/
i:+l_l Vietnam Journal of Community Medicine, Vol. 67, Special Issue 2, 68-70

PHYSIOLOGICAL MECHANISMS OF THE PAINREFLEXAND NATURAL ANALGESIC
INHIBITION: FROM GATE CONTROL TO DESCENDING MODULATION
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ABSTRACT

Objective: To synthesize core physiological mechanisms underlying nociceptive reflexes and the
body’s natural pain-inhibitory systems, and to appraise non-pharmacologic strategies that harness
endogenous analgesia.

Method: We narratively reviewed landmark primary studies and authoritative reviews on pain
physiology and modulation covering gate control, spinal-brainstem descending systems, diffuse
noxious inhibitory controls/conditioned pain modulation, placebo/opioid-dependentmechanisms,
mindfulness-related analgesia, exercise-induced hypoalgesia, and transcutaneous electrical
nerve stimulation. Selection prioritized highly cited, peer-reviewed works with mechanistic clarity
and human relevance.

Results: Pain reflexes arise from activation of peripheral nociceptors with segmental spinal
integration and rapid protective motor outputs; perception is shaped by ascending-descending
interactions. Endogenous inhibition involves segmental gating in the dorsal horn, and supraspinal
controlvia periaqueductal gray-rostral ventromedial medulla and locus coeruleus that project to the
dorsal horn through opioidergic, serotonergic, and noradrenergic pathways. DNIC/conditioned pain
modulation indexes the integrity of these systems. Psychobiological factors including expectation
(placebo), attention/mindfulness, and acute exercise recruit overlapping modulatory circuits.
Noninvasive somatosensory input (e.g., TENS) engages large-fiber gating and descending inhibition.

Conclusion: Natural analgesic inhibition is multi-layered segmental, brainstem, and cortical and
can be amplified with behavioral and sensory interventions. Understanding these mechanisms
supportsrational, low-risk, multimodalapproachesto painmanagementand provides physiological
endpoints (e.g., conditioned pain modulation) for phenotyping and treatment tailoring.

Keywords: Pain reflex, gate control, descending modulation, conditioned pain modulation,
placebo, exercise-induced hypoalgesia.
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CO’ CHE SINH LY HOC CUA PHAN XA PAU VA CAC PHU'O'NG PHAP U'C CHE PAU
TU NHIEN: TU’ LY THUYET CU’A KIEM SOAT DEN DIEU HOA Pl XUONG

P. T. Tai et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 2, 68-70

Nguyén Thanh L4&m", Phan Thanh Tai%, Nguyén Kim Vuong?

"Trudng Pai hoc V6 Truding Todn - Qudc 16 1A, x4 Thanh Xuén, thanh ph6 Can Tho, Viét Nam
2Bénh vién Pai hoc Vb Truding Todn - Qudc 16 1A, x4 Thanh Xuén, thanh phé Can Tho, Viét Nam

Ngay nhan bai: 05/11/2025
Ngay chinh stra: 22/11/2025; Ngay duyét dang: 22/01/2026

TOM TAT
Muc tiéu: T6ng hgp céc cao ché sinh ly chll dao clia phan xa dau va cac hé théng trc ché& dau néi

sinh clia cd thé, dong thoi danh gia cac bién phap khong dung thudc cé kha nang huy dong gidm
dau néi sinh.

Phuong phap: T6ng quan tudng thuat nhirng nghién cu kinh dién va bai téng quan c6 dnh hudng
&n vé sinh ly hoc dau va diéu hoa dau bao gdm ly thuyét clra kiém soét, cadc hé thdng di xuéng tay
- than néo, trc ché lan toa bdi kich thich dau (DNIC)/digu hoa dau cé diéu kién (CPM), cd ché giam
dau do gia dugc/diéu bién opioid, giam dau lién quan chanh niém, giam dau do van dong va kich
thich dién qua da. Lua chon uu tién céc cdng trinh dugc binh duyét, trich dan cao, c6 gié tri ca ché
va lién quan trén ngudi.

K&t qua: Phan xa dau khdi phat tir hoat héa thu thé dau ngoai vi, tich hgp & tly séng va tao déap tng
van dong bao vé& nhanh; cdm nhan dau chju chi phéi tuong tac huéng (én - di xudng. Uc ché noi
sinh gdm ctra kiém soat doan tly lung va diéu hoa trén tly qua phic hgp chat xam quanh cong -
nhan hanh bung giira va locus coeruleus, di xuéng sitng sau théng qua dudng dan truyén opioid,
serotonin va noradrenalin. DNIC/CPM phan anh tinh toan ven clia cac hé nay. Yéu t6 tdm - sinh
hoc ky vong (gia dugc), chu y/chanh niém va van dong cap huy dong cac mach diéu hoa chong lap.
Kich thich cdm giac khéng xam l&n (vi du TENS) hoat hda soi l&n va tang cudng kiém soat di xuéng.

