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摘  要 

针灸作为中医的基石，在西方医学中因其通过神经内分泌调节治疗精神障碍的潜力而得到认可。本综述

探讨了神经内分泌系统在调节情绪、压力和心理健康方面的作用，重点研究了下丘脑–垂体–肾上腺轴、

下丘脑–垂体–甲状腺轴、下丘脑–垂体–性腺轴、神经递质(血清素、多巴胺、γ-氨基丁酸)和皮质醇等

关键组成部分。讨论了针灸对这些元素的影响，强调了其对神经内分泌轴和神经递质系统的双向调节作用。

证据表明，针灸在治疗焦虑、抑郁、失眠和创伤后应激障碍方面具有疗效，展示了其作为心理健康护理辅

助疗法的潜力。尽管需要进一步的高质量研究，但当前的证据支持针灸在治疗精神障碍中的作用。本综述

强调了针灸通过神经内分泌调节的治疗潜力，并倡导继续研究和临床应用，以扩大精神障碍的治疗选择。 
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Abstract 
Acupuncture, a cornerstone of Traditional Chinese Medicine, has gained recognition in Western 
medicine for its potential to treat mental disorders through neuroendocrine modulation. This re-
view explores the neuroendocrine system’s role in regulating mood, stress, and mental health, fo-
cusing on key components such as the hypothalamic-pituitary-adrenal axis, hypothalamic-pitui-
tary-thyroid axis, hypothalamic-pituitary-gonadal axis, neurotransmitters (serotonin, dopamine, 
gamma-aminobutyric acid), and cortisol. The effects of acupuncture on these elements are discussed, 
highlighting its bidirectional modulation of neuroendocrine axes and neurotransmitter systems. 
Evidence suggests acupuncture’s efficacy in treating anxiety, depression, insomnia, and post-trau-
matic stress disorder, demonstrating its potential as an adjunctive therapy for mental health care. 
While further high-quality research is necessary, current evidence supports acupuncture’s role in 
mental disorders treatment. This review underscores acupuncture’s therapeutic potential through 
neuroendocrine regulation and advocates for continued research and clinical application to expand 
treatment options for mental disorders. 
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1. 引言 

现阶段，精神健康问题构成了一个严峻的全球性挑战，影响全球约 13%的人口，并显著增加了残疾

人数、医疗费用和大众经济负担[1]。抑郁症、焦虑症、精神分裂症和双相情感障碍等疾病影响着全球数

百万人口，常常导致患者生活质量显著下降[1]。尽管精神疾病的治疗在精神药理学和心理治疗领域取得

了显著进展，但目前精神健康治疗仍然存在诸多局限。许多患者面临着治疗效果不充分、不良副作用或

治疗效果延迟的问题，这凸显了对更有效和全面治疗策略的迫切需求。 
针灸的历史可追溯至 2000 年以上，应用范围十分广泛，包括对心理健康的调节。该疗法基于中医的

整体观，强调心灵、身体与精神之间的和谐统一[1]。在中医理论中，精神与身体紧密相连，有着独特且

深刻的认知[2]。《内经》记载：“人有五脏化五气，以生喜怒悲忧恐”，清晰阐述了五脏与情志的内在

联系。心主喜，心生喜悦之情；肝主怒，肝气不舒易引发愤怒；脾主思，思虑过度易伤脾；肺主忧，忧愁

情绪与肺相关；肾主恐，恐惧之感源于肾。这种观点强调人体是一个有机整体，精神情志活动并非孤立

存在，而是与脏腑功能相互影响。当脏腑功能失调时，可引发情志异常；反之，长期的情志过激也会损

伤相应脏腑。针灸通过调整脏腑功能，恢复人体阴阳平衡，从而改善精神情志状态，为精神障碍的认识

与治疗奠定了坚实理论基础，如今针灸已逐渐成为精神障碍治疗领域中一种具有潜力的辅助疗法，其主
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要作用机制在于对神经内分泌系统的调节效应[3]。《素问·举痛论》中言：“百病生于气也，怒则气上，

喜则气缓，悲则气消，恐则气下……惊则气乱……思则气结”，清晰地阐述了情志与人体气机的关系，

长期的情志过激，如过度的愤怒、忧愁、思虑等，会导致人体气机紊乱，脏腑功能失调，从而引发一系列

精神疾病。针灸疗法涉及将针具刺入身体特定穴位，以实现体内脏腑与气机的平衡[4]。通过将传统针灸

技术与现代医学相结合，已发展出多种创新治疗方法，例如电针疗法和耳穴针灸[5] [6]。 
近年来，针灸疗法在西方医学领域引起了日益增长的关注，尤其是其在调节神经内分泌系统方面的

潜在效用，该系统在精神障碍的病理生理过程中扮演着关键角色[7]。研究揭示，针灸疗法可能对多种神

经生物学途径产生影响，包括调节应激反应和情绪的下丘脑–垂体–肾上腺(HPA)轴[8]。HPA 轴功能紊

乱是众多精神疾病例，如抑郁症和焦虑症的普遍特征。针灸疗法通过使 HPA 轴功能正常化，可能有助于

缓解这些疾病的症状。此外，针灸疗法已被证实能够影响情绪调节中关键神经递质和神经肽的水平，如

血清素、多巴胺、γ-氨基丁酸和谷氨酸[9]。这些神经化学变化可能是针灸疗法治疗效果的生物学基础，为

抑郁症、焦虑症以及其他精神障碍的症状提供了缓解的可能路径[10] [11]。 
将针灸纳入主流心理健康护理的做法得到了越来越多的临床证据支持，这些证据证明了其安全性和

