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Abstract 

Neuropathic pain may be the consequence of an injury or dysfunction of the nerves, spinal cord, or brain, resulting in the 
nociceptive system behaving abnormally with there being a total lack of a causal relationship between tissue injury and 
pain. Epidemiological research has shown that the prevalence of neuropathic pain is probably between 6.9% and 10% 
worldwide. This painful condition is a major clinical problem, as it represents a debilitating condition that seriously 
compromises the quality of life. In addition, neuropathic pain and its associated syndromes share an important 
pharmacological feature in that they respond poorly, or only partially, to the available therapies, which often have 
significant adverse effects. Therefore, there is still a need to explore new therapeutic strategies in order to identify 
effective and safer drugs with minimal or at least reduced, adverse effects. This review examines a number of preclinical 
and clinical studies using omega-3 PUFAs in the treatment of neuropathic pain. However, further studies are still 
needed to determine the potential use of chronic omega-3 fatty acids in peripheral neuropathic pain. 
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Abbreviations: CCI: Chronic Constriction Injury; JNK: 
C-Jun N-Terminal Kinase; MPO: Myeloperoxidase ATF: 
Activating Transcription Factor; SCDH: Spinal Cord Dorsal 
Horn; ALA: Alpha-Linolenic Acid Fatty Acid; DPA: 
Docosapentaenoic Acid; DHA: Docosahexaenoic Acid. 
 

Introduction  

Even after recent advances in the understanding of pain 
physiology and in the development of new analgesics, 
several studies have clearly demonstrated that these new 
drugs fail to solve the two major problems in the 
pharmacological treatment of chronic conditions such as 
neuropathic pain, namely, optimal efficacy and adverse 

effects [1-6]. As a result, the treatment can fail and lead to 
disappointment, anguish and economic loss of the patient. 
 
In fact, chronic pain of a neuropathic origin is one of the 
most complex and difficult types to treat, which can have 
a negative impact on a patient’s quality of life [7-10]. 
Sufferers of chronic neuropathic pain have been reported 
to have higher degrees of anxiety and depression scores, 
as well as increased sleep disturbance [7,11]. Successful 
treatment is difficult due to several factors, including the 
complex pathophysiology of neuropathic pain, variations 
between different types of neuropathic syndrome among 
patients, and the difficulty of providing an accurate 
diagnosis [12]. Often, after treatment, patients with 
neuropathic pain do not achieve a satisfactory pain relief, 
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or cannot tolerate effective doses because of the adverse 
effects [13,14]. Related to this, it has been estimated that 
only about 40-60% of patients achieve pain relief through 
monotherapy [1,15]. 
 
Over the last decade, new targets for possible treatment 
options are emerging such as novel chemical molecules, 
formulations, and routes of administration, as well as 
combinations of known analgesics [6]. In addition, for 
many years, traditional medicine, chemical plant 
compounds and derivatives of plant and animal origin 
have been utilized to try to alleviate and/or cure many 
pathological states. 
 
At present, there are several chemical substances known 
to be able to perform the functions of food and drugs, 
which are referred to as nutraceuticals. These include 
food of an animal or vegetable origin, with omega-3 
polyunsaturated fatty acids (ω-3 PUFAs) being an 
example of these, and in recent years, many studies have 
shown their benefits to human health [16]. In particular, 
they have achieved positive results in situations related to 
inflammatory pain, such as inflammatory bowel disease 
[17], inflammatory joint pain [18], knee osteoarthritis 
[19,20], keen pain [21], rheumatoid arthritis [22-30], 
neck, back or shoulder pain [31,32], neuropathic pain 
[33,34], musculoskeletal injury [35], dysmenorrhea [35] 
and chronic headaches [36], with fish oil being a principal 
source of ω-3 PUFAs. 
 
The purpose of this review is to summarize the preclinical 
and clinical characteristics of omega-3 fatty acids for the 
treatment of neuropathic pain.  
 

Omega-3 polyunsaturated fatty acids 

Humans can synthesize long omega-3 fatty acids from 
alpha-linolenic acid fatty acid (ALA; 18:3 ω-3) through a 
series of desaturation (addition of a double bond) and 
elongation (addition of two carbon atoms) reactions. In 
this metabolic pathway, delta-6 desatuarse is considered 
to be the rate-limiting enzyme. 
 
Figure 1 depicts the metabolic pathways of omega-3. The 
ω-3 PUFA series begins with alpha-linolenic acid (ALA; 
18:3 ω-3), with the other omega-3 PUFAs being derived 
from ALA, as well as from docosapentaenoic acid (DPA; 
22:5 ω-3) and docosahexaenoic acid (DHA; 22:6 ω-3), via 
a series of desaturation, elongation and ultimately β-
oxidation reactions [36]. The primary source of ALA is 
plants, which is concentrated mainly in some seeds, nuts 
and vegetable oils [37,38], whereas the principal ω-3 

PUFAs from marine sources are EPA and DHA, with DPA 
being present at fairly low levels in most fish oils [39]. 

