
Beta-endorphin is the most important peptide of the endogenous opioid system, which consists of 3 families of peptides: endorphins, 
enkephalins and dynorphins, as well as two additional peptides, endomorphin-1 and -2 [1,2]. The endogenous opioid system plays a 
relevant role in various functions of the organism, such as analgesia, regulation of respiration, control of the cardiovascular system, 
and eating behavior, as well as control of thermoregulation, learning, and memory [3]. This system is also involved in emotions and 
reactions of the body to stress factors such as anxiety, because during the stress reaction, the secretion of corticotropin-releasing 
hormone (CRH) stimulates proopiomelanocortin (POMC) to release ACTH and beta-endorphin [4-6].

The review was based on a primary literature search on the Medline/PubMed using the search terms “beta endorphin with the 
next descriptors: psychiatric disease, schizophrenia, depressive disorder, depression, PTSD, post-traumatic stress disorder, self-injury 
behavior, autism” Relevant articles were selected according to the professional judgement of the author, were applied and there were 
no restrictions on the types of studies and articles or date.
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Beta-endorphin belongs to the endorphins family, and is produced in the hypothalamus and pituitary gland. Neurons that 
synthesize and release β-endorphin are predominantly located in the hypothalamic arcuate nucleus [7]. Hence, beta-endorphin 
neurons project to various brain regions including the ventral tegmental area (VTA), nucleus accumbens, septum, amygdala, 
hippocampus, frontal cortex and periaqueductal gray [7,8]. Beta-endorphin plays an important role in the brain reward system 
both in controlling and modulating reward, as well as in reinforcing processes. This peptide is implicated in response to natural 
rewards such as food and fluid intake and sexual behavior, and also plays an important role in addiction [9,10]. Abnormalities 
of beta-endorphin secretion have been reported, most of all, in various stress related psychiatric disorders, such as depression 
or post-traumatic stress disorder (PTSD) and other conditions [11,12]. Aberrant beta-endorphin production has also been 
postulated in obesity, diabetes, and altered immune response or in response to peripheral inflammation [4,13-17]. Over the 
recent years, interest in beta-endorphin has weakened, however it was suggested to use the measurement of beta-endorphin 
concentration as a biological marker for effectiveness of therapy in some psychiatric disorders. The following overview 
concentrates on the role of beta-endorphin in various psychiatric disorders, such as depression, PTSD, schizophrenia, autism, 
and self-injurious behavior. This overview omits the role of beta-endorphin in addiction to psychoactive substances, because 
detailed discussion of this issue requires a separate review.

Beta-endorphin, an endogenous opioid peptide seems to play an important role in some psychiatric disorders. Some researchers observed 
a correlation between this peptide level in plasma or cerebrospinal fluid and several diseases such as: major mood disorders, schizophrenia, 
autism, self-injurious behavior and addiction. However, there are also many inconclusive reports which do not evidently prove that a 
deficit or an excess of this peptide is related to specific diseases. These discrepancies may depend on methodological methods and 
patients’ selection, who may present different subtypes of the same disease. It was also suggested to use beta-endorphin as an indicator of 
effectiveness of treatment in some psychiatric disorders. 

Conclusion: Beta-endorphin measurement may help assessing the effectiveness of therapy in some psychiatric diseases as well predicting 
the development of some diseases related to beta-endorphin as postpartum depression or PTSD.
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Depression

Inconsistency of reports about beta-endorphin levels can be explained by the existence of various types of depression [38]. It 
seems that beta-endorphin concentration may be increased in some subtypes of depression, but not in others. It was observed 
that individuals with endogenous depression appear to have significantly lower levels of beta-endorphin compared with 
non-endogenous depressed subjects [20,39,40]. Djurovic, et al. observed the serum levels of beta-endorphin in patients with 
‘nonendogenous’ depression (104.68 ± 5.29 pg/ml) and in those with ‘endogenous’ depression (36.34 ± 2.23 pg/ml) as well as 
in healthy volunteers (125.19 ± 1.64 pg/ml) [40]. They also observed that antidepressant treatment with fluvoxamine caused a 
statistically significant increase in beta-endorphin serum levels in all patients (nonendogenous depression 132.10 ± 2.38 pg/
ml and endogenous depression 50.09 ± 2.45 pg/ml). It seems that an increase in beta-endorphin levels during therapy may be 
an indicator of its effectiveness. Kubryak, et al. observed increased beta-endorphin plasma level in patients with nonpsychotic 
unipolar depression after 2 weeks of antidepressant treatment [41]. This increase in the level of the peptide was accompanied by 
an improvement in mental condition of patients, estimated with 17-item Hamilton Depression Rating Scale (HDRS). A similar 
improvement was observed in patients who didn’t receive antidepressants but underwent biofeedback treatment and rehabilitative 
exercises [41]. Another study by Zalewska-Kaszubska and Obzejta confirmed a correlation between the increase of beta-endorphin 
concentration and the alleviation of depression. They observed that in alcohol addicted subjects with depression treated with 
laser irradiation the increase in plasma beta-endorphin level was accompanied by the decrease of depression, assessed with Beck 
Depression Inventory-Fast Screen (BDI-F) [42].