潜在益处。随机对照试验和系统评价已经考察了针灸在治疗各种精神障碍方面的有效性，包括重性抑郁

障碍、广泛性焦虑障碍、创伤后应激障碍(PTSD)和失眠症[12]-[15]。虽然证据基础仍在发展中，但初步的

发现表明针灸可以作为一种有效且耐受性好的辅助治疗手段，增强传统疗法的效果，并为那些对标准治

疗反应不足的患者带来希望。 
这篇综述旨在通过神经内分泌调节，详细检查针灸在调节精神障碍中的作用。我们将探索针灸与神

经内分泌系统之间的内在联系，以揭示针灸调节内分泌系统的潜在机制，并为针灸治疗提供科学依据。

通过阐明针灸发挥效果的途径，我们希望有助于更深入地理解其作为心理健康护理中补充疗法的潜力，

并为这一领域的未来研究和临床实践提供信息。 

2. 神经内分泌系统与心理健康 

神经内分泌系统以下丘脑–垂体腺为中心，它将神经冲动转换为激素的释放，并精确调节身体的生

长、发育、繁殖以及其他生命活动[16]。同时，由于神经内分泌系统紊乱导致的神经传递或激素分泌障碍

与一系列精神障碍密切相关[17]。密切相关部分包括 HPA 轴、下丘脑–垂体–甲状腺轴(HPT 轴)、下丘

脑–垂体–性腺轴(HPG 轴)、微生物群–肠–脑轴、心脏–脑轴等。 

2.1. 下丘脑–垂体–肾上腺(HPA)轴 

神经内分泌系统在调节情绪、压力和整体心理健康方面发挥着核心作用，它作为神经系统和内分泌

系统之间的一个关键接口。这个复杂的网络涉及多个大脑区域、内分泌腺和激素，它们协同工作以维持

稳态并响应内外刺激[18]。在其组成部分中，HPA 轴对于心理健康尤为重要，因为它管理着身体的压力

反应[19]。HPA 轴由下丘脑、垂体腺和肾上腺组成。当感知到压力源时，下丘脑会释放促肾上腺皮质激

素释放激素(CRH)，这会刺激垂体腺分泌促肾上腺皮质激素(ACTH)。ACTH 进而触发肾上腺产生皮质酮

和皮质醇[19]。皮质醇通过动员葡萄糖、抑制非必要功能和调节免疫反应来增强身体应对压力的能力[20]。
皮质醇水平升高随后通过负反馈机制抑制 CRH 和 ACTH 的分泌，使 HPA 轴在压力后恢复到基线状态

[21]。然而，HPA 轴的慢性激活可能导致失调，从而促进抑郁症和焦虑症等精神障碍的发展。Daskalakis
等人的一项研究发现，创伤后应激障碍(PTSD)患者存在 HPA 轴失调和循环皮质醇水平低下的情况[22]。
同样，在 Reeves 等人进行的一项研究中，广泛性焦虑障碍患者中发现交感神经系统与 HPA 轴之间的不对

称性[23]。此外，Misiak 等人建议，在严重精神障碍患者中，肠道微生物可以通过几种介质激活 HPA 轴[24]。 
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2.2. 下丘脑–垂体–甲状腺轴(HPT 轴) 

除了下丘脑–垂体–肾上腺轴(HPA 轴)外，HPT 轴也与心理健康有关。HPT 轴的功能是合成和释放

甲状腺激素，这些激素对神经发育、生长和产热至关重要[25]。与促肾上腺皮质激素释放激素类似，由下

丘脑合成的促甲状腺激素释放激素(TRH)到达垂体腺，并促进促甲状腺激素(TSH)的合成和释放。TSH 进

入血液循环，促进甲状腺合成三碘甲状腺原氨酸(T3)和甲状腺素(T4) [25]。大量临床研究表明，甲状腺功

能与精神障碍有关，包括抑郁症、早发性精神分裂症、双相情感障碍等[26] [27]。这可能是由于 HPT 轴

功能障碍导致 TSH、游离 T3 和游离 T4 异常分泌引起的。 

2.3. 下丘脑–垂体–性腺轴(HPG 轴) 

HPG 轴是神经内分泌系统中另一个重要的组成部分，它也部分地与精神障碍有关。与 HPA 和 HPT
轴类似，HPG 轴起始于下丘脑，由弓状核和视前区释放促性腺激素释放激素(GnRH)，以周期性或脉冲式

的方式进行[28]。GnRH 通过垂体门脉系统到达前垂体腺，在那里它刺激卵泡刺激素(FSH)和黄体生成素

(LH)的合成和分泌。FSH 和 LH 通过血液作用于性腺，调节雌激素、黄体生成素和睾酮的产生，这些激

素在个体的生殖健康、生长发育以及性别身份的维持中起着重要作用[28]。特别是雌激素的分泌和信号传

导，已被发现与精神障碍，如精神分裂症、双相情感障碍和创伤后应激障碍，有很强的关联[29]。在精神

分裂症患者中发现了 HPG 轴的异常，表现为女性患者雌二醇、孕酮、FSH 和 LH 浓度降低，或男性患者

睾酮降低[30]。 

2.4. 神经内分泌调节轴相互作用 

HPA 轴、HPT 轴和 HPG 轴之间的相互作用进一步强调了它们的复杂性[31] [32]。例如，甲状腺激素

通过作用于下丘脑和 Kisspeptin 间接影响 GnRH 的分泌，这些通过其受体(GPR54)激活 GnRH 神经元，是

调节 GnRH 分泌的一个重要信号[33] [34]。此外，HPA 轴末端合成的糖皮质激素，如皮质醇，会抑制 GnRH
和 TSH 的分泌[35]。在应对压力时，通常优先激活 HPA 轴，而 HPG 轴和 HPT 轴则受到抑制，以便集中

能量应对威胁[19]。在病理条件下，例如在抑郁症患者中，已显示男性和女性 HPA 轴活动增加伴随着 HPG
轴的减少[32]。此外，三个轴在生物体受到昼夜节律系统变化刺激时相互协调[36]。 

2.5. 神经内分泌系统的其他调节轴 

新兴研究已经确定了其他影响心理健康的途径，例如微生物群–肠–脑轴[37]。肠道微生物产生的短

链脂肪酸、神经递质和代谢产物可以通过迷走神经系统和肠神经系统直接或间接影响大脑功能和行为[37]。
有证据表明，肠道微生物的行为与一系列精神障碍，如阿尔茨海默病、痴呆、焦虑、自闭症和抑郁症，有

关联[38] [39]。此外，心血管系统与中枢神经系统之间的双向调节关系被定义为心–脑轴。研究发现，心

–脑功能障碍不仅会导致身体疾病，而且显著影响心理健康[40]。研究发现，心力衰竭患者更有可能出现

继发性认知下降、痴呆、抑郁和其他精神障碍[41]。还表明心–脑轴将心血管疾病与阿尔茨海默病联系起

来[42]。 

2.6. 神经递质 

神经递质是化学物质，它们在神经元之间传递信号，并在神经内分泌系统中充当桥梁，将信号从中

央神经系统传递到调节激素分泌和体内稳态的内分泌腺。血清素(5-羟色胺，5-HT)，常被称为“感觉良好”

的神经递质，参与情绪调节、睡眠、食欲和认知[43]。5-HT 水平的失衡与抑郁症和焦虑症等状况密切相

关。许多抗抑郁药就是针对这一点，例如选择性 5-HT 再摄取抑制剂，它们增加与主要受体结合的 5-HT
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量[44]。其失衡与抑郁症和焦虑症有很强的关联，选择性血清素再摄取抑制剂(SSRIs)通过增强 5-HT 的可