 
 

 

Figure 1: Diagram illustrating the biosynthetic 
pathway of Omega-3 polyunsaturated fatty acids. 

 
 
The nervous system is a tissue with a high content of 
polyunsaturated fatty acids, especially DHA. Several 
effects have demonstrated DHA to be present in the CNS, 
with it playing a crucial role in the brain, such as in the 
alteration of membrane biophysical properties, the 
regulation of dopaminergic, serotonergic, cholinergic and 
glutamatergic neurotransmissions, and affecting the 
activity of membrane bound enzymes, ion channels, cell 
signaling pathways and neurite growth, as well as 
producing lipid raft, antiapoptotic and gene activity 
effects [40]. 
 
Compared with the 10-20% representation of DHA, EPA 
comprises only 0.1 % of total brain fatty acids [41]. At the 
CNS level, EPA has been demonstrated to have effects on 
the membrane biophysical properties, the ion channel 
modulation, lipid rafts, neuronal membrane excitability, 
cell signaling pathways, and the production of 
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proinflammatory eicosanoids, as well as producing 
antioxidant and anti-inflammatory responses [40]. 
 
Preclinical Studies: Peripheral nerve injury and chronic 
constriction injury (CCI) of the sciatic nerve [42] are 
driven by degeneration, neuroinflammation, and neuronal 
plasticity, which results in neuropathic pain symptoms 
such as allodynia and hyperalgesia. 
 
Studies on mice expressing the fat-1 gene encoding for ω-
3 fatty acid desaturase have shown an increase in 
endogenous ω-3 PUFAs and a concomitant decrease in ω-
6 PUFAs. Related to this, Gladman et al. [43] reported that 
both in vitro and in vivo experiments have indicated 
neuroprotective and neurotrophic effects of endogenous 
ω-3 PUFAs, which could lead to a secondary effect on 
regeneration after a sciatic nerve, crush injury. 
 
At the peripheral nerve level, the administration of DHA 
for 2 weeks after chronic constriction injury (CCI) of the 
sciatic nerve produced a reduction in the activity and 
duration of neuropathic pain syndrome, and also 
prevented the development of degenerative changes in 
the foot tissues [44]. 
In addition, at the level of dorsal root ganglia, the chronic 
administration of DHA produced changes in 
microglia/macrophage activity, suggesting its 
involvement in the development of the pathological 
changes associated with neuropathic pain [45]. 
  
Manzhulo et al. [46] studied the DHA analgesic effect on 
neuron-astrocyte interactions in the spinal cord dorsal 
horn superficial lamina after CCI, with the results 
indicating that DHA analgesic activity in neuropathic pain 
is related to suppression of reactive astrocyte and the 
inhibition of the signaling pathways of nitric oxide and 
Substance P. 
 
The c-Jun N-terminal kinase (JNK) in the central nervous 
system plays a critical role in the processing of 
neuropathic pain. Phosphorylated JNK (p-JNK), the active 
form of JNK, is selectively expressed in the hyperactive 
glia of the spinal dorsal horn after peripheral nerve injury, 
and is essential for the activation of glia. Recent studies 
have revealed that the DHA analgesic effects on 

neuropathic pain, at least in part, are produced by 
suppression of the microglia-mediated inflammatory 
response through inhibition of the JNK signaling pathway 
[47].  
 
In another investigation, Silva et al. [48] studied the 
effects in mice of concentrated fish oil (DHA/EPA) on 
nerve regeneration and the prevention of neuropathic 
pain after partial sciatic nerve ligation. These studies 
showed that ω-3 PUFAs have regenerative and possibly 
protective properties, as well as anti-neuro inflammatory 
activity. However, no data are available about EPA used 
alone in neuropathic pain treatment in preclinical studies. 
 
Despite early reports indicating the beneficial effects of ω-
3 PUFAs on peripheral nerve injury, the underlying 
mechanisms involved are not yet fully understood, but a 
combination of multiple targets has been suggested, 
including:  
 At the peripheral nerve level (sciatic nerve), an 

increased neuronal expression of growth-associated 
protein 43(GAP-43; a marker of axonal growth and 
regeneration) and of the total number of myelinated 
fibers in the sciatic nerve, with reduced 
myeloperoxidase (MPO) activity (indirect measure of 
neutrophil migration) [48]; 

  At the level of the dorsal root ganglion (DRG), neurons 
reduce the expression of activating transcription factor 
3 (ATF-3; a marker of neuronal injury) [48] 
microglia/macrophage activation, satellite formation 
and apoptosis [45];  

 At the level of the spinal cord dorsal horn (SCDH), 
neurons reduce the reactive astrocyte number, 
neurotransmission of nitric oxide (NO), substance P 
[46] and the level of TNF [48]. 

