
ββ -ENDORPHIN

ABSTRACT

Some 25 years ago it was found that parts of CNS could
produce strong analgesic response on little morphine
quantities. Later studies proved the existence for dozen
of morphine-like substances, called opioids, which are
normally produced in the brain. The most important are
endorphins, met- and leu-encephalin and dinorphin pro-
duced both in hypothalamus and pituitary gland. 
The aim of our study was to found whether and how
strong produce of β-endorphins is to be expected when
psychotropic drugs are used. Trazodon as antidepressant
was used, and RIA technique for quantification of sera β-
endorphins. The results showed significant difference in
rat sera β-endorphins between certain days of drug appli-
cation. These studies showed that β-endorphins could be
of great importance, used as markers for evaluation of
patient treatment and eventual abuse of psychotropic
drugs.
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INTRODUCTION

Influence of morphine-like psychoactive drugs is a sub-
ject of scientific interest for a long period, especially in
expression of their therapeutic effects in treatment of
psychiatric disorders, anxiety, depression, etc. Pert and
Snyder (1973) found exogenous morphine cell receptors
both in brain and guts (1). Investigating morphine-like
endoactive substances, met encephalin and leu
encephalin were discovered by Hughers and Kosterlitz
(1975), with effects suppressed by morphine antagonist-
naloxone (2). C-terminal-beta LPH was found in 1975 by
Teschemacher at al., as a pituitary factor with opioid

effects (3).  Facts suggest that brain peptides are reminds
from certain period, having a major role lost during evo-
lution (1, 3, 4).

Figure 1. Morphin

Effects of opioid peptides are realized through opioid
receptors (5, 6, 7). Using encephalin and opiates marked
by radioactive isotopes, several different linking parts
were found, and were marked as µ (for morphine) and (δ
for encephalin) (8). Opioid receptors were finally classi-
fied in 1998 and marked as:

- OP1 (delta)

- OP2 (kappa)

- OP3 (mu) (9).

In effects of the endogenous opioid system on pain per-
ception and blood pressure sex differences were suggest-
ed (10).
Endorphins (α,β,γ and δ) have location in pituitary front
lobe and pars intermedia and in hypothalamus, but were
also found in testicles, seminal vesicles and prostate in
different animal species (11), with beta-endorphins
detectable also in serum. Unlike other mammals, cat
brain shows different distribution of beta-endorphins
immune-reactive parts, with possible involvement in dif-
ferent physiological functions of those peptides (12).
Beta-endorphins have a polypeptide structure, made of
31 amino acid, placed in beta-LPH C-terminal part, with
high opiate activity, 3-5 time efficiently competing for
opiate linking parts. Some facts are suggesting that beta-
endorphins have a role in change of behavior, appetite
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control, and development of obesity and schizophrenia. 
They are produced as well as ACTH, when adrenalecto-
my is performed, related to stress or administration of
CRH, meaning both substances are produced by the same
adenohypophyseal cells from the same glycoprotein pre-
cursor (13). 
Beta-endorphins in brain are turned to gamma-endor-
phins with neuroleptic qualities, with alpha-endorphina
originating from the last in low pH, expressing psycho
stimulative effects, with number of proteolytic stages
between changing process (14).
Given directly to animal central nervous system, they
produce same effects as morphine and other opiates, also
lowering pain and blocking respiration. With injections
repeatedly given, addiction is produced, but quantities
are thousand times bigger than those presumed to be
resolved in the body. That is why there are no direct con-
clusions about the same effects of endogenous endor-
phins compared with injected ones (15). 
It was presumed that they work as neurotransmitters,
neuro modulators and even hormones. Anatomic path-
ways with endorphin and encephalin contents and also
opioid receptors on cell surface gives a proof to neuro-
transmitter function (16), whereas pituitary and
adrenomedullary opioid peptides speaks in favor of hor-
monal function (17). 
Findings in the field of psycho-pharmaceutics gave us a
lot of knowledge about their positive and side effects, as

well as for brain function and nature of psychotic dis-
eases; signal substances and their impact on health and
illness of the brain (15).
Tricycle antidepressants were first in use, expressing
their effects as a supplement for primary role - inhibition
of norepinephrine and serotonin uptake by the nervous
ends. Trazodon, nefazodon and bupropion has less
defined neuropharmacology and are taken as atipic.
Nevertheless, they have better efficiency and endurance,
leading to better acceptance, even though there is no evi-
dence of their superiority over alder drugs (18). 
Research showed synergistic influence of trazodon, com-
bined with mud bath in therapy of fibro-myalgic syn-
drome, bettering psychological response of homeostasis
formation and systems as an answer to stress (19).
Desipramine and paroxetin, used in animal depression
models, did not significantly affect the extracellular lev-
els of beta-endorphins in nucleus accumbens, but chron-
ic antidepressant treatment did normalize serotonin-
induced release of beta-endorphins, as well as behavioral
manifestation of depressive behavior (20).

MATERIAL AND METHODS

Albino Wistar rats, weight 250 gr. were used, with exper-
imental group of 6, and each animal was control for
itself.
Trazodon was administrated to experimental (5mg/kg/
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day), and 0.95% NaCl solution to control group.
Blood samples were collected from great tail vain, before
beginning, and after 1st, 9th, and 28th day of trazodon
administration. Analysing beta-endorphins level we used
RIA technique for quantification of human serum beta-
endorphins (Nichols Institute, San Juan, Capistrano,
USA), and for radioactivity level beta-counter with
gamma-radiation source (LKB Wallac - Sweden). Beta-
endorphins concentrations are directly proportional to
radioactivity measured in samples. Concentration is
given in pg/ml, presented by charts and graphics. Statistic
evaluation of obtained results was performed using
Student's T test, and by counting mean value, standard
deviation and standard error.

RESULTS AND DISCUSSION

Obtained experimental data were statistically evaluated.
Individual results and mean value are given within
graphs, and presented by lines and histograms.
Data shows individual animal sera beta-endorphins val-
ues, before beginning, and after 1st, 9th, and 28th day of
trazodon administration. Beta-endorphins values
obtained for each day were compared to the other (days
marked as groups, from II - V), and versus those of con-
trol group. There are significant differences between
group I vs. III, II vs. III, III vs. IV and III vs. V (p≤0.05).
After 1st day of multiple trazodon administration results

show rapid increase of sera beta-endorphins, lowering

after 9th day, and reaching the same or a bit lower values

28th day of treatment. Data obtained by other authors,

who were using different antidepressant drugs, speak in

favor of beta-endorphins value changes got in our inves-

tigation (21, 22).

CONCLUSION

- Sera beta-endorphins values reach highest point at

1st day after trazodon administration

- Sera beta-endorphins values after a continuous

trazodon treatment of animals are a bit lower then

those in control group

- Endogenous beta-endorphins can be used in eval-

uation of psychoactive drug therapy

- Evaluation of beta-endorphins sera level could be

of great importance used as markers for investiga-

tion of psychoactive drug effects
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