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Salmon calcitonin has an analgesic effect on bone pains. This effect is more significant during the therapy of bone pains 
particularly due to malignancy. In this clinical study the analgesic effect and the effect on serum beta-endorphin levels of 
salmon calcitonin, given intramuscularly for 14 days and at 100 lU/day dosage in a double blind placebo controlled 
manner, were evaluated. 

In salmon calcitonin group, all patients out of 15 (100%) who completed their therapy, showed an analgesic effect which 
had been evaluated by both the physician and the patient. In placebo group, all patients' bone pain continued or 
progessed during the study. In salmon calcitonin group, beta-endorphin levels were increased for all patients except one 
case at the end of the study (mean difference was +108.3%; p<0.05). In placebo group beta-endorphin levels were 
decreased in 6 patients, out of 9 cases (mean difference was 14.9%; p>0.05). No side effects were seen during the 
therapy for both groups. 

It was concluded that salmon calcitonin therapy is beneficial for the patients who have bone metastasis, as a bone pain 
reducing process. [Turk J Med Res 1993; 11(1): 27-31] 
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The patients with primer malignancy have bone meta­
stases frequently (1). Most of these patients have an 
extreme bone resorption and bone pain (2). As refer­
enced in many studies, salmon calcitonin (sCT) has 
analgesic effect on bone pains, related with bone me­
tastases (3-5). 

The mechanism of analgesic effect is not realized 
definitely, but some hypothesis are reported. 

1. sCT increases the level of beta-endorphin (6). 

2. It inhibits enzyme cyclooxygenase, which cata­
lyzes production of prostaglandins (7). 

3. It acts as a central neuromodulator (8). 

Among these hypotheses, the beta-endorphin in­
creasing effect has been accepted mostly. There are 
some studies, showing that the analgesic effect is rela­
ted to the increase of serum beta-endorphin levels (9-
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11). In this clinical study the analgesic effect and the 
effect on serum beta-endorphin levels of salmon 
calcitonin, administered intramuscularly for 14 days 
at 100 lU/day dosage in a double blind placebo cont­
rolled manner, were evaluated in a larger study 
group. 

MATERIALS AND METHODS 
The study was started with 30 patients with bone me­
tastasis due to primary malignancy and completed with 
24 patients. Three patients were excluded from the 
study inadequate cooperation related to pain evalua­
tion. Two patients died because of brain metastasis. 
One patient was excluded from the study because of 
having a progressive sensorial loss due to spinal arte­
ry syndrome. 

The study was performed in a double blind place­
bo controlled manner. Miaca lc ic R ampoules (100 IU) 
were used for salmon calcitonin group and identical 
placebo ampoules were used for placebo group. All 
drug material were packed in identical packages, ha­
ving 15 ampoules in each. On every package a study 
code was printed. Code explanation was done after 
the study was over by Sandoz. 
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In the sCT group all out of 15 patients and in the 
placebo group 9 out of 15 patients completed the stu­
dy. 100 lU/day sCT ampoules or identical placebo am­
poules were administered intramuscularly for 14 days. 

The Pat ients 

At the beginning of the study all patients had slightly 
or moderate bone pains. The patients who had severe 
bone pains were not included into the study (more 
than "8" in the visual analog scale evaluated by both 
the physician and patients). 

There were 7 females and 8 males in the salmon 
calcitonin group and 3 females and 6 males in the pla­
cebo group. The mean ages were 50±9 in the salmon 
calcitonin group and 54±11 in the placebo group. 

The mean body weights were 65±12 kgs in the 
salmon calcitonin group and 63±6 kgs in the placebo 
group. 

The distribution of patients' primary tumours are 
presented in figure 1. 

The diagnosis of metastases were obtained by 
using bone scintigraphy (19 cases), computerized 
axial tomography (2 cases) and radiography (3 cases). 

In the salmon calcitonin group, out of 15 patients 
6 had multiple metastases including cranial, costal, 
sternal, vertebral and pelvic metastases, 3 had costal, 
3 had vertebral, 2 had pelvic and 1 had cranial and 
humeral metastases. In the placebo group out of 9 pa­
tients 5 had costal and cranial, 2 had costal, 1 had 
clavicular and 1 had pelvic metastases. 