 At the level of the cuneate nucleus in 
the medulla oblongata, neurons reduce the microglia-
mediated inflammatory response (with a diminished 
release of proinflammatory cytokines, such as TNF-α, 
IL-1β, IL-6) and also the metabolic derivative of DHA 
(resolvin D, RvD) through the inhibition of the JNK 
signaling pathway (Figure 2). 
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Figure 2: Signaling mechanisms of ω-3 PUFA effects on neuropathic pain pathways. 
 

 
Clinical Studies: A few studies have demonstrated the 
beneficial effects of ω-3 PUFAs on peripheral nerve 
damage, with it having been suggested that ω-3 PUFAs 
may be an aid in the management of patients suffering 
from neuropathic pain [34]. Related to this, a systematic 
review of Zhang et al. [49] evaluated the effects of oral ω-
3 PUFA supplementation on peripheral nerve integrity, by 
including both subjective and objective measures of 
peripheral nerve structure and/or function. This review 
demonstrated that ω-3 PUFA supplements can improve 
the peripheral nerve function and/or the quality of life. 
 

Conclusions 

The underlying mechanisms involved in the reported 
beneficial effects of ω-3 PUFAs on peripheral nerve injury 
are not yet fully understood, but a combination of 
multiple targets has been suggested, involving both 
neuronal and immune components, and leading to 
subsequent anti-neuroinflammatory, anti-nociceptive and 
neurodegenerative responses. 
 
The findings discussed in this review suggest that ω-3 
PUFAs are a viable alternative for treating peripheral 
nerve injury, and may be a safe, cost-effective adjunct for 
the prevention or treatment of post-injury neuropathic 
pain in humans. 
 

References 

1. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher 
D (2006) Survey of chronic pain in Europe: 
prevalence, impact on daily life, and treatment. Eur J 
Pain 10: 287-333. 

2. Verhaak PF, Kerssens JJ, Dekker J, Sorbi MJ, Bensing 
JM (1998) Prevalence of chronic benign pain disorder 
among adults: a review of the literature. Pain 77(3): 
231-239. 

3. Blyth FM, March LM, Brnabic AJM, Williamson M, 
Cousins MJ (2001) Chronic pain in Australia: a 
prevalence study. Pain 89(2): 127-134. 

4. Crombie IK, Croft PR, Linton SJ, Le Resche L, Von Korff 
M (1999) Epidemiology of Pain. Seattle; IASP Press. 

5. Kissin I (2010) The development of new analgesics 
over the past 50 years: a lack of real breakthrough 
drugs. Anesth Analg Mar 110(3): 780-789. 

6. Burgess G, Williams D (2010) The discovery and 
development of analgesics: new mechanisms, new 
modalities. J Clin Invest 120(11): 3753-3759.  

https://chembiopublishers.com/JCRPA/
https://chembiopublishers.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pubmed/16095934
https://www.ncbi.nlm.nih.gov/pubmed/16095934
https://www.ncbi.nlm.nih.gov/pubmed/16095934
https://www.ncbi.nlm.nih.gov/pubmed/16095934
https://www.ncbi.nlm.nih.gov/pubmed/9808348
https://www.ncbi.nlm.nih.gov/pubmed/9808348
https://www.ncbi.nlm.nih.gov/pubmed/9808348
https://www.ncbi.nlm.nih.gov/pubmed/9808348
https://www.ncbi.nlm.nih.gov/pubmed/11166468
https://www.ncbi.nlm.nih.gov/pubmed/11166468
https://www.ncbi.nlm.nih.gov/pubmed/11166468
https://kclpure.kcl.ac.uk/portal/en/publications/epidemiology-of-pain-by-crombie-ih-croft-pr-linton-sj-leresche-l-von-korff-m-eds(27400cbb-27ff-40f9-bbf8-6952644a0178).html
https://kclpure.kcl.ac.uk/portal/en/publications/epidemiology-of-pain-by-crombie-ih-croft-pr-linton-sj-leresche-l-von-korff-m-eds(27400cbb-27ff-40f9-bbf8-6952644a0178).html
https://www.ncbi.nlm.nih.gov/pubmed/20185657
https://www.ncbi.nlm.nih.gov/pubmed/20185657
https://www.ncbi.nlm.nih.gov/pubmed/20185657
https://www.ncbi.nlm.nih.gov/pubmed/21041957
https://www.ncbi.nlm.nih.gov/pubmed/21041957
https://www.ncbi.nlm.nih.gov/pubmed/21041957


Journal of Clinical Research in Pain and Anaesthesia 

            
                       

 
https://chembiopublishers.com/JCRPA/    Submit Manuscript @ https://chembiopublishers.com/submit-manuscript.php 

              
                                 

5 

7. Bouhassira D, Letanoux M, Hartemann A (2013) 
Chronic pain with neuropathic characteristics in 
diabetic patients: a French cross-sectional study. PLoS 
One 8(9): e74195.  