Another prevalent type of depression often occurs in women after delivery. Although postpartum depression (PPD) etiology is still 
unclear, some authors hypothesize that abnormalities in plasma beta-endorphin concentration may be involved. In a prospective 
study of primiparous Australian women, Smith, et al. examined their mood changes using Profile of Mood States (POMS) and 
Montgomery Asberg Depressive Rating Scale (MADRS) [43]. At the same time they monitored beta-endorphin plasma levels both 
during pregnancy and the third postpartum month. They observed that beta-endorphin increased as pregnancy advanced, peaked 
at birth and fell after delivery. Larger falls were observed in women who also had significantly higher MADRS depression scores at 
third postpartum months, Yim, et al. have tried to identify the women at risk of postpartum depression as early as possible [43,44]. 
They observed that women who developed PPD symptoms had higher levels of beta-endorphin throughout pregnancy compared 
to women without PPD symptoms. These observations indicate that determination of beta-endorphin levels may be a useful early 
predictor of PPD symptoms in women who did not report depressive symptoms in mid-pregnancy. It seems that examining levels 
of beta endorphin during the course of pregnancy may help prevent occurrence of PPD and improve the efficiency of treatment 
in the early stages of pregnancy. About half of all postpartum depression cases occur in the first two weeks after childbirth. Some 
of these cases follow a period of early euphoria [45]. It is likely that high levels of beta-endorphins during pregnancy help women 
tolerate their state better as well as may be responsible for the initial euphoria. However, following the delivery the levels of this 
peptide decrease and beta-endorphin deficit may be the cause of postpartum depression. Babiss and Gangwisch reported that 
increased physical activity may protect against depression [46]. Results of some clinical trials have shown an increase in plasma 
beta-endorphin following acute and chronic exercise [47,48]. The effects of physical activity in depressed patients are comparable 
to antidepressant treatment, or at least can enhance its effectiveness [49,50]. Considering all the above cited studies, it seems that 
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Depression is a serious mood disorder and the most frequent cause of disability in the world [18]. Some studies present opioid system 
as associated with mood regulation and, hence, with depressive disorders [19]. Preclinical studies have shown that beta-endorphin 
is involved in regulation of several processes which occur during depressive episodes. These include regulation of feeding behavior, 
motivation, and different types of physical activity [20]. Studies of the role of beta-endorphin in the development of depression 
have been undertaken for many years. Experimental and clinical research showed that beta-endorphin may play an important role 
in the pathophysiology of major depressive disorder [21]. Reports from experimental studies suggest a decrease in beta-endorphin 
neurotransmission as agonists of opioid receptors reduced depressive-like behaviors in several behavioral tests, such as forced 
swimming test, tail suspension test and learned helplessness test [22,24]. Moreover, the effectiveness of opioid agonists in reserpinized 
mice may suggest that the opioid system plays an important role in depression [25,26]. Additionally, the opioid system has been 
suggested as a target for treatment of this disorder [19,23]. Bernstein, et al. observed that the number of arcuate and paraventricular 
neurons containing beta-endorphin was significantly reduced in depressive patients [27]. Also, pain related to depression suggests, a 
low level of opioid peptides [28]. Some reports describe the effectiveness of oxycodone, oxymorphone and buprenorphine in patients 
with depression [29-31]. Moreover, studies by Berrocoso and Mico support the hypothesis that a combination of antidepressants 
with even at subeffective doses opioid receptor agonists, may be a helpful new strategy in the treatment of refractory depression [32]. 
However, this combination of antidepressants with opioids may increase the risk of dependence, abuse and withdrawal reactions 
what limited interest in their use for depression [33]. Conversely, the results of a recent study suggest that opioid analgesics used for 
longer than 30 days impose the risk of new-onset depression [34]. Authors suggested that new-onset depression may have developed 
during or after opioid use cessation. It seems that, given the above observations, the best option could be to balance the opioid system. 
Placebo controlled clinical studies showed that treatment of major depressive disorder in inadequate response to antidepressant used 
with mixed opioid agonists and antagonists may increase the effectiveness of therapy [35,36]. On the other hand, in some depressed 
patients higher than normal plasma and CSF levels of beta-endorphin were observed. The elevated beta-endorphin concentration was 
found in manic depressive patients in manic state [37]. 
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determination of beta-endorphin blood levels could be a valuable laboratory test not only in the diagnosis of depression but may 
also be useful as an indicator of potential efficacy of antidepressant therapeutic strategy. 

PTSD is a chronic anxiety disorder which may be developed by people who have survived traumatic events. The stress especially 
caused by traumatic events induces the release of beta-endorphin to promote adaptation of the organism [51,52]. Increased release 
of beta-endorphin during early periods of stress which help to suppress pain and emotional response, later gradually decreases 
and leads to depletion of this peptide, which may play a role in pathogenesis and continuation of PTSD [53,54]. Hoffman, et al. 
Proposed that plasma beta-endorphin concentration may be a marker for PTSD, as they observed significantly lower concentration 
of this peptide in PTSD [54]. It was observed that individuals with PTSD have a reduced pain threshold, which may indicate a 
decreased beta-endorphin release [55]. It was also observed that acute stress may induce analgesia [56], however, chronic stress 
may contribute to hypersensitivity to pain known as stress-induced hyperalgesia [57], probably because of beta-endorphin 
depletion [56,57]. Chronic pain has been shown to be highly comorbid in patients with PTSD, especially in veterans but also in 
civilian population [55,58,59]. However, not all individuals exposed to traumatic stress develop PTSD [60,61]. Kavushansky, et al. 
hypothesized that low level of beta-endorphin in traumatic stress, which may be caused by degradation of this peptide by enzymes 
metabolizing this opioid in brain, may contribute to vulnerability of individuals to develop PTSD [61]. Therefore it is possible that 
measuring beta-endorphin level in patients after traumatic events may identify individuals vulnerable to developing PTSD. Later 
it may also be a marker of treatment effectiveness.

Self-injury behavior may refer to several different behaviors including both suicidal and non-suicidal self-injury (NSSI) [62]. 
This behavior is strongly associated with psychiatric disorders such as: depression, borderline personality disorder, dissociation 
and dissociative disorders, eating disorders or addiction [63]. A large number of cases of self-injury behavior are related to major 
depressive disorder [64,65]. Because pain appears to be associated with self-injury, it seems that individuals who injure themselves 
present significantly higher pain tolerance than subjects who do not engage in self-injury [66]. It was suspected that this condition 
can be associated with abnormalities in the endogenous opioid system [67,68]. Initially, in a post-mortem a study, Scarone, et al. 
observed reduced beta-endorphin levels in the left temporal cortex, frontal cortex, and caudate nucleus in 7 suicides compared 
to 7 dying a sudden natural death [69]. Later studies provided evidence that self-injury behavior is associated with increased 
beta-endorphin levels as endorphins are released in response to physical injury and act as natural analgesics, as well as induce 
pleasant feelings and can reduce emotional distress [70]. Stanley, et al. investigated the correlation between beta-endorphin level 
and the risk of suicide and self-inflicted multiple injuries, including cutting or burning [71]. They suggested that low levels of beta-
endorphins may be a risk factor for developing self-injurious behavior, as during this process the level of this peptide increased 
and many self-injuring subjects did not feel any pain. Moreover, for some, intentional self-injury may become a means of seeking 
pleasure probably due to increase of beta-endorphin level. According to Stanley, et al. it can be assumed that measurement of 
beta-endorphin concentration during the therapy makes it possible to assess its effectiveness and reduce the risk of self-injury 
[71]. It was also suggested that beta-endorphin dysfunction may be involved in incidence of self-injury behavior among autistic 
individuals and may indicate the possibility of such behavior [72]. Further investigation into the role of beta-endorphin in self-
injury behavior is necessary, as it may become one of important markers of potential suicidal behavior. 

