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Abstract
The comorbidity rate of depression and chronic pain is extremely high and there is a bidirectional
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causal association between depression and chronic pain, and there are profound overlapping neu-
ral mechanisms behind them. Structural imaging showed common gray matter atrophy in the ante-
rior cingulate cortex, insular lobe, prefrontal lobe, and hippocampus. At the loop level, as the hub of
pain-emotion integration, the Anterior Cingulate Cortex (ACC) has abnormal projections with nucleus
accumbens and amygdala, which transform pain signals into negative emotions. Functional inhibi-
tion of the reward loop results in anhedonia. The large-scale brain network showed a three-network
reconstruction pattern of default mode network overconnectivity, salience network overvigilance,
and central executive network dysfunction. The molecular mechanism involves 5-HT /norepineph-
rine hypofunction, glutamate-GABA imbalance, and neuroinflammation-mediated plasticity changes
through microglia and tryptophan-kynurenine pathways. Clinical treatment should target these over-
lapping nodes, including SNRIs drugs, repetitive transcranial magnetic stimulation and cognitive be-
havioral therapy, and emphasize early intervention to block the development of chronic pain and de-
pression. Future directions include loop-specific regulation, biotype classification, and multimodal
longitudinal tracking. This article provides a theoretical basis for understanding the neural basis and
integrated treatment of depression-pain comorbidity.
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HIHEAE(Major Depressive Disorder, MDD)s& — i EME Z5IK7% MR R . PRI K NAZ ORI 10 5
BatG[1]. BERERELA 4.4%, &5 85K G (YLDs) 1) F ZRE s 2 —[2] [3]. 12 P&
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FIAIE B B T WU A0 B2 2 (sg ACC) K AR AR/, B R R 2597 30 O o 18 M P A O H 2
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FHRE AT AR = . B M, BERE R G ARNIAE H—— R E (5 5 @ 1DO JE
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5T U REREAULES L B 57 PR S B JIUNG YT R VAL Z S PSR 17 30 e A O I [R] BB B
R BRI A, AU XA AR L) (R AL A0fRDRE 2 4R M A AR SO B RIS JORE i8iE)
BENW RS AIR ST BTN ? TR B B ST TIRE R, ATREE R - R - I SR,
BT IO . PR IER SR ST AV D 2, S AR ALEFRHET Il WPt 25, rTMS. 3R
P, JHE SRR R R e MASR AT T, BHWTAr Bk A AT R A . RRA4E, HESh YR -
BRI - NP SRS I R AR, A FTREOAR — FIA “ AR RAIER IR .

& H
2024 Fld B BB T REH SO RIFE S DUE (B2024267).
SE 3k

[1] McCarter, T. (2008) Depression Overview. American Health & Drug Benefits, 1, 44-51.

[2] GBD 2021 Causes of Death Collaborators (2024) Global Burden of 288 Causes of Death and Life Expectancy Decompo-
sition in 204 Countries and Territories and 811 Subnational Locations, 1990-2021: A Systematic Analysis for the Global
Burden of Disease Study 2021. The Lancet, 403, 2100-2132. https://doi.org/10.1016/s0140-6736(24)00367-2

DOI: 10.12677/ijpn.2026.153011 95 [l prh 2o i el R e &


https://doi.org/10.12677/ijpn.2026.153011
https://doi.org/10.1016/s0140-6736(24)00367-2

A e

(3]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

GBD 2019 Diseases and Injuries Collaborators (2020) Global Burden of 369 Diseases and Injuries in 204 Countries and
Territories, 1990-2019: A Systematic Analysis for the Global Burden of Disease Study 2019. The Lancet, 396, 1204-1222.
https://doi.org/10.1016/s0140-6736(20)30925-9

XGETT, AEEE. SHAmEM]. b NP4 L, 2019: 1871.

BTRGR- $LPLHRFE, (AFEAT, T, 55 B MMM S R[], e AR R %, 2026, 40(3): 217-223.
Bair, M.J., Robinson, R.L., Katon, W. and Kroenke, K. (2003) Depression and Pain Comorbidity. Archives of Internal Med-
icine, 163, 2433-2445. https://doi.org/10.1001/archinte.163.20.2433

Clyde, Z. and Williams, A.C. (2002) Depression and Mood. In: Linton, S.J., New Avenues for the Prevention of Chronic
Musculoskeletal Pain and Disability, Elsevier, 105-121.