8. Van Acker K, Bouhassira D, De Bacquer D, Weiss S, 
Matthys K, et al. (2009) Prevalence and impact on 
quality of life of peripheral neuropathy with or 
without neuropathic pain in type 1 and type 2 
diabetic patients attending hospital out patients 
clinics. Diabetes Metab 35(3): 206-213. 

9. Argoff C, Cole B, Fishbain D, Irving GA (2006) Diabetic 
peripheral neuropathic pain: clinical and quality-of-
life issues. Mayo Clin Proc 81(4 Suppl): S3-11. 

10. Gore M, Brandenburg NA, Dukes E, Hoffman DL, Tai 
KS, et al. (2005) Pain severity in diabetic peripheral 
neuropathy is associated with patient functioning, 
symptom levels of anxiety and depression, and 
sleep. J Pain Symptom Manage 30(4): 374-385. 

11. Attal N, Lanteri-Minet M, Laurent B, Fermanian J, 
Bouhassira D, et al. (2011) The specific disease 
burden of neuropathic pain: results of a French 
nationwide survey. Pain 152(12): 2836-2843. 

12. Dworkin RH, O'Connor AB, Backonja M, Farrar JT, 
Finnerup NB, et al. (2007) Pharmacologic 
management of neuropathic pain: evidence-based 
recommendations. Pain 132(3): 237-251. 

13. Zilliox LA (2017) Neuropathic pain. Continuum 
(Minneap Minn) 23(2): 512-532. 

14. Finnerup N, Attal N (2016) Pharmacotherapy of 
neuropathic pain: time to rewrite the rulebook? Pain 
Manag 6(1): 1–3. 

15. Finnerup NB, Sindrup SH, Jensen TS (2010) The 
evidence for pharmacological treatment of 
neuropathic pain. Pain, 2010; 150(3): 573-581. 

16. De Felice SL (2002) FIM Rationale and Proposed 
Guidelines for the Nutraceutical Research & 
Education Act-NREA. Foundation for Innovation in 
Medicine.  

17. Stenson WF1, Cort D, Rodgers J, Burakoff R, 
DeSchryver-Kecskemeti K, et al. (1992) Dietary 
supplementation with fish oil in ulcerative colitis. Ann 
Intern Med 116(8): 609-614. 

18. Goldberg RJ, Katz J (2007) A meta-analysis of the 
analgesic effects of omega-3 polyunsaturated fatty 
acid supplementation for inflammatory joint pain. 
Pain 129(1-2): 210-223. 

19. Hill CL, March LM, Aitken D, Lester SE, Battersby R, et 
al. (2016) Fish oil in knee osteoarthritis: a 
randomised clinical trial of low dose versus high dose. 
Ann Rheum Dis 75(1): 23-29. 

20. Torres-Guzman AM, Morado-Urbina CE, Alvarado-
Vazquez PA, Acosta-Gonzalez RI, Chavez-Piña AE, et 
al. (2014) Chronic oral or intraarticular 
administration of docosahexaenoic acid reduces 
nociception and knee edema and improves functional 
outcomes in a mouse model of Complete Freund’s 
Adjuvant–induced knee arthritis. Arthritis Res Ther 
16(2): R64. 

21. Sibille KT, King C, Garrett TJ, Glover TL, Zhang H, et al. 
(2018) Omega-6: Omega-3 PUFA Ratio, Pain, 
Functioning, and Distress in Adults with Knee Pain. 
Clin J Pain 34(2): 182-189. 

22. Berbet AA, Kondo CR, Almendra CL, Matsuo T, Dichi I 
(2005) Supplementation of fish oil and olive oil in 
patients with rheumatoid arthritis. Nutrition 21(2): 
131-136. 

23. Kremer JM, Jubiz W, Michalek A, Rynes RI, 
Bartholomew LE, et al. (1987) Fish oil fatty acid 
supplementation in active rheumatoid arthritis: a 
double-blinded, controlled crossover study. Ann 
Intern Med 106(4): 497-503. 

24. Kremer JM, Lawrence DA, Jubiz W, DiGiacomo R, 
Rynes R, et al. (1990)Dietary fish oil and olive oil 
supplementation in patients with rheumatoid 
arthritis. Arthritis Rheum 33(6): 810-820. 

25. Kremer JM, Lawrence DA, Petrillo GF, Litts LL, Mullaly 
PM, et al. (1995) Effects of high-dose fish oil on 
rheumatoid arthritis after stopping no steroidal anti-
inflammatory drugs: clinical and immune 
correlates. Arthritis Rheum 38(8): 1107-1114. 