Post-Traumatic Stress Disorder (PTSD)

Self-injury behavior 

Schizophrenia
Various theories have been verified in order to explain the pathogenesis of schizophrenia. One of them pertains to endogenous 
opioid system, as it was observed that endorphin level in plasma may be elevated in this disorder [73]. However, the research 
concerning the beta-endorphin concentration in schizophrenics is inconclusive because both excess as well as deficiency of this 
peptide were observed irrespective of which body fluid was measured. Although cerebrospinal fluid analysis may reflect the 
activity of CNS endorphin system more directly, measurements of blood beta-endorphin levels are also used. Panza, et al. observed 
that beta-endorphin levels in brain autopsy samples or cerebrospinal fluid are consistent with concentrations of this peptide in 
peripheral blood mononuclear cells [74]. Nevertheless, inconsistency in schizophrenics’ beta-endorphin concentration may be 
due to both methodologic differences in assay technique as well as differences in patients’ selection. Watson, et al. supported 
the hypothesis that endorphins may play a role in modulating hallucinations in selected subgroup schizophrenics with chronic 
symptoms [75]. It was also observed that hallucinations accompanied by increased beta-endorphin concentration occurred in 
patients at some time during their recovery from surgery [76]. The idea that the hallucinations in schizophrenics may be connected 
with an increased level of beta-endorphin is supported by the observation of alleviation or disappearance of auditory or visual 
hallucinations after the application of naloxone, an opioid antagonist [77]. However, five-day long treatment of naloxone was 
ineffective in treating schizophrenia [78]. Other studies, involving the administration of naltrexone, also an opioid antagonist, 
to patients with schizophrenia found some improvements, or at least the lack of exacerbation of positive and negative symptoms 
[79-81]. In a different study, Pickar, et al. observed in schizophrenics with different types of schizophrenia significantly lesser 
opioid activity than in the healthy control group [82]. However, when considering schizoaffective patients, they did not observe 
differences between them and the control group. Recently, Urban-Kowalczyk, et al. studying patients with severe symptoms 
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Initially, autism was defined as withdrawal from reality in people with schizophrenia but later it was redefined as a separate childhood 
psychiatric condition [89,90]. In the last several decades, considerable evidence has suggested that autism and schizophrenia are 
unrelated [38]. Autistic children often show self-injurious behavior, which has been suggested to be related to pain insensitivity. 
One of the theories explaining this behavior proposes dysfunction of endogenous opioid system, as in autistic children reduced 
pain sensitivity was reported [91]. Some studies support the suggestion that autism may result from hyperactivity of brain opioid 
system as they reported higher plasma and CSF beta-endorphin concentration in autistic children [92-94]. Moreover, higher 
beta-endorphin levels in autistic children were positively correlated with autism severity [93]. Tordjman, et al. suggested that 
plasma beta-endorphin derived from pituitary may indicate acute stress response in the more severely affected individuals [92]. 
One of the views on autism, suggesting that it may involve an excess of endorphins secretion, resulted from the observation that 
treatment with an opioid receptor antagonist, naltrexone, can ameliorate some but not all symptoms of this disorder [95,96]. 
In order to confirm the role of the elevated activity of the opioid system in autistic subjects, clinical and biological effects of 
naltrexone were assessed. Naltrexone attenuated the basic autistic symptoms and lead to several functional improvements, e.g. 
stereotype movements. Cazzullo, et al. observed in autistic children higher baseline beta-endorphin levels than in healthy age-
matched controls, but after long-term naltrexone treatment they observed both a reduction (7/11) as well as an increase (4/11) of 
this peptide level [94]. Despite the difference in biochemical response to naltrexone they observed improvement of various autistic 
symptoms in all children, assessed by Clinical Global Impression (CGI) scores [94]. In spite of the fact that there was evidence 
that certain autistic individuals had elevated levels of beta endorphin, some clinical evidence on plasma and CSF levels was to 
the contrary [92,97,98]. Other studies showed opioid levels decreased or did not change in infantile autism [99,100]. Ernst, et al. 
observed lower than normal baseline plasma beta-endorphin level with strong correlation between the level of this peptide and 
severity of stereotypies [101]. As Nagamitsu, et al. did not observe any correlation between CSF levels of beta-endorphin and clinical 
symptoms of infantile autism, including self-injurious behavior, pain insensitivity, and stereotyped movement, they suggested that 
there is no relationship between dysfunction of brain opioid system and infantile autism [102]. Also Tordjman, et al. did not 
support opioid theories of autism [93]. Tordjman, et al. have assumed that reduced pain sensitivity in autism may have a practical 
implication. They studied behavioral and physiological pain responses, plasma beta-endorphin levels and their relationship in 
individuals with autism [93]. It was observed that most individuals with autism displayed absent or reduced behavioral pain 
reactivity at home (68.6%), at day-care (34.2%) and during venepuncture (55.6%). Despite their high rate of absent behavioral pain 
reactivity during venepuncture (41.3 vs. 8.7% of controls, P<0.0001), individuals with autism displayed a significantly increased 
heart rate in response to this procedure. The authors suggested strongly that reduced pain sensitivity in autism may be related to 
a different mode of pain expression rather than to insensitivity or endogenous analgesia resulted from the opioid system [93]. 
However, even if brain opioid activity is not a determining factor in autism, it may contribute to the development of this disorder. 
These results may suggest heterogeneity of autism.