用性来发挥作用[45]。血清素还通过促进 CRH 的释放来调节 HPA 轴。多巴胺(DA)是另一种关键的神经

递质，对动机、奖赏和愉悦至关重要。多巴胺途径的失调可导致情绪障碍，如抑郁症和双相情感障碍，

以及像精神分裂症这样的状况，在这些状况中，研究发现皮质下和纹状体中 DA 异常增加[46]-[48]。γ-氨
基丁酸(GABA)是大脑中的主要抑制性神经递质，负责降低神经元的兴奋性并促进放松。GABA 功能障碍

与焦虑障碍和其他与压力相关的状况有关[49]。谷氨酸也是一种重要的兴奋性氨基酸，它与下丘脑神经元

上的离子型谷氨酸受体结合并促进 CRH 的分泌。在压力下，谷氨酸能神经活动增强，导致 HPA 轴的过

度激活和高水平的皮质醇分泌，这与慢性压力和抑郁症的病理机制密切相关[50] [51]。应激激素，特别是

皮质醇，对身体应对压力至关重要。虽然皮质醇对于管理急性压力至关重要，但长期暴露于高水平的皮

质醇会对大脑和身体产生不利影响，包括海马体萎缩、认知功能受损和精神障碍风险增加[52] [53]。此外，

昼夜节律失调或皮质醇调节失常常常导致睡眠障碍[54]。 
总结来说，神经内分泌轴、神经递质和外部因素之间的复杂相互作用突显了神经内分泌系统在维持

心理健康方面的重要作用。这种复杂性强调了其作为治疗精神障碍潜在靶点的潜力。 

3. 针灸对神经内分泌系统的调节 

针灸治疗在中国、日本、韩国以及其他亚洲国家广泛使用，并已被纳入传统医疗体系作为治疗工具。

相比之下，在西方人群中，针灸治疗主要在指南中被认可为推荐治疗的补充和替代疗法[55]。一些临床证

据，如随机对照试验，表明针灸在治疗精神障碍方面显示出良好的疗效和安全性，这些精神障碍包括重

度抑郁症、广泛性焦虑障碍、创伤后应激障碍(PTSD)和失眠[12]-[15]。然而，这些试验的样本量有限和证

据水平低，需要进一步的严谨研究来验证针灸对精神健康障碍的治疗潜力。 
针灸对精神障碍的治疗效果可能归因于其调节神经内分泌系统的能力，特别是 HPA 轴。有趣的是，

不同穴位的针灸对 HPA 轴具有双向调节作用。一项研究表明，针灸有助于调节 HPA 轴，电针刺激内关

(PC6)穴位可以降低大鼠的 CRH 和皮质醇水平，并减轻应激反应[56]。郑等人的研究发现，电针刺激足三

里(ST36)和三阴交(SP6)可以降低大鼠的 CRH、ACTH 和 CORT 水平，并减轻焦虑样行为[57]。这种效应

可能是通过电针负向调节 Nesfatin-1/ERK/CREB 通路实现的。相比之下，闵等人发现，艾灸肾俞(BL23)和
关元(CV4)可以改善杏仁核和 HPA 轴的功能，增加血清中 CRH、ACTH 和 CORT 的水平，并增加杏仁核

和下丘脑中 CRH mRNA 的表达[58]。此外，张等人发现，电针和 43.5℃类似艾灸的刺激显著增加了大鼠

ST36 和 LI4 处的血浆 CRH 和 CORT 水平[59]。这些结果表明，不同的针灸方法和穴位具有很高的潜力，

可以改善由 HPA 轴过度活跃引起的抑郁和焦虑，以及由 HPA 轴抑制引起的慢性疲劳综合症和创伤后应

激障碍。针灸也被发现对 HPG 轴具有调节作用。张等人发现，重复低频电针刺激大鼠时，可以下调 GnRH
的表达，这可能是通过调节神经肽 Y 实现的[60]。同样，傅等人发现，与卵巢刺激模型中的大鼠相比，针

灸显著降低了血清雌二醇和 FSH 的表达，并增加了垂体雌激素受体的表达，恢复了 HPG 轴的正常功能

[61]。赵等人还发现，重复电针刺激通过刺激 HPA 轴，增加了去卵巢大鼠循环中的雌激素水平[62]。这些

研究表明，针灸在调节 HPG 轴方面具有重要作用，以及与 HPA 轴的相互作用。针灸通过调节 HPG 轴，

对围绝经期和绝经期精神障碍，如焦虑和睡眠障碍的治疗具有潜在价值，值得进一步研究。此外，研究

还发现，针灸通过微生物群–肠–脑轴改善失眠、认知障碍、疲劳和其他精神障碍[63]-[65]。然而，研究

的质量和证据水平较低，这一领域需要进一步的研究。 
针灸也影响着多种神经递质的水平，这些神经递质对于情绪调节至关重要。研究表明，针灸可以增

加 5-HT 和 DA 的分泌。陈等人的一项研究发现，患有自闭症的大鼠海马区 TPH1 (5-HT 合成限速酶)的表

达上调，并且在这些大鼠接受针灸治疗后，行为异常得到了改善[66]。另一项研究表明，针灸可以刺激针
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灸点下肥大细胞释放 5-HT，产生局部镇痛效果[67]。与 HPA 轴类似，针灸以双向方式调节 5-HT 系统。

Park 等人发现，在 Ll11 穴位进行针灸显著改善了小鼠的血清素性瘙痒，这归因于 5-HT2 和 5-HT7 受体

的阻断[68]。同样，针灸增加的多巴胺分泌有助于改善情绪、动机和认知功能，为帕金森病、抑郁症和认

知障碍等状况提供了潜在益处[69] [70]。但林等人发现，在百会(GV20)和印堂(GV29)进行针灸有效降低

了纹状体、黑质致密部和前额叶皮层中的 DA 浓度，下调了多巴胺受体 D1R 和 D2R 的表达，并减轻了

小鼠的刻板行为[71]。此外，针灸调节大脑中主要抑制性神经递质 GABA 的活动[72]。通过增强 GABA
的活动，针灸有助于降低神经元兴奋性，促进放松并减少焦虑[73]。这种对 GABA 活动的调节对于焦虑

症患者特别有益，因为它有助于恢复兴奋性和抑制性神经传递之间的平衡，从而改善情绪调节。此外，

针灸对 GABA 受体具有调节作用，因此具有抗焦虑效果[74]。进一步地，研究发现电针在减少 PTSD 小

鼠海马区谷氨酸水平方面是有效的，表明其潜在的治疗作用[75]。不仅如此，针灸调节 GABA 与谷氨酸

的比例，从而缓解抑郁症、原发性失眠和其他疾病[76] [77]。 

4. 展望 

总结来说，针灸通过调节神经内分泌机制，为治疗精神障碍提供了一个有前景的方法。通过影响 HPA
轴，针灸有助于降低皮质醇水平和减少应激反应，从而解决焦虑、抑郁、失眠和 PTSD 等状况中涉及的