26. Sperling RI, Weinblatt M, Robin J-L, Robin I JR, Hoover 
RL, et al. (1987) Effects of dietary supplementation 
with marine fish oil on leukocyte lipid mediator 
generation and function in rheumatoid 
arthritis. Arthritis Rheum 30(9): 988-997. 

27. Van Der Temple H, Tulleken JE, Limburg PC, Muskiet, 
FAJ, van Riiswijk MH (1990) Effects of fish oil 

https://chembiopublishers.com/JCRPA/
https://chembiopublishers.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pubmed/24058527
https://www.ncbi.nlm.nih.gov/pubmed/24058527
https://www.ncbi.nlm.nih.gov/pubmed/24058527
https://www.ncbi.nlm.nih.gov/pubmed/24058527
https://www.ncbi.nlm.nih.gov/pubmed/19297223
https://www.ncbi.nlm.nih.gov/pubmed/19297223
https://www.ncbi.nlm.nih.gov/pubmed/19297223
https://www.ncbi.nlm.nih.gov/pubmed/19297223
https://www.ncbi.nlm.nih.gov/pubmed/19297223
https://www.ncbi.nlm.nih.gov/pubmed/19297223
https://www.ncbi.nlm.nih.gov/pubmed/16608048
https://www.ncbi.nlm.nih.gov/pubmed/16608048
https://www.ncbi.nlm.nih.gov/pubmed/16608048
https://www.ncbi.nlm.nih.gov/pubmed/16256902
https://www.ncbi.nlm.nih.gov/pubmed/16256902
https://www.ncbi.nlm.nih.gov/pubmed/16256902
https://www.ncbi.nlm.nih.gov/pubmed/16256902
https://www.ncbi.nlm.nih.gov/pubmed/16256902
https://www.ncbi.nlm.nih.gov/pubmed/22019149
https://www.ncbi.nlm.nih.gov/pubmed/22019149
https://www.ncbi.nlm.nih.gov/pubmed/22019149
https://www.ncbi.nlm.nih.gov/pubmed/22019149
https://www.ncbi.nlm.nih.gov/pubmed/17920770
https://www.ncbi.nlm.nih.gov/pubmed/17920770
https://www.ncbi.nlm.nih.gov/pubmed/17920770
https://www.ncbi.nlm.nih.gov/pubmed/17920770
https://www.ncbi.nlm.nih.gov/pubmed/28375916
https://www.ncbi.nlm.nih.gov/pubmed/28375916
https://www.ncbi.nlm.nih.gov/pubmed/26678278
https://www.ncbi.nlm.nih.gov/pubmed/26678278
https://www.ncbi.nlm.nih.gov/pubmed/26678278
https://www.ncbi.nlm.nih.gov/pubmed/20705215
https://www.ncbi.nlm.nih.gov/pubmed/20705215
https://www.ncbi.nlm.nih.gov/pubmed/20705215
http://www.fimdefelice.org/archives/arc.researchact.html
http://www.fimdefelice.org/archives/arc.researchact.html
http://www.fimdefelice.org/archives/arc.researchact.html
http://www.fimdefelice.org/archives/arc.researchact.html
https://www.ncbi.nlm.nih.gov/pubmed/1312317
https://www.ncbi.nlm.nih.gov/pubmed/1312317
https://www.ncbi.nlm.nih.gov/pubmed/1312317
https://www.ncbi.nlm.nih.gov/pubmed/1312317
https://www.ncbi.nlm.nih.gov/pubmed/17335973
https://www.ncbi.nlm.nih.gov/pubmed/17335973
https://www.ncbi.nlm.nih.gov/pubmed/17335973
https://www.ncbi.nlm.nih.gov/pubmed/17335973
https://www.ncbi.nlm.nih.gov/pubmed/26353789
https://www.ncbi.nlm.nih.gov/pubmed/26353789
https://www.ncbi.nlm.nih.gov/pubmed/26353789
https://www.ncbi.nlm.nih.gov/pubmed/26353789
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/24612981
https://www.ncbi.nlm.nih.gov/pubmed/28542024
https://www.ncbi.nlm.nih.gov/pubmed/28542024
https://www.ncbi.nlm.nih.gov/pubmed/28542024
https://www.ncbi.nlm.nih.gov/pubmed/28542024
https://www.ncbi.nlm.nih.gov/pubmed/15723739
https://www.ncbi.nlm.nih.gov/pubmed/15723739
https://www.ncbi.nlm.nih.gov/pubmed/15723739
https://www.ncbi.nlm.nih.gov/pubmed/15723739
https://www.ncbi.nlm.nih.gov/pubmed/3030173
https://www.ncbi.nlm.nih.gov/pubmed/3030173
https://www.ncbi.nlm.nih.gov/pubmed/3030173
https://www.ncbi.nlm.nih.gov/pubmed/3030173
https://www.ncbi.nlm.nih.gov/pubmed/3030173
https://www.ncbi.nlm.nih.gov/pubmed/2363736
https://www.ncbi.nlm.nih.gov/pubmed/2363736
https://www.ncbi.nlm.nih.gov/pubmed/2363736
https://www.ncbi.nlm.nih.gov/pubmed/2363736
https://www.ncbi.nlm.nih.gov/pubmed/7639807
https://www.ncbi.nlm.nih.gov/pubmed/7639807
https://www.ncbi.nlm.nih.gov/pubmed/7639807
https://www.ncbi.nlm.nih.gov/pubmed/7639807
https://www.ncbi.nlm.nih.gov/pubmed/7639807
https://www.ncbi.nlm.nih.gov/pubmed/3663263
https://www.ncbi.nlm.nih.gov/pubmed/3663263
https://www.ncbi.nlm.nih.gov/pubmed/3663263
https://www.ncbi.nlm.nih.gov/pubmed/3663263
https://www.ncbi.nlm.nih.gov/pubmed/3663263
https://www.ncbi.nlm.nih.gov/pubmed/2138449
https://www.ncbi.nlm.nih.gov/pubmed/2138449


