 
phoma was made. Breast cancer and Hodgkin’s 
disease were the neoplasms most frequently occur- 
ring in our patients. Table 1 shows a histologic 
classification and the clinical stage of the various 
neoplasms considered. The patients were observed 
during hospitalization. They showed a normal 
sleeping-waking daily rhythm. Lights were turned 
off from 9.00 p.m. to 7.00 a.m., thus the light/dark 
cycle was 14/10 hrs. At the time of the study, none 
of the patients had undergone surgery, radiotherapy 
or chemotherapy. Fifty-two healthy volunteers of 
both sexes (22 males and 30 females), aged between 
13 and 44 years (mean age 34 years), were included 
in the study as controls. Patients and controls had 
not been taking any medication for at least 7 days 
prior to study. Venous blood samples were collected 
during the maximum light period (hr 10-12) after 
overnight fasting. Three venous blood samples were 
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drawn from each subject or patient at 5-min inter- 
vals, and the mean basal hormonal concentrations 
were obtained by averaging the three concentrations 
determined. Venous blood samples were collected 
in plastic tubes. Serum samples were obtained by 
centrifugation and stored at -20” C until assayed. 
In each serum sample melatonin and GH were 
measured; in women affected by breast cancer, PRL 
levels were also determined. 

In 29 surgically treated patients melatonin and 
GH serum levels were assayed before as well as 5 
days after surgical removal of the tumour. More- 
over, in 10 patients treated with chemotherapy, 
melatonin and GH were measured before as well as 
21 days after the first chemotherapeutic regimen 
cycle. In one woman with breast cancer only the 
hormonal determinations were made both after 
surgery as well as after chemotherapy. PRL and 
GH serum levels were measured with the double 
antibody RIA method using commercially available 
kits (Sclavo-Milano, Italy). Melatonin serum levels 
were determined according to the RIA method 
described by Wetterberg et al. [28], using commer- 
cial kits (WHB-Stockholm, Sweden). Melatonin 
was extracted with methylene chloride, and mela- 
tonin was determined in the extract using tritium- 
labelled melatonin as a tracer and rabbit melatonin 
antiserum. The antigen-antibody complex was pre- 
cipitated with saturated ammonium sulphate. The 
precipitate was dissolved and the tritium content 
was determined in a liquid scintillation system. The 
intraassay and interassay coefficients of variation 
were 9% and 12%) respectively. 

The data were analysed by Student’s t test and 
the results are reported as mean values 4 SD. 

RESULTS 
The individual melatonin and GH serum levels 

observed in oncological patients are listed in 
Table 1. 

The untreated cancer patients showed signifi- 
cantly higher mean melatonin serum levels than 
healthy subjects (P < 0.001). Melatonin serum 
levels were within the normal range in 3 patients 
only. No differences in mean melatonin serum levels 
were seen between patients with solid tumours and 
those with haemolymphopoietic neoplasias. Among 
the patients affected by solid turnours, those with 
distant organ metastases had significantly lower 
mean melatonin serum levels than the subjects who 
showed no distant metastases (P < 0.01). On the 
contrary, in cases without distant organ metastases 
no significant differences could be seen between 
patients with and without regional lymph node 
involvement. Patients suffering from leukaemia had 
lower melatonin levels in comparison with those 
affected by lymphoma (P < 0.001). Mean mela- 
tonin serum levels between patients with Hodgkin’s 

disease and those affected by non-Hodgkin’s lym- 

phoma did not differ. Among the cases with Hodg- 

kin’s disease, patients at clinical stage I-II showed 
statistically higher mean melatonin levels than pati- 

ents at stage III-IV (P-C O.Ol), while no signify- 
cant differences were noticed between patients who 
presented systemic symptoms and those who did 
not. 