The present paper discusses the role of beta-endorphin in several psychiatric diseases, especially stress-related, as abnormalities in 
this peptide secretion accompany several disorders of central nervous system. A correlation between the level of this peptide and 
clinical improvement has also been observed during pharmacological therapy. However, the inconsistency of measurement results 
and multitude of variables affecting the levels of beta-endorphin presently make it impossible to draw any definitive conclusions. 
Nevertheless, further investigation may confirm the observation of researchers aiming at determining the application of beta-
endorphin measurement in assessing the effectiveness of therapy in some psychiatric diseases, as well as evaluating of some 
diseases severity. Further studies may also provide new possibilities for predicting the development of some diseases, for example 
postpartum depression or PTSD. 

of schizophrenia, observed higher concentration of beta-endorphin in schizophrenics with negative symptoms and lower in 
patients with positive symptoms in comparison to control group [83]. They also observed that individuals with predominant 
negative symptoms and higher beta-endorphin concentrations are most able to identify negative odors [84]. Furthermore, they 
observed that effective antipsychotic treatment results in “normalization” of beta-endorphin levels i.e. they were decreased in 
patients with negative symptoms and increased in patients with positive symptoms. Their study supports the hypothesis that 
normal level of this peptide is needed for psychological homeostasis [83]. Another reason for the discrepancy in the results of 
research on the role of beta-endorphin in schizophrenics was postulated by Gil-Ad, et al. [85]. They suggested that differences in 
beta-endorphin release may be the result of not only the different types of schizophrenia but also of the instability of diurnal beta 
endorphin secretion, which may contribute to the pathogenesis of schizophrenia. Gil-Ad, et al. observed that in the control group 
beta endorphin concentration was high in the morning (21.0 ± 3.5 pmol/l) and decreased in the evening, while in schizophrenics 
the concentration of this peptide fluctuated randomly, ranging from 9 to 40 pmol/l throughout the day [85]. Those conflicting 
results on beta-endorphin levels in schizophrenics may also be caused by possible interference of previous pharmacological 
treatment. Patients treated earlier with neuroleptics presented higher levels of beta-endorphin in peripheral blood mononuclear 
cells than untreated schizophrenics and healthy subjects [74]. Moreover, Naber, et al. observed significantly lower opioid levels 
in CSF in unmedicated schizophrenic men when compared with healthy men [37]. It seems that although neuroleptic therapy 
induced marked elevations of beta-endorphin in schizophrenics this effect was not correlated with therapeutic efficacy [86-88]. 

Autism

Conclusion



                                                                               Volume 1 | Issue 1 
 
ScholArena | www.scholarena.com

                    

                               5J Psychiatry Stu

References
1. Koneru A, Satyanarayana S, Rizwan S (2009) Endogenous Opioids: Their Physiological Role and Receptors. Global J Pharmacol 3: 149-53.

3. Bodnar RJ (2016) Endogenous opiates and behavior: 2014. Peptides 75: 18-70.
2. Benarroch EE (2012) Endogenous opioid systems: current concepts and clinical correlations. Neurology 79: 807-14. 

4. Charmandari E, Tsigos C, Chrousos G (2005) Endocrinology of the stress response. Annu Rev Physiol 67: 259-84.
5. Chrousos GP (2009) Stress and disorders of the stress system. Nat Rev Endocrinol 5: 374-81.  

7. Veening JG, Gerrits PO, Barendregt HP (2012) Volume transmission of beta-endorphin via the cerebrospinal fluid; a review. Fluids Barriers CNS 9: 16. 
6. Barfield ET, Moser VA, Hand A, Grisel JE (2013) β-endorphin modulates the effect of stress on novelty-suppressed feeding. Front Behav Neurosci 7: 19.

8. Veening JG, Barendregt HP (2015) the effects of beta-endorphin: state change modification. Fluids Barriers CNS 12: 3. 
9. Esch T, Stefano GB (2004) the neurobiology of pleasure, reward processes, addiction and their health implications. Neuro Endocrinol Lett 25: 235-51.
10. Zalewska-Kaszubska J, Czarnecka E (2005) Deficit in beta-endorphin peptide and tendency to alcohol abuse. Peptides 26: 701-5.
11. Merenlender-Wagner A, Dikshtein Y, Yadid G (2009) the beta-endorphin role in stress-related psychiatric disorders. Curr Drug Targets 10: 1096-108.
12. Colasanti A, Rabiner EA, Lingford-Hughes A, Nutt DJ (2010) Opioids and anxiety. J Psychopharmacol 25: 1415-33. 
13. Baranowska B, Wolinska-Witort E, Wasilewska-Dziubinska E, Roguski K, Martynska L, et al. (2003) The role of neuropeptides in the disturbed control of 
appetite and hormone secretion in eating disorders. Neuro Endocrinol Lett 24: 431-4.
14. Yoshino S, Mukai E (2003) Neuroendocrine-immune system in patients with rheumatoid arthritis. Mod Rheumatol 13: 193-8.
15. Machelska H (2007) Targeting of opioid-producing leukocytes for pain control. Neuropeptides 41: 355-63.
16. Machelska H (2011) Control of neuropathic pain by immune cells and opioids. CNS Neurol Disord Drug Targets 10: 559-70.  
17. Sauriyal, DS, Jaggi AS, Singh N (2011) Extending pharmacological spectrum of opioids beyond analgesia: multifunctional aspects in different pathophysiological 
states. Neuropeptides 45: 175-88.  
18. Marina Marcus, M Taghi Yasamy, Mark van Ommeren, Dan Chisholm, Shekhar Saxena, et al. (2012) Depression, A Global Public Health Concern. WHO 
Department of Mental Health and Substance Abuse.
19. Berrocoso E, Sánchez-Blázquez P, Garzón J, Mico JA (2009) Opiates as antidepressants. Curr Pharm Des 15: 1612-22.
20. Hegadoren KM, O’Donnell T, Lanius R, Coupland NJ, Lacaze-Masmonteil N (2009) The role of beta-endorphin in the pathophysiology of major depression. 
Neuropeptides 43: 341-53. 
21. De Wied D, Sigling HO (2002) Neuropeptides involved in the pathophysiology of schizophrenia and major depression. Neurotox Res 4: 453-68.