核心途径。此外，针灸能够增加 5-HT 和 DA 等神经递质的分泌，调节 GABA 和谷氨酸的活动，提供了

一个多方面的治疗效果，可以改善情绪、缓解焦虑、促进睡眠和减轻疼痛。然而，针灸在 HPG 和 HPT 轴

上的研究较少，仍需进一步研究以确定它是否可以通过其他神经内分泌途径改善精神障碍。 
现有的研究虽然仍在发展中，但强调了针灸作为精神障碍综合管理中宝贵辅助治疗的潜力。针灸具

有整体性，它同时关注心理健康中的生物和心理维度，与日益增长的综合医疗保健趋势非常契合。随着

人们对神经内分泌途径的理解不断深入，针灸在调节这些系统中的作用为将其纳入心理健康全面治疗策

略提供了有力的依据。 
推动更高水平的科学研究对于加强针灸治疗效果的证据基础以及深化对其作用机制的认识具有至关

重要的意义。采用标准化的协议以及开展更大规模样本的严谨临床试验，将有助于确认针灸在精神健康

治疗领域中的关键作用。此外，实现针灸与主流临床实践的融合，将依赖于持续的教育投入以及东西方

医学范式的相互协作。 
通过将针灸纳入心理健康综合护理策略中，我们能够为患者提供更广泛的治疗选项，提升治疗的总

体效果，并优化那些与精神障碍抗争患者的治疗成果。随着研究的深入和临床实践的扩展，针灸展现出

成为心理健康整体治疗中关键组成部分的潜力，为不同患者群体提供缓解症状并促进健康的可能。 

参考文献 
[1] Zhu, J., Li, J., Yang, L. and Liu, S. (2021) Acupuncture, from the Ancient to the Current. The Anatomical Record, 304, 

2365-2371. https://doi.org/10.1002/ar.24625 
[2] Sowa-Kućma, M. and Stachowicz, K. (2023) Molecular Research on Mental Disorders. International Journal of Molec-

ular Sciences, 24, Article 7104. https://doi.org/10.3390/ijms24087104 
[3] Yu, J., Zeng, B. and Hsieh, C. (2013) Acupuncture Stimulation and Neuroendocrine Regulation. International Review of 

Neurobiology, 111, 125-140. https://doi.org/10.1016/b978-0-12-411545-3.00006-7 
[4] Kaptchuk, T.J. (2002) Acupuncture: Theory, Efficacy, and Practice. Annals of Internal Medicine, 136, 374-383.  

https://doi.org/10.7326/0003-4819-136-5-200203050-00010 
[5] Zhang, Y., Chen, Q., Wang, Q., Ding, S., Li, S., Chen, S., et al. (2020) Role of Parameter Setting in Electroacupuncture: 

Current Scenario and Future Prospects. Chinese Journal of Integrative Medicine, 28, 953-960.  
https://doi.org/10.1007/s11655-020-3269-2 

[6] Soliman, N. and Frank, B.L. (1999) Auricular Acupuncture and Auricular Medicine. Physical Medicine and Rehabilitation 

https://doi.org/10.12677/tcm.2025.144242
https://doi.org/10.1002/ar.24625
https://doi.org/10.3390/ijms24087104
https://doi.org/10.1016/b978-0-12-411545-3.00006-7
https://doi.org/10.7326/0003-4819-136-5-200203050-00010
https://doi.org/10.1007/s11655-020-3269-2


朴恩燃 等 
 

 

DOI: 10.12677/tcm.2025.144242 1620 中医学 
 

Clinics of North America, 10, 547-554. 
[7] Smith, C., Reddy, B., Wolf, C., Schnyer, R., St John, K., Conboy, L., et al. (2024) The State of 21st Century Acupuncture 

in the United States. Journal of Pain Research, 17, 3329-3354. https://doi.org/10.2147/jpr.s469491 
[8] Zheng, J., Zhu, J., Wang, Y. and Tian, Z. (2024) Effects of Acupuncture on Hypothalamic-Pituitary-Adrenal Axis: Cur-

rent Status and Future Perspectives. Journal of Integrative Medicine, 22, 445-458.  
https://doi.org/10.1016/j.joim.2024.06.004 

[9] Chen, T., Zhang, W.W., Chu, Y. and Wang, Y. (2020) Acupuncture for Pain Management: Molecular Mechanisms of 
Action. The American Journal of Chinese Medicine, 48, 793-811. https://doi.org/10.1142/s0192415x20500408 

[10] Yang, N., Lin, L., Li, Y., Li, H., Cao, Y., Tan, C., et al. (2022) Potential Mechanisms and Clinical Effectiveness of 
Acupuncture in Depression. Current Neuropharmacology, 20, 738-750.  
https://doi.org/10.2174/1570159x19666210609162809 

[11] Amorim, D., Amado, J., Brito, I., Fiuza, S.M., Amorim, N., Costeira, C., et al. (2018) Acupuncture and Electroacupunc-
ture for Anxiety Disorders: A Systematic Review of the Clinical Research. Complementary Therapies in Clinical Prac-
tice, 31, 31-37. https://doi.org/10.1016/j.ctcp.2018.01.008 

[12] Liao, H., Satyanarayanan, S.K., Lin, Y. and Su, K. (2023) Clinical Efficacy and Immune Effects of Acupuncture in Patients 
with Comorbid Chronic Pain and Major Depression Disorder: A Double-Blinded, Randomized Controlled Crossover Study. 
Brain, Behavior, and Immunity, 110, 339-347. https://doi.org/10.1016/j.bbi.2023.03.016 

[13] Yang, X., Yang, N., Huang, F., Ren, S. and Li, Z. (2021) Effectiveness of Acupuncture on Anxiety Disorder: A System-
atic Review and Meta-Analysis of Randomised Controlled Trials. Annals of General Psychiatry, 20, Article No. 9.  
https://doi.org/10.1186/s12991-021-00327-5 

[14] Hollifield, M., Hsiao, A., Smith, T., Calloway, T., Jovanovic, T., Smith, B., et al. (2024) Acupuncture for Combat-
Related Posttraumatic Stress Disorder: A Randomized Clinical Trial. JAMA Psychiatry, 81, 545-554.  
https://doi.org/10.1001/jamapsychiatry.2023.5651 

[15] Yin, X., Gou, M., Xu, J., Dong, B., Yin, P., Masquelin, F., et al. (2017) Efficacy and Safety of Acupuncture Treatment 
on Primary Insomnia: A Randomized Controlled Trial. Sleep Medicine, 37, 193-200.  
https://doi.org/10.1016/j.sleep.2017.02.012 