GH serum values were within the normal range 
in all patients, and mean GH serum levels observed 
in oncological patients were not statistically differ- 
ent in comparison with those seen in control sub- 
jects. There was no significant correlation between 
GH and melatonin serum concentrations. Mean 
GH serum levels showed no differences between 
patients suffering from solid tumours and those 
affected by haemolymphopoietic neoplasias. Mean 
GH serum levels were higher in patients with 
metastases than in cases not showing metastases, 
without, however, statistically significant differ- 
ences. Mean melatonin and GH serum levels 
observed in normal subjects and in oncological 
patients are reported in Table 2. Table 3 shows 
mean melatonin and GH serum concentrations 
observed in 29 surgical patients affected by solid 
tumours both before and after surgery. In patients 
who had no metastases, mean melatonin serum 
levels were significantly higher before than after 
surgery (P < 0.1). Surgery was followed by a mela- 
tonin fall higher than 50% in 16 of the 23 surgical 
patients who did not show metastases (69%). On 
the contrary, in patients with metastases there were 
no significant differences in mean melatonin serum 
levels before and after surgery, and in no patients 
could a decrease in melatonin levels higher than 
50% be observed. 

Table 4 shows the effects of chemotherapy on 
melatonin serum levels. Regardless of the type of 
regimen, chemotherapy caused a melatonin fall 
higher than 50% in 7 out of 10 patients (70%), and 
the mean melatonin serum levels observed after 
chemotherapy were significantly lower (P < 0.1) 
than those recorded before therapy. In one woman 
with breast cancer (case No. 2), who underwent 
surgery as well as chemotherapy, melatonin 
decreased after both therapies. 

In contrast to the effects of antineoplastic therap- 
ies on melatonin secretion, neither surgery nor 
chemotherapy significantly influenced GH 
secretion, and mean GH serum concentrations after 
both therapies were comparable with those recorded 
before. 

As far as the evaluation of PRL secretion in 
women suffering from breast cancer is concerned, it 
was considered as normal in all patients, and no 
differences in mean PRL serum levels could be 
determined between controls and patients with 
mammary carcinomas (see Table 5). In patients in 
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Table 2. Metatonin and GHserwn levels (mean +- SD) in healthy subjects and in oncologicat patients 

Cases 

Healthy subjects (n = 52) 

Oncological patients (n = 63) 

Solid tumours (n = 42) 

Patients without distant metastases (n = 27) 

Patients with distant metastases (n = 15) 

Haemopoietic tumours (n = 21) 

Lymphomas (n = 17) 

Hodgkin’s disease (n = 12) 
Stage I-II (n = 8) 
Stage III-IV (n = 4) 

Patients with systemic symptoms (n = 5) 
Patients without systemic symptoms (n = 7) 

Non-Hodgkin’s lymphoma (n = 5) 

Leukaemias (n = 4) 

Melatonin GH 

(pglml) (ng/ml) 

18? 7 2.1 ? 0.8 

(range 6-30) (range 0.7-5.1) 

111 2 46 2.8 2 1.1 

II8 2 42 2.9 ? 1.2 

146 t 22 2.4 + 0.9 

67% 9 3.6 + I.3 

101 + 53 2.6 5 0.9 

117 2 43 2.5 2 0.9 

123 t 49 2.5 * 0.9 
155 2 13 2.1 t 0.8 
582 5 3.0 2 I.2 

93 + 50 2.9 2 I.0 
144 + 39 2.0 ‘- 0.9 
103 + 23 2.9 2 0.6 

29 + 10 2.9 + 0.5 

PRL 

(ng/mli 

7.2 r I.4 
iranq 5.6-16.3) 

whom surgery was followed by a melatonin decrease 
higher than 50%, mean PRL serum levels were 
significantly higher after surgery than those 
observed before surgical treatment (P < 0.01) (see 
Table 6), and an increase of PRL higher than 50% 
was seen in 7 of the 10 patients considered. On the 
contrary, chemotherapy did not seem to influence 
PRL secretion (see Table 7). 