23. Berrocoso E, Ikeda K, Sora I, Uhl GR, Sánchez-Blázquez P, et al. (2013) Active behaviours produced by antidepressants and opioids in the mouse tail suspension 
test. Int J Neuropsychopharmacol 16: 151-62.

22. Yang QZ, Lu SS, Tian XZ, Yang AM, Ge WW, et al. (2011) The antidepressant-like effect of human opiorphin via opioid-dependent pathways in mice. Neurosci 
Lett 489: 131-5.

24. Rojas-Corrales MO, Berrocoso E, Gibert-Rahola J, Mico JA (2002) Antidepressant-like effects of tramadol and other central analgesics with activity on 
monoamines reuptake, in helpless rats. Life Sci 72: 143-52.
25. Tenore PL (2008) Psychotherapeutic benefits of opioid agonist therapy. J Addict Dis 27: 49-65.
26. Rojas-Corrales MO, Berrocoso E, Gibert-Rahola J, Micó JA (2004) Antidepressant-like effect of tramadol and its enantiomers in reserpinized mice: comparative 
study with desipramine, fluvoxamine, venlafaxine and opiates. J Psychopharmacol 18: 404-11.
27. Bernstein HG, Krell D, Emrich HM, Baumann B, Danos P, et al. (2002) Fewer beta-endorphin expressing arcuate nucleus neurons and reduced beta-
endorphinergic innervation of paraventricular neurons in schizophrenics and patients with depression. Cell Mol Biol (Noisy-le-grand) 48 Online Pub: 259-65.
28. Bair MJ, Robinson RL, Katon W, Kroenke K (2003) Depression and pain comorbidity: a literature review. Arch Intern Med 163: 2433-45.
29. Stoll AL, Rueter S (1999) Treatment augmentation with opiates in severe and refractory major depression. Am J Psychiatry 156: 2017.
30. Schiffman JE, Gitlin MJ (2012) Adjunctive oxycodone for the treatment of refractory bipolar depression. J Clin Psychiatry 73: 992
31. Stanciu CN, Glass OM, Penders TM (2017) Use of Buprenorphine in treatment of refractory depression-A review of current literature. Asian J Psychiatr 26: 
94-8.  
32. Berrocoso E, Mico JA (2009) Cooperative opioid and serotonergic mechanisms generate superior antidepressant-like effects in a mice model of depression. Int 
J Neuropsychopharmacol 12: 1033-44.
33. Hui Poon S, Sim K, Baldessarini RJ (2015) Pharmacological Approaches for Treatment-resistant Bipolar Disorder. Curr Neuropharmacol 13: 592-604.
34. Scherrer JF, Salas J, Copeland LA, Stock EM, Ahmedani BK, et al. (2016) Prescription Opioid Duration, Dose, and Increased Risk of Depression in 3 Large 
Patient Populations. Ann Fam Med 14: 54-62.
35. Ehrich E, Turncliff R, Du Y, Leigh-Pemberton R, Fernandez E, Jones R, et al. (2015) Evaluation of opioid modulation in major depressive disorder. 
Neuropsychopharmacol 40: 1448-55.
36. Fava M, Memisoglu A, Thase ME, Bodkin JA, Trivedi MH, et al. (2016) Opioid Modulation With Buprenorphine/Samidorphan as Adjunctive Treatment for 
Inadequate Response to Antidepressants: A Randomized Double-Blind Placebo-Controlled Trial. Am J Psychiatry 173: 499-08.
37. Naber D, Pickar D, Post RM, Van Kammen DP, Water RN, Ballenger JC, et al. (1981) Endogenous opioid activity and beta-endorphin immunoreactivity in CSF 
of psychiatric patients and normal volunteers. Am J Psychiatry 138: 1457-62.
38. American Psychiatric Association (2013) Diagnostic and Statistical Manual of Mental Disorders (DSM-5). American Psychiatric Press, Washington.
39. Akil H, Haskett RF, Young EA, Grunhaus L, Kotun J, et al. (1993) Multiple HPA profiles in endogenous depression: effect of age and sex on cortisol and beta-
endorphin. Biol Psychiatry 33: 73-85.

https://idosi.org/gjp/3%283%2909/7.pdf
https://www.ncbi.nlm.nih.gov/pubmed/26551874
https://www.ncbi.nlm.nih.gov/pubmed/22915176
https://www.ncbi.nlm.nih.gov/pubmed/15709959
https://www.ncbi.nlm.nih.gov/pubmed/19488073
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3439317/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3596765/
https://www.ncbi.nlm.nih.gov/pubmed/25879522
https://www.ncbi.nlm.nih.gov/pubmed/15361811
https://www.sciencedirect.com/science/article/abs/pii/S0196978104005091
https://www.ponderapharma.com/wp-content/uploads/2014/06/Merenlender-Wagner.Endorhin.Stress.34115415.pdf
https://journals.sagepub.com/doi/abs/10.1177/0269881110367726?journalCode=jopa
https://www.ncbi.nlm.nih.gov/pubmed/15073570
https://www.tandfonline.com/doi/abs/10.3109/s10165-003-0223-z
https://www.ncbi.nlm.nih.gov/pubmed/17640727
https://www.ncbi.nlm.nih.gov/pubmed/21631408
https://www.ncbi.nlm.nih.gov/pubmed/21208657
https://www.who.int/mental_health/management/depression/who_paper_depression_wfmh_2012.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19442177
https://www.ncbi.nlm.nih.gov/pubmed/19647870
https://www.ncbi.nlm.nih.gov/pubmed/12754159
https://www.ncbi.nlm.nih.gov/pubmed/22217458
https://www.ncbi.nlm.nih.gov/pubmed/21145938
https://www.ncbi.nlm.nih.gov/pubmed/12417248
https://www.ncbi.nlm.nih.gov/pubmed/18956529
https://www.ncbi.nlm.nih.gov/pubmed/15358985
https://www.ncbi.nlm.nih.gov/pubmed/12643442
https://www.ncbi.nlm.nih.gov/pubmed/14609780
https://www.ncbi.nlm.nih.gov/pubmed/10588427
https://www.ncbi.nlm.nih.gov/pubmed/22901349
https://www.ncbi.nlm.nih.gov/pubmed/28483102
https://www.ncbi.nlm.nih.gov/pubmed/19341511
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4761631/
https://www.annfammed.org/content/14/1/54.full
https://go.microsoft.com/fwlink/p/?LinkId=255141
https://www.ncbi.nlm.nih.gov/pubmed/26869247
https://www.ncbi.nlm.nih.gov/pubmed/6271019
https://www.psychiatry.org/psychiatrists/practice/dsm
https://www.ncbi.nlm.nih.gov/pubmed/8382535


                                                                               Volume 1 | Issue 1 
 
ScholArena | www.scholarena.com

                    

 6 J Psychiatry Stu

40. Djurovic D, Milic-Askrabic J, Majkic-Singh N (1999) Serum beta-endorphin level in patients with depression on fluvoxamine. Farmaco 54: 130-3.