The evaluation of bone pain 

Patients' bone pains had been evaluated by both the 
phys ic ian and the patients before morning visits 
08.00AM. The evaluation had been made by the same 
physician for each patient. 

During the evaluation of the severity of bone pain 
by the patients, "Scott-Huskinsson's Vertical Visual 
Analog Scale" was used. The test was performed at 
the 1 s t , 3 r d , 7 t h , 1 1 t h and 1 4 , h days of the study. 

During the evaluation of the severity of bone pain 
by the physician, the physician observed the patients 
verbal or facial responses by: 

Pulmonary.Ca 
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Figure 1. Primary tumors. 

— performing a local digital compress externally on 
the area of skin above the bone metastasis, 

— observing the patient, during his/her passive and 
active movements of the limbs (if bone metastasis is on 
the extremities), 

— observing the patient, during inspiration and ex­
piration or during coughing (if bone metastasis is on the 
costa), 

—observing, how it provoked the severity of pain 
with vertebral column movements (if bone metastasis 
is on the vertebra). 

Regarding the patients' responses, the physician 
noted the severity of pain in between " 1 " to "10", as 
"0" indicates "no pain" and "10" indicates "very severe 
pain" at the 1 s t , 3 r d , 7 t h , 1 1 t h , and 1 4 t h days of the stu­
dy. 

Laboratory 

ESR (Erythrocyte Sedimentation Rate), white blood dif­
ferential, serum calcium, serum inorganic phosphorus, 
serum alkaline phosphatase and serum beta-endorphin 
levels were detected at the beginning and also at the 
end of the study. "Beta-endorphin 1125 RIA kit (Du 
Pont NEN Products)" was used for detecting beta-en­
dorphin levels collected in the morning, during basal 
excretion period of beta-endorphin. 

RESULTS 
In salmon calcitonin group, all 15 patients (100%) who 
had completed their therapy, showed an analgesic ef­
fect which had been evaluated by both the physician 
and the patient (Figure 2). In placebo group, all pa ­
tients' bone pain continued or progressed during the 
study (Figure 3). In salmon calcitonin group, the mean 
value of pain was decreased from 6.02±2.2 to 2.2±1.2 
evaluated by visual analog scale and from 6.2±1.8 to 
2.2±1.5 graded by the physician. In salmon calcitonin 
group, the analgesic effect had been started approxi­
mately at the 3rd day of the therapy. In placebo 
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Figure 3. The evaluation of analgesic effect (Placebo group). 

group, the mean value of pain was increased from 
6.2±1.9 to 6.5±2 evaluated by visual analog scale and 
unchanged as 6.1 ±1.7 graded by the physician. 

The analysis of laboratory results indicates that 
after 14 days of therapy, serum calcium and beta-en­
dorphin levels were changed significantly in salmon 
calcitonin group. There was no significant difference 
on the other parameters. 

The statistical evaluations were performed by 
Student's t test. In salmon calcitonin group, the mean 
serum calcium value was significantly decreased at the 
the end of the study when compared to the mean ini­
tial value. The mean value of serum calcium was 
9.6±1.3 mg/dl before the study and 8.4±0.9 mg/dl at 
the end of the study (p<0.05). In placebo group, the 
mean serum calcium value significantly increased at 
the end of the study. The mean value of serum cal ­
cium was 8.1 ±0.5 mg/dl before the study and 9.1 ±0.6 
mg/dl at the end of the study (p<0.05). The latter va­
lue was also significantly different than the end serum 
calcium value of salmon calcitonin group (p<0.05). 

In both salmon calcitonin and placebo groups, 
the mean initial alkaline phosphatase levels were in­
creased [21 ±2.8 K.A.U. (King Armstrong Unit) in sal ­
mon calcitonin group and 20±4.1 K.A.U in placebo 
group]. At the end of the study the mean alkaline 
phosphatase levels were decreased in salmon calcito­
nin group (19.8±3.7 K.A.U.) and increased in placebo 
group (20.7+4.2 K.A.U.). These differences were not 
statistically significant. 