DISCUSSION 
This study shows that melatonin blood levels are 

altered in oncological patients, and that they change 
in relation to tumour growth. According to the data 
previously referred by Raikhlin et al. [20] and by 
ourselves [2 11, this study shows that patients suffer- 
ing from cancer, regardless of the type of tumour 
and its localization, present higher mean melatonin 
serum levels during the day compared to those 
observed in normal subjects. This pineal response 
could actually be a phenomenon secondary to an 
altered endocrine-metabolic balance caused by an 
increased demand of the developing tumour. As an 
alternative the enhanced melatonin secretion might 
be considered as a compensatory mechanism 
because of its antimitotic action and interpreted as 
an effort to secrete substances capable of regulating 
neoplastic growth. The biological activity of mela- 
tonin, however, depends not only on its circulating 
levels, but also on the sensitivity of its specific 
receptors. High melatonin blood levels during the 
day could determine a hyposensitivity of melatonin 
receptors through a down regulation mechanism 
[29]. Therefore, despite its enhanced secretion, 
melatonin might lack biological activity in oncolog- 
ical patients. It would be very interesting to establish 

whether the anomalous melatonin secretion pre- 
cedes or if it is due to tumour development. In fact, 
if there is no doubt that melatonin regulates cancer 
growth, some experimental observations seem to 
demonstrate that, on the other hand, the tumour 
may also affect pineal function. This conclusion is 
supported by the fact that a carcinogenetic process 
is generally associated with changes in the activity of 
the hypothalamus and of the pineal gland [ 10, 301. 
Finally, it has been observed that mclatonin levels 
in rat pineal gland decrease accordingly with pro- 
gressive tumour growth [31]. The possible effects of 
tumour development on melatonin secretion could 
be due to metabolic changes induced by the presence 
ofthe neoplasia or, alternatively, they might depend 
on a direct action at pineal site by means of various 
factors capable of influencing mclatonin biosynth- 
esis and release. In fact, an abnormal &,-acid glyco- 
protein, which can bind pterins thus affecting their 
metabolism, has been found in oncological patients’ 
blood [32]. Since pterins are involved in the regu- 
lation of melatonin synthesis and release [33], an 
alteration of its metabolism could determine an 
anomalous secretion of the pineal hormone. 

On the basis of the evidence that patients with 
solid tumours without metastases showed higher 
mean melatonin serum levels than those observed 
in patients with metastases, it seems that melatonin 
secretion decreases progressively with tumour 
development. The same conclusion could be drawn 
about Hodgkin’s disease, where patients at clinical 
stage I-II had higher mean melatonin levels than 
those at stage III-IV. 

These clinical results are in agreement with the 
data found in animal studies, which revealed the 
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Table 3. Melatonin and GH serum levels before and after surgery in a group of 29 patients 
tffected by solid tumour 

Before 

Melatonin GH 
k&ml) (ndml) 

After % variation Before After 

Patients without m&stases (n = 23) 
2 158 
3 135 
5 161 
6 139 
7 142 
8 118 
9 118 
10 168 
11 147 
14 122 
15 194 
16 128 
17 146 
24 125 
26 181 
30 184 
31 152 
34 143 
35 180 
36 131 
38 148 
39 140 
40 169 

.u 149 
?SD 22 

Patients with metastases (n = 6) 

18 57 
25 68 
29 53 
32 63 
33 79 
37 69 

&SD 9 

Allpatients (n = 29) 
x 131 
SD 

78 -50.1 
51 -62.1 
76 -52.9 
31 -76.5 
29 -79.8 
41 -65.1 
90 -23.5 

139 -17.4 
62 -57.6 
43 -64.8 
87 -55.1 
62 -51.5 

154 +5.4 
57 -54.2 
62 -65.7 
64 -65.0 

154 +1.2 
95 -33.5 
57 -67.9 
69 -47.8 
53 -64.1 
59 -58.0 

135 -20.2 

3.9 
2.7 
2.2 
1.7 
2.3 
2.1 
1.8 
1.7 
3.5 
2.9 
1.4 
4.3 
2.1 
2.0 
3.1 
1.5 
1.6 
2.4 
1.1 
1.9 
1.6 
2.4 
3.4 