42. Zalewska-Kaszubska J, Obzejta D (2004) Use of low-energy laser as adjunct treatment of alcohol addiction. Lasers Med Sci 19: 100-4.

41. Kubryak OV, Umriukhin AE, Emeljanova IN, Antipova OS, Guseva AL, et al. (2012) Increased β-endorphin level in blood plasma as an indicator of positive 
response to depression treatment. Bull Exp Biol Med 153: 758-60.

43. Smith R, Cubis J, Brinsmead M, Lewin T, Singh, B, et al. (1990) Mood changes, obstetric experience and alterations in plasma cortisol, beta-endorphin and 
corticotrophin releasing hormone during pregnancy and the puerperium. J Psychosom Res 34: 53-69.
44. Yim IS, Glynn LM, Schetter CD, Hobel CJ, Chicz-Demet A, et al. (2010) Prenatal beta-endorphin as an early predictor of postpartum depressive symptoms in 
euthymic women. J Affect Disord 125: 128-33.  

46. Babiss LA, Gangwisch JE (2009) Sports participation as a protective factor against depression and suicidal ideation in adolescents as mediated by self-esteem 
and social support. J Dev Behav Pediatr 30: 376-84.

45. Glover V (1992) Do biochemical factors play a part in postnatal depression? Prog Neuropsychopharmacol.  Biol Psychiatry 16: 605-15.

47. Craft LL, Perna FM (2004) The Benefits of Exercise for the Clinically Depressed. Prim Care Companion J Clin Psychiatry 6: 104-11. 
48. Bender T, Nagy G, Barna I, Tefner I, Kádas E, et al. (2007) The effect of physical therapy on beta-endorphin levels. Eur J Appl Physiol 100: 371-82.  
49. Dinas PC, Koutedakis Y, Flouris AD (2011) Effects of exercise and physical activity on depression. Ir J Med Sci 180: 319-25.  
50. Kerling, A, Tegtbur U, Gützlaff E, Kück M, Borcher L, et al. (2015) Effects of adjunctive exercise on physiological and psychological parameters in depression: a 
randomized pilot trial. J Affect Disord 177: 1-6.
51. Bali A, Randhawa PK, Jaggi AS (2015) Stress and opioids: role of opioids in modulating stress-related behavior and effect of stress on morphine conditioned 
place preference. Neurosci Biobehav Rev 51: 138-50.
52. Savic D, Knezevic G, Matic G, Damjanovic S, Spiric Z (2015) Posttraumatic and depressive symptoms in β-endorphin dynamics. J Affect Disord 181: 61-6.
53. Volpicelli J, Balaraman G, Hahn J, Wallace H, Bux D (1999) The role of uncontrollable trauma in the development of PTSD and alcohol addiction. Alcohol Res 
Health 23: 256-62.
54. Hoffman L, Burges Watson P, Wilson G, Montgomery J (1989) Low plasma beta-endorphin in post-traumatic stress disorder. Aust N Z J Psychiatry 23: 269-73.
55. Schwartz AC, Bradley R, Penza KM, Sexton M, Jay D, et al. (2006) Pain medication use among patients with posttraumatic stress disorder. Psychosomatics 47: 
136-42.
56. Carvalho-Costa PG, Branco LG, Leite-Panissi CR (2014) Acute stress-induced antinociception is cGMP-dependent but heme oxygenase-independent. Braz J 
Med Biol Res 47: 1057-61. 
57. Dai S, Ma Z (2014) BDNF-trkB-KCC2-GABA pathway may be related to chronic stress-induced  hyperalgesia at both the spinal and supraspinal level. Med 
Hypotheses 83: 772-4.
58. Shipherd JC, Keyes M, Jovanovic T, Ready DJ, Baltzell D, et al. (2007) Veterans seeking treatment for posttraumatic stress disorder: what about comorbid 
chronic pain? J Rehabil Res Dev 44: 153-66. 
59. Phifer J, Skelton K, Weiss T, Schwartz AC, Wingo A (2011) Pain symptomatology and pain medication use in civilian PTSD. Pain 152: 2233-40.
60. Yehuda R, LeDoux J (2007) Response variation following trauma: a translational neuroscience approach to understanding PTSD. Neuron 56: 19-32.

62. Hamza CA, Stewart SL, Willoughby T (2012) Examining the link between nonsuicidal self-injury and suicidal behavior: a review of the literature and an 
integrated model. Clin Psychol Rev 32: 482-95. 

61. Kavushansky A, Kritman M, Maroun M, Klein E, Richter-Levin G, et al. (2013) β-endorphin degradation and the individual reactivity to traumatic stress. Eur 
Neuropsychopharmacol 12: 1779-88. 