Journal of Clinical Research in Pain and Anaesthesia 

            
                       

 
https://chembiopublishers.com/JCRPA/    Submit Manuscript @ https://chembiopublishers.com/submit-manuscript.php 

              
                                 

6 

supplementation in rheumatoid arthritis. Ann Rheum 
Dis 49(2): 76-80. 

28. Espersen GT, Grunnet N, Lervang HH, Nielsen GL, 
Thomsen BS, et al. (1992) Decreased interleukin-1 
beta levels in plasma from rheumatoid arthritis 
patients after dietary supplementation with n−3 
polyunsaturated fatty acids. Clin Rheumatol 11(3): 
393-395. 

29. Geusens P, Wouters C, Nijs J, Jiang Y, Dequeker J 
(1994) Long-term effect of n−3 fatty acid 
supplementation in active rheumatoid arthritis: a 12 
month double blind controlled study. Arthritis Rheum 
37(6): 824-829. 

30. Nielsen GL, Faarvang KL, Thomsen BS, Teglbjaerg KL, 
Jensen LT, et al. (1992) The effects of dietary 
supplementation with n-3 polyunsaturated fatty acids 
in patients with rheumatoid arthritis: a randomized, 
double blind trial. Eur J Clin Invest 22(10): 687-691. 

31. Maroon JC, Bost JW (2006) Omega-3 fatty acids (fish 
oil) as an anti-inflammatory: an alternative to 
nonsteroidal anti-inflammatory drugs for discogenic 
pain. Surg Neurol 65(4): 326-331. 

32.  Sandford FM, Sanders TA, Wilson H, Lewis JS (2018) 
A randomised controlled trial of long-chain omega-3 
polyunsaturated fatty acids in the management of 
rotator cuff related shoulder pain. BMJ Open Sport 
Exerc Med 4(1): e000414. 

33. Perez J, Ware MA, Chevalier S, Gougeon R, Shir Y 
(2005) Dietary omega-3 fatty acids may be associated 
with increased neuropathic pain in nerve-injured 
rats. Anesth Analg 101(2): 444-448. 

34. Ko GD, Nowacki NB, Arseneau L, Eitel M, Hum A 
(2010) Omega-3 fatty acids for neuropathic pain: case 
series. Clin J Pain 26(2): 168-172. 

35. Eriksen W, Sandvik L, Bruusgaard D (1996) Does 
dietary supplementation of cod liver oil mitigate 
musculoskeletal pain? Eur J Clin Nutr 50(10): 689-
693. 

36. Ramsden CE, Faurot KR, Zamora D, Palsson OS, 
Maclntosh BA, et al. (2015) Targeted alteration of 
dietary n-3 and n-6 fatty acids for the treatment of 
chronic headaches: a randomized trial. Pain 156(4): 
587-596. 

37. Gregory MK, Gibson RA, Cook-Johnson RJ, Cleland LG, 
James MJ (2011) Elongase reactions as control points 
in long-chain polyunsaturated fatty acid synthesis. 
PLoS One 6(12): e29662. 

38. Hunter JE (1990) n-3 fatty acids from vegetable oils. 
Am J Clin Nutr 51(5): 809-814. 

39. Kaur N, Chugh V, Gupta AK (2014) Essential fatty 
acids as functional components of foods- a review. J 
Food Sci Technol 51(10): 2289-2303. 

40. Laino CH, Codagnone MG, Podesta MF, Reines A 
(2012) EPA and DHA Antidepressant Effect: Alone or 
Together? Bradley TG and Vargas FP (Eds), Nova 
Science Publishers USA: 75-98. 