[16] Zacharjasz, J., Sztachera, M., Smuszkiewicz, M. and Piwecka, M. (2024) Micromanaging the Neuroendocrine System—
A Review on MIR‐7 and the Other Physiologically Relevant miRNAs in the Hypothalamic-Pituitary Axis. FEBS Letters, 
598, 1557-1575. https://doi.org/10.1002/1873-3468.14948 

[17] Altemus, M. (2019) Neuroendocrine Networks and Functionality. Medical Clinics of North America, 103, 601-612.  
https://doi.org/10.1016/j.mcna.2019.03.003 

[18] Toni, R., Malaguti, A., Castorina, S., Roti, E. and Lechan, R.M. (2004) New Paradigms in Neuroendocrinology: Rela-
tionships between Obesity, Systemic Inflammation and the Neuroendocrine System. Journal of Endocrinological Inves-
tigation, 27, 182-186. https://doi.org/10.1007/bf03346266 

[19] Joseph, D. and Whirledge, S. (2017) Stress and the HPA Axis: Balancing Homeostasis and Fertility. International Jour-
nal of Molecular Sciences, 18, Article 2224. https://doi.org/10.3390/ijms18102224 

[20] Knezevic, E., Nenic, K., Milanovic, V. and Knezevic, N.N. (2023) The Role of Cortisol in Chronic Stress, Neurodegen-
erative Diseases, and Psychological Disorders. Cells, 12, Article 2726. https://doi.org/10.3390/cells12232726 

[21] Cheiran Pereira, G., Piton, E., Moreira dos Santos, B., Ramanzini, L.G., Muniz Camargo, L.F., Menezes da Silva, R., et al. 
(2021) Microglia and HPA Axis in Depression: An Overview of Participation and Relationship. The World Journal of 
Biological Psychiatry, 23, 165-182. https://doi.org/10.1080/15622975.2021.1939154 

[22] Daskalakis, N.P., Cohen, H., Nievergelt, C.M., Baker, D.G., Buxbaum, J.D., Russo, S.J., et al. (2016) New Translational 
Perspectives for Blood-Based Biomarkers of PTSD: From Glucocorticoid to Immune Mediators of Stress Susceptibility. 
Experimental Neurology, 284, 133-140. https://doi.org/10.1016/j.expneurol.2016.07.024 

[23] Reeves, J.W., Fisher, A.J., Newman, M.G. and Granger, D.A. (2016) Sympathetic and Hypothalamic‐Pituitary‐Adrenal 
Asymmetry in Generalized Anxiety Disorder. Psychophysiology, 53, 951-957. https://doi.org/10.1111/psyp.12634 

[24] Misiak, B., Łoniewski, I., Marlicz, W., Frydecka, D., Szulc, A., Rudzki, L., et al. (2020) The HPA Axis Dysregulation in 
Severe Mental Illness: Can We Shift the Blame to Gut Microbiota? Progress in Neuro-Psychopharmacology and Biological 
Psychiatry, 102, Article ID: 109951. https://doi.org/10.1016/j.pnpbp.2020.109951 

[25] Ortiga‐Carvalho, T.M., Chiamolera, M.I., Pazos‐Moura, C.C. and Wondisford, F.E. (2016) Hypothalamus‐Pituitary‐Thyroid 
Axis. Comprehensive Physiology, 6, 1387-1428. https://doi.org/10.1002/j.2040-4603.2016.tb00708.x 

[26] Zhou, H., Zhu, H., Wang, J., Gao, X. and Jiang, C. (2024) Association between Hypothyroidism Subtypes and Major 
Depression: A Two-Sample Mendelian Randomization Study. Journal of Affective Disorders, 351, 843-852.  
https://doi.org/10.1016/j.jad.2024.02.006 

https://doi.org/10.12677/tcm.2025.144242
https://doi.org/10.2147/jpr.s469491
https://doi.org/10.1016/j.joim.2024.06.004
https://doi.org/10.1142/s0192415x20500408
https://doi.org/10.2174/1570159x19666210609162809
https://doi.org/10.1016/j.ctcp.2018.01.008
https://doi.org/10.1016/j.bbi.2023.03.016
https://doi.org/10.1186/s12991-021-00327-5
https://doi.org/10.1001/jamapsychiatry.2023.5651
https://doi.org/10.1016/j.sleep.2017.02.012
https://doi.org/10.1002/1873-3468.14948
https://doi.org/10.1016/j.mcna.2019.03.003
https://doi.org/10.1007/bf03346266
https://doi.org/10.3390/ijms18102224
https://doi.org/10.3390/cells12232726
https://doi.org/10.1080/15622975.2021.1939154
https://doi.org/10.1016/j.expneurol.2016.07.024
https://doi.org/10.1111/psyp.12634
https://doi.org/10.1016/j.pnpbp.2020.109951
https://doi.org/10.1002/j.2040-4603.2016.tb00708.x
https://doi.org/10.1016/j.jad.2024.02.006


朴恩燃 等 
 

 

DOI: 10.12677/tcm.2025.144242 1621 中医学 
 

[27] Chen, G., Lv, H., Zhang, X., Gao, Y., Liu, X., Gu, C., et al. (2022) Assessment of the Relationships between Genetic Deter-
minants of Thyroid Functions and Bipolar Disorder: A Mendelian Randomization Study. Journal of Affective Disorders, 298, 
373-380. https://doi.org/10.1016/j.jad.2021.10.101 

[28] Kaprara, A. and Huhtaniemi, I.T. (2018) The Hypothalamus-Pituitary-Gonad Axis: Tales of Mice and Men. Metabolism, 
86, 3-17. https://doi.org/10.1016/j.metabol.2017.11.018 

[29] Hwang, W.J., Lee, T.Y., Kim, N.S. and Kwon, J.S. (2020) The Role of Estrogen Receptors and Their Signaling across 
Psychiatric Disorders. International Journal of Molecular Sciences, 22, Article 373.  
https://doi.org/10.3390/ijms22010373 

[30] Riecher-Rössler, A. (2017) Oestrogens, Prolactin, Hypothalamic-Pituitary-Gonadal Axis, and Schizophrenic Psychoses. 
The Lancet Psychiatry, 4, 63-72. https://doi.org/10.1016/s2215-0366(16)30379-0 

[31] Oyola, M.G. and Handa, R.J. (2017) Hypothalamic-Pituitary-Adrenal and Hypothalamic-Pituitary-Gonadal Axes: Sex 
Differences in Regulation of Stress Responsivity. Stress, 20, 476-494. https://doi.org/10.1080/10253890.2017.1369523 