63. Kerr PL, Muehlenkamp JJ, Turner JM (2010) Nonsuicidal self-injury: a review of current research for family medicine and primary care physicians. J Am Board 
Fam Med 23: 240-59.
64. Jacobson C, Muehlenkamp JJ, Miller A, Turner B (2008) Psychiatric impairment among adolescents engaging in different types of deliberate self-harm. J Clin 
Child Adolesc Psychol 37: 363-75.
65. Amore M, Innamorati M, Vittorio CD, Weinberg I, Turecki G, et al. (2014) Suicide attempts in major depressed patients with personality disorder. Suicide Life 
Threat Behav 44: 155-66.
66. McCoy K, Fremouw W, McNeil DW (2010) Thresholds and tolerance of physical pain among young adults who self-injure. Pain Res Manage 15: 371-7.
67. Bresin K, Gordon KH (2013) Endogenous opioids and nonsuicidal self-injury: a mechanism of affect regulation. Neurosci Biobehav Rev 37: 374-83.
68. Kirtley OJ, O’Carroll RE, O’Connor RC (2015) The role of endogenous opioids in non-suicidal self-injurious behavior: methodological challenges. Neurosci 
Biobehav Rev 48: 186-9.
69. Scarone S, Gambini O, Calabrese G, Sacerdote P, Bruni M, et al. (1990) Asymmetrical distribution of beta-endorphin in cerebral hemispheres of suicides: 
preliminary data. Psychiatry Res 32: 159-66. 
70. Klonsky ED (2007) The functions of deliberate self-injury: a review of the evidence. Clin Psychol Rev 27: 226-39. 
71. Stanley B, Sher L, Wilson S, Ekman R, Huang YY, et al. (2010) Non-suicidal self-injurious behavior, endogenous opioids and monoamine neurotransmitters. J 
Affect Disord 124: 134-40. 
72. Sandman CA, Hetrick W, Talyor D, Marion S, Chicz-DeMet A (2000) Uncoupling of proopiomelanocortin (POMC) fragments is related to self-injury. Peptides 
21: 785-91.
73. Urban-Kowalczyk M, Pigońska J, Śmigielski J (2015) Pain perception in schizophrenia: influence of neuropeptides, cognitive disorders, and negative symptoms. 
Neuropsychiatr Dis Treat 11: 2023-31.
74. Panza G, Monzani E, Sacerdote P, Penati G, Panerai AE (1992) Beta-endorphin, vasoactive intestinal peptide and cholecystokinin in peripheral blood 
mononuclear cells from healthy subjects and from drug-free and haloperidol-treated schizophrenic patients. Acta Psychiatr Scand 85: 207-10.

https://www.ncbi.nlm.nih.gov/pubmed/10371024
https://www.ncbi.nlm.nih.gov/pubmed/15674998
https://link.springer.com/article/10.1007/s10517-012-1819-0
https://www.ncbi.nlm.nih.gov/pubmed/2138227
https://www.ncbi.nlm.nih.gov/pubmed/1496122https:/www.ncbi.nlm.nih.gov/pubmed/20051292
https://www.ncbi.nlm.nih.gov/pubmed/19692930
https://www.ncbi.nlm.nih.gov/pubmed/1496122https:/www.ncbi.nlm.nih.gov/pubmed/20051292
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC474733/
https://www.ncbi.nlm.nih.gov/pubmed/17483960
https://www.ncbi.nlm.nih.gov/pubmed/21076975
https://www.ncbi.nlm.nih.gov/pubmed/25743367
https://www.ncbi.nlm.nih.gov/pubmed/25636946
https://www.ncbi.nlm.nih.gov/pubmed/25917294
https://www.ncbi.nlm.nih.gov/pubmed/10890822
https://www.ncbi.nlm.nih.gov/pubmed/2549947
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2764737/
https://www.ncbi.nlm.nih.gov/pubmed/25387672
https://www.ncbi.nlm.nih.gov/pubmed/25454160
https://www.ncbi.nlm.nih.gov/pubmed/17551870
https://www.ncbi.nlm.nih.gov/pubmed/21665366
https://www.ncbi.nlm.nih.gov/pubmed/17920012
https://www.ncbi.nlm.nih.gov/pubmed/22717336
https://www.ncbi.nlm.nih.gov/pubmed/23352317
https://www.ncbi.nlm.nih.gov/pubmed/20207935
https://www.ncbi.nlm.nih.gov/pubmed/18470773
https://www.ncbi.nlm.nih.gov/pubmed/24138208
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3008662/
https://www.ncbi.nlm.nih.gov/pubmed/23339875
https://www.ncbi.nlm.nih.gov/pubmed/25446946
https://www.ncbi.nlm.nih.gov/pubmed/2142310
https://www.ncbi.nlm.nih.gov/pubmed/17014942
https://www.ncbi.nlm.nih.gov/pubmed/19942295
https://www.ncbi.nlm.nih.gov/pubmed/10958998
https://www.ncbi.nlm.nih.gov/pubmed/26273205
https://www.ncbi.nlm.nih.gov/pubmed/1561892


                                                                               Volume 1 | Issue 1 
 
ScholArena | www.scholarena.com

                    

                               7J Psychiatry Stu

75. Watson SJ, Berger PA, Akil H, Mills MJ, Barchas JD (1978) Effects of naloxone on schizophrenia: reduction in hallucinations in a subpopulation of subjects. Sci 
201: 73-6.

77. Gunne LM, Lindstrom L, Terenius L (1977) Naloxone-induced reversal of schizophrenic hallucinations. J Neural Transm 40: 13-9.

76. McIntosh TK, Bush HL, Yeston NS, Grasberger R, Palter M, et al. (1985) Beta-endorphin, cortisol and postoperative delirium: a preliminary report. 
Psychoneuroendocrinol 10: 303-13.

78. Naber D, Münch U, Wissmann J, Grosse R, Ritt R, et al. (1983) Naloxone treatment for five days ineffective in schizophrenia. Neuroendocrine actions of the 
opiate antagonist. Acta Psychiatr Scand 67: 265-71.
79. Marchesi GF, Santone G, Cotani P, Giordano A, Chelli,F (1995) The therapeutic role of naltrexone in negative symptom schizophrenia. Prog Neuropsychopharmacol 
Biol Psychiatry 19: 1239-49.

81. Batki SL, Dimmock JA, Wade M, Gately PW, Cornell M, et al. (2007) Monitored naltrexone without counseling for alcohol abuse/dependence in schizophrenia-
spectrum disorders. Am J Addict 16: 253-9.

80. Petrakis IL, O’Malley S, Rounsaville B, Poling J, McHugh-Strong C, et al. (2004) Naltrexone augmentation of neuroleptic treatment in alcohol abusing patients 
with schizophrenia. Psychopharmacology (Berl) 172: 291-7.