41. McNamara RK, Carlson SE (2016) Role of omega-3 
fatty acids in brain development and function: 
potential implications for the pathogenesis and 
prevention of psychopathology. Prostaglandins 
Leukot Essent Fatty Acids 75: 329-349. 

42. Bennett GJ, Xie YK (1988) A peripheral 
mononeuropathy in rat that produces disorders of 
pain sensation like those seen in man, Pain 33(1): 87-
107. 

43. Gladman SJ, Huang W, Lim SN, Dyall SC, Boddy S, et al. 
(2012) Improved Outcome after Peripheral Nerve 
Injury in Mice with Increased Levels of Endogenous 
Omega-3 Polyunsaturated Fatty Acids. J Neurosc 
32(2): 563–571. 

44. Dyuizen IV, Manzhulo IV, Ogurtsova OS, Lamash NE, 
Latyshev NA, et al. (2014) Specific Features of 
Analgesic Effect of Docosahexaenoic Acid in Rats with 
Neuropathic Pain Syndrome. Bull Exp Biol Med 
156(5): 699-701. 

45. Manzhulo IV, Ogurtsova OS, Lamash NE, Latyshev NA, 
Kasyanov SP, et al. (2015) Analgetic effect of 
docosahexaenoic acid is mediated by modulating the 
microglia activity in the dorsal root ganglia in a rat 
model of neuropathic pain. Acta Histochem 117(7): 
659-666. 

46. Manzhulo IV, Ogurtsova OS, Kipryushina YO, Latyshev 
NA, Kasyanov SP, et al. (2016) Neuron-astrocyte 
interactions in spinal cord dorsal horn in neuropathic 
pain development and docosahexaenoic acid therapy. 
J Neuroimmunol 298: 90-97. 

https://chembiopublishers.com/JCRPA/
https://chembiopublishers.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pubmed/2138449
https://www.ncbi.nlm.nih.gov/pubmed/2138449
https://www.ncbi.nlm.nih.gov/pubmed/1458789
https://www.ncbi.nlm.nih.gov/pubmed/1458789
https://www.ncbi.nlm.nih.gov/pubmed/1458789
https://www.ncbi.nlm.nih.gov/pubmed/1458789
https://www.ncbi.nlm.nih.gov/pubmed/1458789
https://www.ncbi.nlm.nih.gov/pubmed/1458789
https://www.ncbi.nlm.nih.gov/pubmed/8003055
https://www.ncbi.nlm.nih.gov/pubmed/8003055
https://www.ncbi.nlm.nih.gov/pubmed/8003055
https://www.ncbi.nlm.nih.gov/pubmed/8003055
https://www.ncbi.nlm.nih.gov/pubmed/8003055
https://www.ncbi.nlm.nih.gov/pubmed/1459173
https://www.ncbi.nlm.nih.gov/pubmed/1459173
https://www.ncbi.nlm.nih.gov/pubmed/1459173
https://www.ncbi.nlm.nih.gov/pubmed/1459173
https://www.ncbi.nlm.nih.gov/pubmed/1459173
https://www.ncbi.nlm.nih.gov/pubmed/16531187
https://www.ncbi.nlm.nih.gov/pubmed/16531187
https://www.ncbi.nlm.nih.gov/pubmed/16531187
https://www.ncbi.nlm.nih.gov/pubmed/16531187
https://www.ncbi.nlm.nih.gov/pubmed/30364577
https://www.ncbi.nlm.nih.gov/pubmed/30364577
https://www.ncbi.nlm.nih.gov/pubmed/30364577
https://www.ncbi.nlm.nih.gov/pubmed/30364577
https://www.ncbi.nlm.nih.gov/pubmed/30364577
https://www.ncbi.nlm.nih.gov/pubmed/16037160
https://www.ncbi.nlm.nih.gov/pubmed/16037160
https://www.ncbi.nlm.nih.gov/pubmed/16037160
https://www.ncbi.nlm.nih.gov/pubmed/16037160
https://www.ncbi.nlm.nih.gov/pubmed/20090445
https://www.ncbi.nlm.nih.gov/pubmed/20090445
https://www.ncbi.nlm.nih.gov/pubmed/20090445
https://www.ncbi.nlm.nih.gov/pubmed/8909937
https://www.ncbi.nlm.nih.gov/pubmed/8909937
https://www.ncbi.nlm.nih.gov/pubmed/8909937
https://www.ncbi.nlm.nih.gov/pubmed/8909937
https://www.ncbi.nlm.nih.gov/pubmed/23886520
https://www.ncbi.nlm.nih.gov/pubmed/23886520
https://www.ncbi.nlm.nih.gov/pubmed/23886520
https://www.ncbi.nlm.nih.gov/pubmed/23886520
https://www.ncbi.nlm.nih.gov/pubmed/23886520
https://www.ncbi.nlm.nih.gov/pubmed/22216341
https://www.ncbi.nlm.nih.gov/pubmed/22216341
https://www.ncbi.nlm.nih.gov/pubmed/22216341
https://www.ncbi.nlm.nih.gov/pubmed/22216341
https://www.ncbi.nlm.nih.gov/pubmed/1970702
https://www.ncbi.nlm.nih.gov/pubmed/1970702
https://www.ncbi.nlm.nih.gov/pubmed/25328170
https://www.ncbi.nlm.nih.gov/pubmed/25328170
https://www.ncbi.nlm.nih.gov/pubmed/25328170
https://www.ncbi.nlm.nih.gov/pubmed/16949263
https://www.ncbi.nlm.nih.gov/pubmed/16949263
https://www.ncbi.nlm.nih.gov/pubmed/16949263
https://www.ncbi.nlm.nih.gov/pubmed/16949263
https://www.ncbi.nlm.nih.gov/pubmed/16949263
https://www.ncbi.nlm.nih.gov/pubmed/2837713
https://www.ncbi.nlm.nih.gov/pubmed/2837713
https://www.ncbi.nlm.nih.gov/pubmed/2837713
https://www.ncbi.nlm.nih.gov/pubmed/2837713
https://www.ncbi.nlm.nih.gov/pubmed/22238091
https://www.ncbi.nlm.nih.gov/pubmed/22238091
https://www.ncbi.nlm.nih.gov/pubmed/22238091
https://www.ncbi.nlm.nih.gov/pubmed/22238091
https://www.ncbi.nlm.nih.gov/pubmed/22238091
https://www.ncbi.nlm.nih.gov/pubmed/24770761
https://www.ncbi.nlm.nih.gov/pubmed/24770761
https://www.ncbi.nlm.nih.gov/pubmed/24770761
https://www.ncbi.nlm.nih.gov/pubmed/24770761
https://www.ncbi.nlm.nih.gov/pubmed/24770761
https://www.ncbi.nlm.nih.gov/pubmed/26182833
https://www.ncbi.nlm.nih.gov/pubmed/26182833
https://www.ncbi.nlm.nih.gov/pubmed/26182833
https://www.ncbi.nlm.nih.gov/pubmed/26182833
https://www.ncbi.nlm.nih.gov/pubmed/26182833
https://www.ncbi.nlm.nih.gov/pubmed/26182833
https://www.ncbi.nlm.nih.gov/pubmed/27609281
https://www.ncbi.nlm.nih.gov/pubmed/27609281
https://www.ncbi.nlm.nih.gov/pubmed/27609281
https://www.ncbi.nlm.nih.gov/pubmed/27609281
https://www.ncbi.nlm.nih.gov/pubmed/27609281