2.3 
0.8 

2.9 
2.4 
2.3 
1.5 
1.8 
2.9 
2.2 
2.1 
3.8 
2.0 
1.6 
2.1 
2.2 
1.4 
2.7 
1.8 
1.5 
2.2 
0.7 
2.5 
2.2 
2.1 
3.0 

76 
37 

2.2 
0.6 

67 + 16.3 4.7 3.2 
90 +31.8 4.9 4.3 
48 -9.2 4.9 4.3 
60 -5.2 1.8 1.6 
82 +3.0 1.3 0.9 
63 -10.0 1.4 1.5 

68 
15 

70 
33 

3.2 2.6 
1.8 1.5 

2.5 2.3 
1.2 0.9 

existence of an inverse relationship between tumour 
growth and pineal melatonin content [31]. More- 
over, they also seem to be in agreement with the 
low melatonin levels observed by Pica et al. [ 181 in 
patients suffering from disseminated carcinomas. 

As far as the relationship between surgery or 
chemotherapy and the pineal function is concerned, 
the results of this study demonstrate that antineo- 
plastic therapies are generally followed by a mela- 
tonin decrease which tend to return within the 
normal range. The change in melatonin concen- 
trations induced by antineoplastic therapies is diffi- 
cult to be explained. It has been demonstrated that 
the abnormal a,-acid glycoprotein observed in the 
blood of oncological patients becomes undetectable 

after effective antineoplastic therapy [32] with a 
normalization of pterin metabolism. This finding 
could at least in part explain why melatonin 
secretion tends to return within the normal range 
after effective antineoplastic therapy. Other studies, 
however, will be needed to clarify a possible relation 
between melatonin secretion and the altered metab- 
olism of pterins in human neoplasias. 

At present, it is not yet possible to evaluate 
the clinical significance of melatonin decrease after 
surgery of chemotherapy in oncological patients, 
and to establish if it should be regarded as an 
undesirable effect or simply as a marker for the 
effectiveness of the treatment. On the basis of the 
fact that melatonin is able to exert an oncostatic 
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Table 4. Melatonin and GH serum levels before and after chemotherapy in a group of 10 
oncological patients 

Cases Chemotherapy* Before 

Melatonin 

(pgiml) 
After % variation 

GH 

(ng/ml) 
Before After 

1 
2 
4 
12 
13 
19 
20 
45 
55 
58 
7 
x 
*SD 

CNF 
CMF 

IMI-58 
IMI-58 
IMI-58 

CAV 
CAV 

ABVD 
CHOP 
CHOP 

76 84 
78 26 

113 27 
81 62 

129 28 
69 21 
56 50 

169 44 
115 35 
135 42 

102 42 
36 19 

i9.7 
-67.3 
-70.0 
-23.0 
-78.4 
-69.3 
- 10.0 
-73.8 
-69.7 
-69.2 

4.2 4.8 
2.9 3.6 
3.8 4.6 
4.9 4.6 

2.2 2.5 
4.8 3.2 
4.3 4.7 
0.8 1.2 
2.4 2.9 
3.1 3.0 

3.3 3.5 
1.3 1.2 

*CMF: cyclophosphamide, methotrexate, fluorouracil; IMI-58: deoxydoxorubicin; CAV: cyclo- 
phosphamide, adriamycin, vincristine; ABVD: adriamycin. bleomycin, vinblastine, dacarba- 
sine; CHOP: cyclophosphamide, adriamycin, vincristine, prednisone. 

Table 5. Individual and mean serum levels of melatonin and PRL in 18 women affected by breast 
cancer before and after therapy 

Cases Therapy 

Before therapy 
Melatonin PRL 

(pg/ml) (ng/ml) 

After therapy 
Melatonin PRL 

(pgiml) (ng/ml) 