82. Pickar D, Naber D, Post RM, van Kammen DP, Kaye W, et al. (1982) Endorphins in the cerebrospinal fluid of of psychiatric patients. Ann N Y Acad Sci 398: 
399-412.
83. Urban-Kowalczyk M, Śmigielski J, Strzelecki D (2016) Comparison of beta-endorphin and CGRP levels before and after treatment for severe schizophrenia. 
Neuropsychiatr Dis Treat 12: 863–8.
84. Urban-Kowalczyk M, Śmigielski J, Strzelecki D (2017) Olfactory identification in patients with schizophrenia - the influence of β-endorphin and calcitonin 
gene-related peptide concentrations. Eur Psychiatry 41: 16-20.
85. Gil-Ad I, Dickerma Z, Amdursky S, Laron Z (1986) Diurnal rhythm of plasma beta endorphin, cortisol and growth hormone in schizophrenics as compared to 
control subjects. Psychopharmacology (Berl) 88: 496-9.
86. Naber D, Nedopil N, Eben E (1984) No correlation between neuroleptic-induced increase of beta-endorphin serum level and therapeutic efficacy in 
schizophrenia. Br J Psychiatry 144: 651-3.
87. Naber D, Albus M, Bürke H, Müller-Spahn F, Münch U, et al. (1985) Neuroleptic withdrawal in chronic schizophrenia: CT and endocrine variables relating to 
psychopathology. Psychiatry Res 16: 207-19.
88. Brambilla F, Facchinetti F, Petraglia F, Smeraldi E, Bellodi L, et al. (1987) Effects of neuroleptic treatments on peripheral opioid secretion. Neuropsychobiology 
18: 68-73.
89. Crespi BJ (2010) Revisiting Bleuler: relationship between autism and schizophrenia. Br J Psychiatry 196: 495. 
90. Hommer RE, Swedo SE (2015) Schizophrenia and Autism-Related Disorders. Schizophr Bull 41: 313-4.
91. Sher L (1997) Autistic disorder and the endogenous opioid system. Med Hypotheses 48: 413-4.
92. Tordjman S, Anderson GM, McBride PA, Hertzig ME, Snow ME, et al. (1997) Plasma beta-endorphin, adrenocorticotropin hormone, and cortisol in autism. J 
Child Psychol Psychiatry 38: 705-15.
93. Tordjman S, Anderson GM, Botbol M, Brailly-Tabard S, Perez-Diaz F, et al. (2009) Pain reactivity and plasma beta-endorphin in children and adolescents with 
autistic disorder. PLoS One 4: e5289. 
94. Cazzullo AG, Musetti MC, Musetti L, Bajo S, Sacerdote P (1999) Beta-endorphin levels in peripheral blood mononuclear cells and long-term naltrexone 
treatment in autistic children. Eur Neuropsychopharmacol 9: 361-6.
95. Willemsen-Swinkels SH, Buitelaar JK, van Engeland H (1996) The effects of chronic naltrexone treatment in young autistic children: a double-blind placebo-
controlled crossover study. Biol Psychiatry 39: 1023-31.

97. Bouvard MP, Leboyer M, Launay JM, Recasens C, Plumet MH, et al. (1995) Low-dose naltrexone effects on plasma chemistries and clinical symptoms in autism: 
a double-blind, placebo-controlled study. Psychiatry Res 58: 191-201.

96. Roy A, Roy M, Deb S, Unwin G, Roy A (2015) Are opioid antagonists effective in attenuating the core symptoms of autism spectrum conditions in children: a 
systematic review. J Intellect Disabil Res 59: 293-306.

98. Lam KS, Aman MG, Arnold LE (2006) Neurochemical correlates of autistic disorder: a review of the literature. Res Dev Disabil 27: 254-89.
99. Gillberg C, Terenius L, Hagberg B, Witt-Engerström I, Eriksson I (1990) CSF beta-endorphins in childhood neuropsychiatric disorders. Brain Dev 12: 88-92.
100. Nagamitsu S (1993) CSF beta-endorphin levels in pediatric neurologic disorders. Kurume Med J 40: 233-41.
101. Ernst M, Devi L, Silva RR, Gonzalez NM, Small AM, et al. (1993) Plasma beta-endorphin levels, naltrexone, and haloperidol in autistic children. Psychopharmacol 
Bull 29: 221-7.
102. Nagamitsu S, Matsuishi T, Kisa T, Komori H, Miyazaki M, et al. (1997) CSF beta-endorphin levels in patients with infantile autism. J Autism Dev Disord 2: 
155-63.

https://www.ncbi.nlm.nih.gov/pubmed/351804
https://www.ncbi.nlm.nih.gov/pubmed/319204
https://www.sciencedirect.com/science/article/pii/0306453085900071
https://www.ncbi.nlm.nih.gov/pubmed/6305111
https://www.ncbi.nlm.nih.gov/pubmed/8868206
https://www.ncbi.nlm.nih.gov/pubmed/17661192
https://www.ncbi.nlm.nih.gov/pubmed/14634716
https://www.ncbi.nlm.nih.gov/pubmed/6297360
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4841412/
https://www.ncbi.nlm.nih.gov/pubmed/28049076
https://www.ncbi.nlm.nih.gov/pubmed/2939487
https://www.ncbi.nlm.nih.gov/pubmed/6146374
https://www.ncbi.nlm.nih.gov/pubmed/2868473
https://www.karger.com/Article/Abstract/118395
https://www.ncbi.nlm.nih.gov/pubmed/20513864
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4332956/
https://www.ncbi.nlm.nih.gov/pubmed/9185129
https://www.ncbi.nlm.nih.gov/pubmed/9315980
https://www.ncbi.nlm.nih.gov/pubmed/19707566
https://www.ncbi.nlm.nih.gov/pubmed/10422898
https://www.biologicalpsychiatryjournal.com/article/0006-3223(95)00297-9/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/8570775
https://www.ncbi.nlm.nih.gov/pubmed/24589346
https://www.ncbi.nlm.nih.gov/pubmed/16002261
https://www.ncbi.nlm.nih.gov/pubmed/2344033
https://www.ncbi.nlm.nih.gov/pubmed/8007632
https://www.ncbi.nlm.nih.gov/pubmed/8290669
https://www.ncbi.nlm.nih.gov/pubmed/9105966