Blyth, F.M., March, L.M., Brnabic, A.J.M., Jorm, L.R., Williamson, M. and Cousins, M.J. (2001) Chronic Pain in Australia:
A Prevalence Study. Pain, 89, 127-134. https://doi.org/10.1016/s0304-3959(00)00355-9

Nicholas, M.K. (2007) Mental Disorders in People with Chronic Pain: An International Perspective. Pain, 129, 231-232.
https://doi.org/10.1016/.pain.2007.03.011

Sullivan, M.J.L., Adams, H., Thibault, P., Corbi¢re, M. and Stanish, W.D. (2006) Initial Depression Severity and the Trajec-
tory of Recovery Following Cognitive-Behavioral Intervention for Work Disability. Journal of Occupational Rehabili-
tation, 16, 60-71. https://doi.org/10.1007/s10926-005-9013-0

Vowles, K.E., Gross, R.T. and Sorrell, J.T. (2004) Predicting Work Status Following Interdisciplinary Treatment for Chronic
Pain. European Journal of Pain, 8, 351-358. https://doi.org/10.1016/j.ejpain.2003.10.009

Rayner, L., Hotopf, M., Petkova, H., Matcham, F., Simpson, A. and McCracken, L.M. (2016) Depression in Patients with
Chronic Pain Attending a Specialised Pain Treatment Centre: Prevalence and Impact on Health Care Costs. Pain, 157,
1472-1479. https://doi.org/10.1097/1.pain.0000000000000542

Blumer, D. and Heilbronn, M. (1982) Chronic Pain as a Variant of Depressive Disease the Pain-Prone Disorder. The Journal
of Nervous and Mental Disease, 170, 381-406. https://doi.org/10.1097/00005053-198207000-00001

Michaelides, A. and Zis, P. (2019) Depression, Anxiety and Acute Pain: Links and Management Challenges. Postgraduate
Medicine, 131, 438-444. https://doi.org/10.1080/00325481.2019.1663705

Brammer, S.V. (2018) What Interventions Improve Outcomes for the Patient Who Is Depressed and in Pain? Pain Man-
agement Nursing, 19, 580-584. https://doi.org/10.1016/j.pmn.2018.06.006

Leino, P. and Magni, G. (1993) Depressive and Distress Symptoms as Predictors of Low Back Pain, Neck-Shoulder Pain,
and Other Musculoskeletal Morbidity: A 10-Year Follow-Up of Metal Industry Employees. Pain, 53, 89-94.
https://doi.org/10.1016/0304-3959(93)90060-3

Croft, P.R., Papageorgiou, A.C., Ferry, S., Thomas, E., Jayson, M.I.V. and Silman, A.J. (1995) Psychologic Distress and
Low Back Pain. Evidence from a Prospective Study in the General Population. Spire, 20, 2731-2737.
https://doi.org/10.1097/00007632-199512150-00015

Loépez-Sola, M., Woo, C.W., Pujol, J., Deus, J., Harrison, B.J., Monfort, J., et al. (2016) Towards a Neurophysiological
Signature for Fibromyalgia. Pain, 158, 34-47. https://doi.org/10.1097/1.pain.0000000000000707

Wang, Y., Cao, D., Remeniuk, B., Krimmel, S., Seminowicz, D.A. and Zhang, M. (2017) Altered Brain Structure and Func-
tion Associated with Sensory and Affective Components of Classic Trigeminal Neuralgia. Pain, 158, 1561-1570.
https://doi.org/10.1097/j.pain.000000000000095 1

Zunhammer, M., Schweizer, L.M., Witte, V., Harris, R.E., Bingel, U. and Schmidt-Wilcke, T. (2016) Combined Glutamate
and Glutamine Levels in Pain-Processing Brain Regions Are Associated with Individual Pain Sensitivity. Pain, 157, 2248-
2256. https://doi.org/10.1097/j.pain.0000000000000634

Ma, M., Zhang, J., Chen, N., Guo, J., Zhang, Y. and He, L. (2018) Exploration of Intrinsic Brain Activity in Migraine
with and without Comorbid Depression. The Journal of Headache and Pain, 19, Article No. 48.
https://doi.org/10.1186/s10194-018-0876-9

Mao, C.P. and Yang, H.J. (2015) Smaller Amygdala Volumes in Patients with Chronic Low Back Pain Compared with
Healthy Control Individuals. The Journal of Pain, 16, 1366-1376. https://doi.org/10.1016/j.jpain.2015.08.012

Nees, F., Loffler, M., Usai, K. and Flor, H. (2019) Hypothalamic-Pituitary-Adrenal Axis Feedback Sensitivity in Different
States of Back Pain. Psychoneuroendocrinology, 101, 60-66. https://doi.org/10.1016/j.psyneuen.2018.10.026

Zheng, C.J., Van Drunen, S. and Egorova-Brumley, N. (2022) Neural Correlates of Co-Occurring Pain and Depression:
An Activation-Likelihood Estimation (ALE) Meta-Analysis and Systematic Review. Translational Psychiatry, 12, Article
No. 196. https://doi.org/10.1038/s41398-022-01949-3

FEME, VAR, XU, 25 LR IR 40 - 10 2 o LS A AR B M R I kAR S 4R LRI, b R
B2k, 2024, 30(7): 522-528.