Journal of Clinical Research in Pain and Anaesthesia 

            
                       

 
https://chembiopublishers.com/JCRPA/    Submit Manuscript @ https://chembiopublishers.com/submit-manuscript.php 

              
                                 

7 

47. Huang CT, Tsai YJ (2016) Docosahexaenoic acid 
confers analgesic effects after median nerve injury via 
inhibition of c-Jun N-terminal kinase activation in 
microglia. J Nutr Biochem 29:97-106. 

48. Silva RV, Oliveira JT, Santos BLR, Dias FC, Martinez 
AMB, et al. (2017) Long-Chain Omega-3 Fatty Acids 
Supplementation Accelerates Nerve Regeneration and 

Prevents Neuropathic Pain Behavior in Mice. Front 
Pharmacol 8: 723. 

49. Zhang AC, MacIsaac RJ, Roberts L, Kamel J, Craig JP, et 
al. (2018) Omega-3 polyunsaturated fatty acid 
supplementation for improving peripheral nerve 
health: protocol for a systematic review. BMJ Open; 
8(3): e020803. 

 

https://chembiopublishers.com/JCRPA/
https://chembiopublishers.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pubmed/26895670
https://www.ncbi.nlm.nih.gov/pubmed/26895670
https://www.ncbi.nlm.nih.gov/pubmed/26895670
https://www.ncbi.nlm.nih.gov/pubmed/26895670
https://www.ncbi.nlm.nih.gov/pubmed/29089890
https://www.ncbi.nlm.nih.gov/pubmed/29089890
https://www.ncbi.nlm.nih.gov/pubmed/29089890
https://www.ncbi.nlm.nih.gov/pubmed/29089890
https://www.ncbi.nlm.nih.gov/pubmed/29089890
https://www.ncbi.nlm.nih.gov/pubmed/29581208
https://www.ncbi.nlm.nih.gov/pubmed/29581208
https://www.ncbi.nlm.nih.gov/pubmed/29581208
https://www.ncbi.nlm.nih.gov/pubmed/29581208
https://www.ncbi.nlm.nih.gov/pubmed/29581208

	Abstract
	Keywords