In salmon calcitonin group, the mean values of 
serum inorganic phosphorus were 3.77±0.84 mg/dl at 
the beginning and 3.38±0.6 mg/dl at the end of the 
therapy (p>0.05). In placebo group, the mean values 
of serum inorganic phosphorus were 4.05±0.9 mg/dl at 
the beginning and 4.5±1.1 mg/dl at the end of the the­
rapy (p>0.05). These differences were not statistically 
significant. 

In salmon calcitonin group, beta-endorphin levels 
were increased for all patients except one case, (mean 
difference was +108.3%; p<0.05). In placebo group 
beta-endorphin levels were decreased for 6 patients, 
unchanged for 1 patient and increased for 2 patients 
out of 9 cases (mean difference was 14.9%; p>0.05) 
(see figure 4,5). No side effects were seen during the 
therapy for both groups. 

DISCUSSION 
In salmon calcitonin group, the decrease of se ­

rum calcium level was an expected result. This hypo­
calcémie effect of sCT has been regarded as an indi­
cator of its potency (12). In placebo group, the in­
crease of serum calcium level is probably an indicator 
of osteolysis due to tumor. 

The results support the hypothesis that sCT in­
creases the serum beta-endorphin levels (13). It is 
possible that this increase is related to the clinical 
analgesic effect of the drug, as demonstrated in the 
present study. 

Figure 4. The effect of salmon calcitonin on beta-endorphine 
levels. 

Figure 5. The effect of salmon calcitonin on beta-endorphine 
levels. 
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Table 1. Correlation matrix 
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Pain Score Initial Pain Score Terminal Endorphin Initial Endorphin Terminal 

Pain Score Initial 1.00000 
Pin Score Terminal -.27675 1.00000 
Endorphin Initial .09475 -.18197 1.00000 
Endorphin Terminal .41900 -.23726 .80920 1.00000 

Critical value (1 -tail, .05) - +or -.44218 
Critical value (2-tail, .05 - +/- .51235 

In literature it is mentioned that, the analgesic ef­
fect of calcitonin might be distinct from its anti-osteoly-
tic effect since, whereas the hypocalcémie effect after 
intravenous infusion using a minipump was not sustai­
ned for longer than 24-48 hours, the analgesic effect 
was maintained for some time longer (12,14). 

In our study, we detected increased levels of se ­
rum beta-endorphin in the sera of patients treated with 
salmon calcitonin. In literature it is mentioned that, 
plasma levels of beta-endorphin (but not of beta-lipo-
proteins) were reported to be raised after intravenous 
adiministration of at least 50 I.U. salmon calcitonin in 
man (11,12,15,16). Although these results have not 
been directly confirmed, a number of other findings 
support the endorphin hypothesis: Intracerebral admi­
nistration of beta-endorphin in rats and intravenous in­
jection in man has a potent analgesic effect (12,17). 
The effects of beta-endorphin, which is about 30 times 
more potent than morphine as an analges ic , are 
blocked by naloxone, a specif ic opioid antagonist 
(12,18). Some pain stimuli trigger beta-endorphin re­
lease (12,19), with an increase in blood levels sugges­
ting that the blood-brain barrier must be permeable to 
this peptid. Findings to this effect have also been 
made in rats (12,20). 

In our study, the increased levels of beta-endor­
phin, detected in the sera of patients treated with sal­
mon calcitonin, were seemed to be related to the anal­
gesic effects but we could not achieve a significant re­
gression value between the endorphine values and 
analgesic scores by using PC program Microstat, Eco-
soft. Inc. (Table 1, correlation matrix). 

In salmon calcitonin group, beta-endorphin levels 
were increased for all patients except one case at the 
end of the study. When we evaluated the case having 
no beta-endorphin increase, we realized that he had 
no analgesic and hypocalcémie response to salmon 
calcitonin neither. This case was supposed to be a pri­
mary calcitonin resistant one. 

Salmon calcitonin therapy is helpful in the pa­
tients who have bone metastasis, as a bone pain re­
ducing process. 

There is no consensus in the literature about the 
duration of therapy for patients with bone metastases. 

In order to form a standard treatment protocol, it will 
be useful to organize long time trials preferably by 
using sCT nasal spray. 
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