[32] Swaab, D.F., Bao, A. and Lucassen, P.J. (2005) The Stress System in the Human Brain in Depression and Neurodegeneration. 
Ageing Research Reviews, 4, 141-194. https://doi.org/10.1016/j.arr.2005.03.003 

[33] Dardente, H. and Simonneaux, V. (2022) GnRH and the Photoperiodic Control of Seasonal Reproduction: Delegating 
the Task to Kisspeptin and RFRP‐3. Journal of Neuroendocrinology, 34, e13124. https://doi.org/10.1111/jne.13124 

[34] Xie, Q., Kang, Y., Zhang, C., Xie, Y., Wang, C., Liu, J., et al. (2022) The Role of Kisspeptin in the Control of the Hypotha-
lamic-Pituitary-Gonadal Axis and Reproduction. Frontiers in Endocrinology, 13, Article 925206.  
https://doi.org/10.3389/fendo.2022.925206 

[35] Tsigos, C. and Chrousos, G.P. (2002) Hypothalamic-Pituitary-Adrenal Axis, Neuroendocrine Factors and Stress. Journal 
of Psychosomatic Research, 53, 865-871. https://doi.org/10.1016/s0022-3999(02)00429-4 

[36] Neumann, A., Schmidt, C.X., Brockmann, R.M. and Oster, H. (2019) Circadian Regulation of Endocrine Systems. Au-
tonomic Neuroscience, 216, 1-8. https://doi.org/10.1016/j.autneu.2018.10.001 

[37] Góralczyk-Bińkowska, A., Szmajda-Krygier, D. and Kozłowska, E. (2022) The Microbiota-Gut-Brain Axis in Psychiat-
ric Disorders. International Journal of Molecular Sciences, 23, Article 11245. https://doi.org/10.3390/ijms231911245 

[38] Generoso, J.S., Giridharan, V.V., Lee, J., Macedo, D. and Barichello, T. (2021) The Role of the Microbiota-Gut-Brain 
Axis in Neuropsychiatric Disorders. Brazilian Journal of Psychiatry, 43, 293-305.  
https://doi.org/10.1590/1516-4446-2020-0987 

[39] Socała, K., Doboszewska, U., Szopa, A., Serefko, A., Włodarczyk, M., Zielińska, A., et al. (2021) The Role of Microbiota-
Gut-Brain Axis in Neuropsychiatric and Neurological Disorders. Pharmacological Research, 172, Article ID: 105840.  
https://doi.org/10.1016/j.phrs.2021.105840 

[40] Hu, J., Abdullah, A., Nanna, M.G. and Soufer, R. (2023) The Brain-Heart Axis: Neuroinflammatory Interactions in Cardi-
ovascular Disease. Current Cardiology Reports, 25, 1745-1758. https://doi.org/10.1007/s11886-023-01990-8 

[41] Doehner, W., Čelutkienė, J., Yilmaz, M.B. and Coats, A.J.S. (2023) Heart Failure and the Heart-Brain Axis. QJM: An 
International Journal of Medicine, 116, 897-902. https://doi.org/10.1093/qjmed/hcad179 

[42] Saeed, A., Lopez, O., Cohen, A. and Reis, S.E. (2023) Cardiovascular Disease and Alzheimer’s Disease: The Heart-
Brain Axis. Journal of the American Heart Association, 12, e030780. https://doi.org/10.1161/jaha.123.030780 

[43] Pourhamzeh, M., Moravej, F.G., Arabi, M., Shahriari, E., Mehrabi, S., Ward, R., et al. (2021) The Roles of Serotonin in 
Neuropsychiatric Disorders. Cellular and Molecular Neurobiology, 42, 1671-1692.  
https://doi.org/10.1007/s10571-021-01064-9 

[44] Di Giovanni, G. and De Deurwaerdère, P. (2020) Serotonin Research: Crossing Scales and Boundaries. Neuropharma-
cology, 181, Article ID: 108340. https://doi.org/10.1016/j.neuropharm.2020.108340 

[45] Sreeja, V., Jose, A., Patel, S., Menon, B., Athira, K.V. and Chakravarty, S. (2024) Pharmacogenetics of Selective Serotonin 
Reuptake Inhibitors (SSRI): A Serotonin Reuptake Transporter (SERT)-Based Approach. Neurochemistry International, 173, 
Article ID: 105672. https://doi.org/10.1016/j.neuint.2023.105672 

[46] Marder, S.R. and Cannon, T.D. (2019) Schizophrenia. New England Journal of Medicine, 381, 1753-1761.  
https://doi.org/10.1056/nejmra1808803 

[47] Kesby, J., Eyles, D., McGrath, J. and Scott, J. (2018) Dopamine, Psychosis and Schizophrenia: The Widening Gap be-
tween Basic and Clinical Neuroscience. Translational Psychiatry, 8, Article No. 30.  
https://doi.org/10.1038/s41398-017-0071-9 

[48] Weinstein, J.J., Chohan, M.O., Slifstein, M., Kegeles, L.S., Moore, H. and Abi-Dargham, A. (2017) Pathway-Specific 
Dopamine Abnormalities in Schizophrenia. Biological Psychiatry, 81, 31-42.  
https://doi.org/10.1016/j.biopsych.2016.03.2104 

[49] Kalueff, A.V. and Nutt, D.J. (2007) Role of GABA in Anxiety and Depression. Depression and Anxiety, 24, 495-517.  

https://doi.org/10.12677/tcm.2025.144242
https://doi.org/10.1016/j.jad.2021.10.101
https://doi.org/10.1016/j.metabol.2017.11.018
https://doi.org/10.3390/ijms22010373
https://doi.org/10.1016/s2215-0366(16)30379-0
https://doi.org/10.1080/10253890.2017.1369523
https://doi.org/10.1016/j.arr.2005.03.003
https://doi.org/10.1111/jne.13124
https://doi.org/10.3389/fendo.2022.925206
https://doi.org/10.1016/s0022-3999(02)00429-4
https://doi.org/10.1016/j.autneu.2018.10.001
https://doi.org/10.3390/ijms231911245
https://doi.org/10.1590/1516-4446-2020-0987
https://doi.org/10.1016/j.phrs.2021.105840
https://doi.org/10.1007/s11886-023-01990-8
https://doi.org/10.1093/qjmed/hcad179
https://doi.org/10.1161/jaha.123.030780
https://doi.org/10.1007/s10571-021-01064-9
https://doi.org/10.1016/j.neuropharm.2020.108340
https://doi.org/10.1016/j.neuint.2023.105672
https://doi.org/10.1056/nejmra1808803
https://doi.org/10.1038/s41398-017-0071-9
https://doi.org/10.1016/j.biopsych.2016.03.2104