DOI: 10.12677/ijpn.2026.153011 96 [l prh 2o i el R e &


https://doi.org/10.12677/ijpn.2026.153011
https://doi.org/10.1016/s0140-6736(20)30925-9
https://doi.org/10.1001/archinte.163.20.2433
https://doi.org/10.1016/s0304-3959(00)00355-9
https://doi.org/10.1016/j.pain.2007.03.011
https://doi.org/10.1007/s10926-005-9013-0
https://doi.org/10.1016/j.ejpain.2003.10.009
https://doi.org/10.1097/j.pain.0000000000000542
https://doi.org/10.1097/00005053-198207000-00001
https://doi.org/10.1080/00325481.2019.1663705
https://doi.org/10.1016/j.pmn.2018.06.006
https://doi.org/10.1016/0304-3959(93)90060-3
https://doi.org/10.1097/00007632-199512150-00015
https://doi.org/10.1097/j.pain.0000000000000707
https://doi.org/10.1097/j.pain.0000000000000951
https://doi.org/10.1097/j.pain.0000000000000634
https://doi.org/10.1186/s10194-018-0876-9
https://doi.org/10.1016/j.jpain.2015.08.012
https://doi.org/10.1016/j.psyneuen.2018.10.026
https://doi.org/10.1038/s41398-022-01949-3

A e

[26]

[27]
(28]

[29]
[30]

[31]
[32]

[33]

[34]

[35]

[36]

JEERS, Wi, WRFD, S RVEROR B N AT AR IR R GBI SR TR SR (7], BEIEIR AR, 2024, 15(8):
189-193.
TR, R, FEAR. ASEAR I T AT S S e ML), BB HERE, 2024, 32(8): 1315-1327.

Sharvit, G. and Schweinhardt, P. (2022) The Influence of Social Signals on the Self-Experience of Pain: A Neuroimaging
Review. Frontiers in Neurology, 13, Article 856874. https://doi.org/10.3389/fneur.2022.856874

THS, JEREER. MBI NSNS ARIEREAL I ThRE MR BT R[], T B IE 2228 &, 2023, 29(1): 38-43.
Wi, RFE, P&, & WEMEEE IE R TR 8 R A S LRI, B A4, 2025, 54(10): 128-
132+176.

RRE, RKE. KIHESUURD]. AR SR, 2026, 28(2): 173-177+210.

Chopra, K. and Arora, V. (2013) An Intricate Relationship between Pain and Depression: Clinical Correlates, Coactivation
Factors and Therapeutic Targets. Expert Opinion on Therapeutic Targets, 18, 159-176.
https://doi.org/10.1517/14728222.2014.855720

Birkinshaw, H., Friedrich, C., Cole, P., Eccleston, C., Serfaty, M., Stewart, G., et al. (2024) Antidepressants for Pain Man-
agement in Adults with Chronic Pain: A Network Meta-Analysis. Health Technology Assessment, 28, 1-155.
https://doi.org/10.3310/mkrt2948

Raji, M.A., Shah, R., Westra, J.R. and Kuo, Y. (2025) Central Nervous System Active Medication Use in Medicare Enrol-
lees Receiving Home Health Care: Association with Chronic Pain and Anxiety Level. Pain, 166, 123-129.
https://doi.org/10.1097/i.pain.0000000000003331

2, PEATR, RIS, & B TEREA S-HTIAR BTGP BLEHG)T S R SA g MR /N BRI BU
BLHI[T]. e EE 224 &, 2025, 40(3): 1081-1085.

T, GRA, mkEE. iz P450 52 MR LS RmELHI]. o B 44K, 2025, 3109):
662-668.

DOI: 10.12677/ijpn.2026.153011 97 [l prh 2o i el R e &


https://doi.org/10.12677/ijpn.2026.153011
https://doi.org/10.3389/fneur.2022.856874
https://doi.org/10.1517/14728222.2014.855720
https://doi.org/10.3310/mkrt2948
https://doi.org/10.1097/j.pain.0000000000003331

	抑郁与慢性疼痛共病的神经机制研究
	摘  要
	关键词
	A Study on the Neural Mechanisms of Comorbid Depression and Chronic Pain
	Abstract
	Keywords
	1. 引言
	2. 共享的脑结构基础
	3. 共享的神经环路机制
	4. 大规模脑网络的重构
	5. 神经递质与神经可塑性机制
	6. 临床启示与未来方向
	7. 结论
	基金项目
	参考文献