1 Chemotherapy 76 7.2 84 7.9 
2 Surgery 158 5.4 78 9.2 
3 Surgery 135 6.6 51 7.4 
4 Chemotherapy 113 7.8 27 8.2 
5 Surgery 161 7.2 76 9.1 
6 Surgery 139 5.3 32 14.8 
7 Surgery 142 5.2 29 12.4 
8 Surgery 118 7.2 41 11.9 
9 Surgery 118 7.2 90 6.8 
10 Surgery 168 8.4 139 9.2 
11 Surgery 147 8.2 62 7.5 
12 Chemotherapy 81 7.5 62 7.1 
13 Chemotherapy 129 6.2 28 8.4 
14 Surgery 122 5.2 43 11.3 
15 Surgery 191 5.6 87 15.7 
16 Surgery 128 6.1 62 11.2 
17 Surgery 146 7.4 154 7.9 
18 Surgery 58 8.2 67 7.6 

T 130 6.7 67 9.6 
+SD 34 1.0 36 2.7 

activity, its decrease after antineoplastic therapies 
could represent an undesirable response. Neverthe- 
less, since high melatonin levels can induce a persist- 
ent down regulation ofits receptors, a normalization 
of melatonin blood concentrations could recover the 
sensitivity and responsiveness of biological systems 
to melatonin. Therefore, melatonin decrease after 
antineoplastic therapy might be followed by a 
reappearance of its biological activity. On the other 

hand if further studies indicate that a fall in mela- 
tonin with antineoplastic therapy should be rather 
considered as a side effect, melatonin treatment 
could be associated with surgical removal of the 
tumour or with chemotherapy. 

As far as GH secretion in oncological patients is 
concerned, our results do not allow us to confirm 
the observations of Starr [ 121, who described low 
GH serum levels in patients suffering from certain 
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1. 

2. 

3. 
4. 
5. 

6. 

7. 

8. 

Table 6. PRL levels before and after therapy in 10 women with breast Cancer, in whom surgery 
causeda melatoninfall higher than 50% 

Cases Before 

Melatonin PRL 
(pglmf) (q/ml) 

After % decrease Before After % increase 

2 158 78 50.1 5.4 9.2 70.4 
3 135 51 62.1 6.6 7.4 12.1 
5 161 75 52.9 7.2 9.1 26.4 
6 139 32 90.1 5.3 14.8 179.2 
7 142 29 79.8 5.2 12.4 138.5 
8 118 41 88.3 7.2 11.9 65.3 
11 147 62 57.6 7.2 7.5 4.2 
14 122 43 64.8 5.2 11.3 117.3 
15 194 87 55.1 5.6 15.7 180.3 
16 128 62 51.5 6.1 11.2 83.6 

x 144 56 65.2 6.1 11.1 87.7 
*SD 22 20 15.3 0.9 2.8 64.7 

Table 7. PRL and melatonin serum levels (mean 2 SD) in women with breast cancer before 
and after surgery or chemotherapy 

Melatonin PRL 

Before (pg’ml) 
(&ml) 

After Before After 

Surgery (a = 14) 
Chemotherapy 
(n = 5) 

138 f 31 62 2 32 6.6 t 1.1 10.1 ? 2.9 

95 ? 24 45 2 26 7.6 +- 1.1 8.2 + 0.9 

tumours, particularly breast carcinoma and mela- 
noma, and high GH levels in patients with sarcoma. 

Therefore, our study seems to exclude the idea 
that the effects of melatonin on cancer growth may 
be mediated by a modulation of GH release, since 
there was no significant correlation between GH 
and melatonin levels; moreover, our study reveals 
that GH blood levels are not affected by antineoplas- 
tic therapy. PRL secretion on the contrary seems to 
be involved in breast cancer and changes after 
tumour removal in an opposite way if compared 
with melatonin levels. 

In conclusion, this study shows that melatonin 
secretion is abnormally high in patients affected by 
cancer, and that it changes with antineoplastic 
therapies. Longitudinal studies, however, will be 
needed to clarify the role of melatonin in influencing 
the prognosis of neoplastic diseases. Moreover, 
other investigations are required to establish if the 
pineal hormone could be a marker of early stages of 
solid tumours, particularly because of the relief of 
high melatonin levels in several clinical disorders 
different from neoplastic diseases. 
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