朴恩燃 等 
 

 

DOI: 10.12677/tcm.2025.144242 1622 中医学 
 

https://doi.org/10.1002/da.20262 
[50] Duman, R.S., Sanacora, G. and Krystal, J.H. (2019) Altered Connectivity in Depression: GABA and Glutamate Neuro-

transmitter Deficits and Reversal by Novel Treatments. Neuron, 102, 75-90.  
https://doi.org/10.1016/j.neuron.2019.03.013 

[51] Hassamal, S. (2023) Chronic Stress, Neuroinflammation, and Depression: An Overview of Pathophysiological Mechanisms 
and Emerging Anti-Inflammatories. Frontiers in Psychiatry, 14, Article 1130989.  
https://doi.org/10.3389/fpsyt.2023.1130989 

[52] Patel, V.K., Vaishnaw, A., Shirbhate, E., Kore, R., Singh, V., Veerasamy, R., et al. (2024) Cortisol as a Target for Treating 
Mental Disorders: A Promising Avenue for Therapy. Mini-Reviews in Medicinal Chemistry, 24, 588-600.  
https://doi.org/10.2174/0113895575262104230928042150 

[53] Lebedeva, A., Sundström, A., Lindgren, L., Stomby, A., Aarsland, D., Westman, E., et al. (2018) Longitudinal Relationships 
among Depressive Symptoms, Cortisol, and Brain Atrophy in the Neocortex and the Hippocampus. Acta Psychiatrica 
Scandinavica, 137, 491-502. https://doi.org/10.1111/acps.12860 

[54] Elder, G.J., Wetherell, M.A., Barclay, N.L. and Ellis, J.G. (2014) The Cortisol Awakening Response—Applications and 
Implications for Sleep Medicine. Sleep Medicine Reviews, 18, 215-224. https://doi.org/10.1016/j.smrv.2013.05.001 

[55] Ravindran, A.V., Balneaves, L.G., Faulkner, G., Ortiz, A., McIntosh, D., Morehouse, R.L., et al. (2016) Canadian Net-
work for Mood and Anxiety Treatments (CANMAT) 2016 Clinical Guidelines for the Management of Adults with Major 
Depressive Disorder. The Canadian Journal of Psychiatry, 61, 576-587.  
https://doi.org/10.1177/0706743716660290 

[56] Ye, Z., Zhu, L., Li, X., Gao, H., Wang, J., Wu, S., et al. (2023) PC6 Electroacupuncture Reduces Stress-Induced Auto-
nomic and Neuroendocrine Responses in Rats. Heliyon, 9, e15291. https://doi.org/10.1016/j.heliyon.2023.e15291 

[57] Zheng, J., Wang, Y., Zhang, C., Zhang, A., Zhou, Y., Xu, Y., et al. (2024) Electroacupuncture Negatively Regulates the 
Nesfat-in-1/ERK/CREB Pathway to Alleviate HPA Axis Hyperactivity and Anxiety-Like Behaviors Caused by Surgical 
Trauma. Chinese Medicine, 19, Article No. 108. https://doi.org/10.1186/s13020-024-00974-2 

[58] Min, Y.J., Yao, H.H., Wang, Z.Q., et al. (2023) Efficacy of Suspended Moxibustion Stimulating Shenshu (BL23) and 
Guanyuan (CV4) on the Amygdala-HPA Axis in Rats with Kidney-Deficiency Symptom Pattern Induced by Hydrocor-
tisone. Journal of Traditional Chinese Medicine, 43, 113-123. 

[59] Zhang, X., He, W., Wan, H., Su, Y., Yu, Q., Wang, Y., et al. (2021) Electroacupuncture and Moxibustion-Like Stimu-
lation Activate the Cutaneous and Systemic Hypothalamic-Pituitary-Adrenal Axes in the Rat. Acupuncture in Medicine, 
40, 232-240. https://doi.org/10.1177/09645284211055745 

[60] Zhang, Z.H., Zhu, J.Z., Ding, G.P., Wang, X.S., Zhong, Y.M., Wang, Y.P., et al. (2012) Role of Neuropeptide Y in 
Regulating Hypothalamus-Pituitary-Gonad Axis in the Rats Treated with Electro-Acupuncture. Neuropeptides, 46, 133-
139. https://doi.org/10.1016/j.npep.2012.03.002 

[61] Fu, H., Sun, J., Tan, Y., Zhou, H., Xu, W., Zhou, J., et al. (2018) Effects of Acupuncture on the Levels of Serum Estradiol 
and Pituitary Estrogen Receptor Beta in a Rat Model of Induced Super Ovulation. Life Sciences, 197, 109-113.  
https://doi.org/10.1016/j.lfs.2018.02.005 

[62] Zhao, H., Tian, Z., Cheng, L. and Chen, B. (2004) Electroacupuncture Enhances Extragonadal Aromatization in Ovari-
ectomized Rats. Reproductive Biology and Endocrinology, 2, Article No. 18. https://doi.org/10.1186/1477-7827-2-18 

[63] Lv, Z., Liu, R., Su, K., Gu, Y., Fang, L., Fan, Y., et al. (2022) Acupuncture Ameliorates Breast Cancer-Related Fatigue 
by Regulating the Gut Microbiota-Gut-Brain Axis. Frontiers in Endocrinology, 13, Article 921119.  
https://doi.org/10.3389/fendo.2022.921119 

[64] Shi, J., Zhang, X., Chen, J., Shen, R., Cui, H. and Wu, H. (2024) Acupuncture and Moxibustion Therapy for Cognitive 
Impairment: The Microbiome-Gut-Brain Axis and Its Role. Frontiers in Neuroscience, 17, Article 1275860.  
https://doi.org/10.3389/fnins.2023.1275860 

[65] Guo, J., Guo, J., Rao, X., Zhang, R., Li, Q., Zhang, K., et al. (2024) Exploring the Pathogenesis of Insomnia and Acupuncture 
Intervention Strategies Based on the Microbiota-Gut-Brain Axis. Frontiers in Microbiology, 15, Article 1456848.  
https://doi.org/10.3389/fmicb.2024.1456848 

[66] Chen, S., Huang, L., Liu, G., Kang, J., Qian, Q., Wang, J., et al. (2023) Acupuncture Ameliorated Behavioral Abnor-
malities in the Autism Rat Model via Pathways for Hippocampal Serotonin. Neuropsychiatric Disease and Treatment, 
19, 951-972. https://doi.org/10.2147/ndt.s398321 

[67] Li, B., Li, Y., Xu, J., Huang, M., Wang, L., Zhang, D., et al. (2023) Mast Cell-Associated Serotonin in Acupoint Con-
tributes to Acupuncture Analgesia in Arthritis Rats by Mediating ATP Release. Frontiers in Bioscience-Landmark, 28, 
Article 1. https://doi.org/10.31083/j.fbl2801001 

[68] Park, H., Ahn, S., Lee, H., Hahm, D., Kim, K. and Yeom, M. (2021) Acupuncture Ameliorates Not Only Atopic Dermatitis-
Like Skin Inflammation but Also Acute and Chronic Serotonergic Itch Possibly through Blockade of 5-HT2 and 5-HT7 

https://doi.org/10.12677/tcm.2025.144242
https://doi.org/10.1002/da.20262
https://doi.org/10.1016/j.neuron.2019.03.013
https://doi.org/10.3389/fpsyt.2023.1130989
https://doi.org/10.2174/0113895575262104230928042150
https://doi.org/10.1111/acps.12860
https://doi.org/10.1016/j.smrv.2013.05.001
https://doi.org/10.1177/0706743716660290
https://doi.org/10.1016/j.heliyon.2023.e15291
https://doi.org/10.1186/s13020-024-00974-2
https://doi.org/10.1177/09645284211055745
https://doi.org/10.1016/j.npep.2012.03.002
https://doi.org/10.1016/j.lfs.2018.02.005
https://doi.org/10.1186/1477-7827-2-18
https://doi.org/10.3389/fendo.2022.921119
https://doi.org/10.3389/fnins.2023.1275860
https://doi.org/10.3389/fmicb.2024.1456848
https://doi.org/10.2147/ndt.s398321
https://doi.org/10.31083/j.fbl2801001


朴恩燃 等 
 

 

DOI: 10.12677/tcm.2025.144242 1623 中医学 
 

Receptors in Mice. Brain, Behavior, and Immunity, 93, 399-408. https://doi.org/10.1016/j.bbi.2021.01.027 
[69] Deuel, L.M. and Seeberger, L.C. (2020) Complementary Therapies in Parkinson Disease: A Review of Acupuncture, Tai 

Chi, Qi Gong, Yoga, and Cannabis. Neurotherapeutics, 17, 1434-1455. https://doi.org/10.1007/s13311-020-00900-y 
[70] Xiao, L., Yang, J., Wang, X., Ye, Y., Yang, N., Yan, C., et al. (2018) Acupuncture Rescues Cognitive Impairment and 

Upregulates Dopamine-β-Hydroxylase Expression in Chronic Cerebral Hypoperfusion Rats. BioMed Research International, 
2018, Article ID: 5423961. https://doi.org/10.1155/2018/5423961 

[71] Lin, L., Yu, L., Xiang, H., Hu, X., Yuan, X., Zhu, H., et al. (2019) Effects of Acupuncture on Behavioral Stereotypies and 
Brain Dopamine System in Mice as a Model of Tourette Syndrome. Frontiers in Behavioral Neuroscience, 13, Article 239.  
https://doi.org/10.3389/fnbeh.2019.00239 

[72] Qiao, L., Liu, J., Tan, L., Yang, H., Zhai, X. and Yang, Y. (2017) Effect of Electroacupuncture on Thermal Pain Thresh-
old and Expression of Calcitonin-Gene Related Peptide, Substance P and γ-Aminobutyric Acid in the Cervical Dorsal 
Root Ganglion of Rats with Incisional Neck Pain. Acupuncture in Medicine, 35, 276-283.  
https://doi.org/10.1136/acupmed-2016-011177 

[73] Itriyeva, K. (2022) Premenstrual Syndrome and Premenstrual Dysphoric Disorder in Adolescents. Current Problems in 
Pediatric and Adolescent Health Care, 52, Article ID: 101187. https://doi.org/10.1016/j.cppeds.2022.101187 

[74] Li, X., Zhu, Y., Sun, H., Shen, Z., Sun, J., Xiao, S., et al. (2023) Electroacupuncture Inhibits Pain Memory and Related 
Anxiety-Like Behaviors by Blockading the GABAB Receptor Function in the Midcingulate Cortex. Molecular Neuro-
biology, 60, 6613-6626. https://doi.org/10.1007/s12035-023-03467-9 

[75] Cai, M., Park, H.R. and Yang, E.J. (2023) Electroacupuncture Modulates Glutamate Neurotransmission to Alleviate 
PTSD-Like Behaviors in a PTSD Animal Model. Translational Psychiatry, 13, Article No. 357.  
https://doi.org/10.1038/s41398-023-02663-4 

[76] Yang, P., Chen, H., Wang, T., Su, H., Li, J., He, Y., et al. (2023) Electroacupuncture Promotes Synaptic Plasticity in 
Rats with Chronic Inflammatory Pain-Related Depression by Upregulating BDNF/TrkB/CREB Signaling Pathway. Brain 
and Behavior, 13, e3310. https://doi.org/10.1002/brb3.3310 

[77] Chen, H., Zhang, M., Wu, J., She, Y., Yuan, X., Huo, Y., et al. (2022) Effect of Auricular Acupoint Bloodletting Plus 
Auricular Acupressure on Sleep Quality and Neuroendocrine Level in College Students with Primary Insomnia: A Ran-
domized Controlled Trial. Chinese Journal of Integrative Medicine, 28, 1096-1104.  
https://doi.org/10.1007/s11655-022-3581-0 

https://doi.org/10.12677/tcm.2025.144242
https://doi.org/10.1016/j.bbi.2021.01.027
https://doi.org/10.1007/s13311-020-00900-y
https://doi.org/10.1155/2018/5423961
https://doi.org/10.3389/fnbeh.2019.00239
https://doi.org/10.1136/acupmed-2016-011177
https://doi.org/10.1016/j.cppeds.2022.101187
https://doi.org/10.1007/s12035-023-03467-9
https://doi.org/10.1038/s41398-023-02663-4
https://doi.org/10.1002/brb3.3310
https://doi.org/10.1007/s11655-022-3581-0

	基于神经内分泌调节探讨针灸治疗神经障碍的潜在机制
	摘  要
	关键词
	Exploration of the Potential Mechanisms of Acupuncture in Treating Neurological Disorders Based on Neuroendocrine Regulation
	Abstract
	Keywords
	1. 引言
	2. 神经内分泌系统与心理健康
	2.1. 下丘脑–垂体–肾上腺(HPA)轴
	2.2. 下丘脑–垂体–甲状腺轴(HPT轴)
	2.3. 下丘脑–垂体–性腺轴(HPG轴)
	2.4. 神经内分泌调节轴相互作用
	2.5. 神经内分泌系统的其他调节轴
	2.6. 神经递质

	3. 针灸对神经内分泌系统的调节
	4. 展望
	参考文献