K&t luan: Uc ché dau tuw nhién cé cau tric da tang doan tdy, than nao va vé ndo va cé thé dugc
khuéch dai bang can thiép hanh viva cam giac. Nam virng co ché giup xay dung chién luge giam dau
da mé thirc, it nguy co va cung cap chi dau sinh ly (vi du CPM) cho phan nhdm va cé thé héa diéu tri.
Tir khéa: Phan xa dau, ctra ki€ém soét, diéu hoa di xuéng, diéu hda dau c6 diéu kién, gia dugc, giam
dau do van dong.

1. DAT VAN DE

Pau (4 trai nghiém cam gidc cam xuc kho chiu gén vdi t6n
thuong mé thuc sy hay tiém tang; dinh nghia IASP ndm 2020
clng nhdn manh thanh phan “tuong ty” trai nghiém tén
thuong, md rong pham vi cho céc hdi ching khéng cé bang
ching tén thuong mo ré rang [1]. V& sinh ly, phan xa dau bao
V& s toan ven clia co thé théng qua vong cung phan xa tly
song, trong khi cdm nhan dau co y thic phu thudc tuong
tac phtrc tap gitra dudng hudng lén va mang uéi digu hoa di
xudng tir ndo [3-5]. T ly thuyét ctra kiEm soat clia Melzack-
Wall (1965) dat nén mong cho khai niém “clra” tai siring sau
tly s8ng[2], linh vuc didu hoa dau da phat trién manh vdi céc
mé hinh diéu hoa dixuéng qua PAG-RVM va locus coeruleus
[3-4], co ché Uc ché lan tda (DNIC/CPM) [6-7], cung bang
chirng vé nhitng bién phap tu nhién tdng cudng giam dau ndi
sinh nhu chanh niém, van déng va TENS [8-10].

Chung téi tién hanh téng hdp céac co ché sinh ly chu dao
clia phan xa dau va céc hé thong trc ché dau ndi sinh clia

*Tac gia lién hé

co thé, déng thai danh gia cac bién phap khdng dung
thudc c6 kha nang huy déng gidm dau néi sinh nhdm muc
tiéu tdng quan: (1) Mé ta sinh ly phan xa dau va mang ludi
diéu hoa dau noi sinh; (2) Tom luge cac phuong phap tc
ché dau ty nhién cé ca sd sinh ly; (3) Thao luan y nghia
l&m sang va khoang tréng nghién clu.

2. PHUONG PHAP TONG QUAN

- Chién lugc tim kiém: tra ctru PubMed/PMC va céc tap chi
cht luc (Science, Pain, Journal of Neuroscience, Progress in
Neurobiology, Journal of Clinical Investigation, The Journal
of Pain) khéng gigi han ndm nham thu thap céc tailiéu géc va
téng quan c6 anh hudng vé sinh ly phan xa dau va diéu hoa
daundisinh. Tirkhéa: “gate controltheory”, “descending pain
modulation”, “periaqueductal gray”, “rostral ventromedial
medulla”, “diffuse noxious inhibitory controls”, “conditioned
pain modulation”, “placebo analgesia”, “mindfulness”,
“exercise-induced hypoalgesia”, “TENS”.
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- Tiéu chuén dua vao: bai bdo binh duyét c6 md ta co ché
ré rang, bang chirng trén ngudi va/hodc méd hinh dong vat,
céc bai tdng quan kinh dién.

- Tiéu chuan loai tru: y kién khéng binh duyét, dir liéu
khong cé ngudn goc rd rang.

- Phuong phép tong hop: tudng thuat theo truc co ché
bang chirng &rng dung.

3. KET QUA

3.1. Sinh ly phan xa dau va duong dan truyén dau

Phan xa dau khdi phat khi thu thé dau ngoai vi (A8, C) bi
kich thich bdi tdc nhan co, nhiét, hdéa hoc; tin hiéu qua
neuron cam giadc vao sirng sau, synap vdi neuron trung
gian va neuron van dong, tao dap &ng co rut chi bao vé.
Song song, dudng hudng lén (tan gai - dbi - vd) chuyén
théng tin dén doi thi va vé ndo cam gidc gitp dinh vi,
cudng do; mang ludi vién - trudc tran diéu bién gia tri cam
xuc, nhan thlc clia dau [5]. o sirng sau, cac interneuron
GABA/glycin va sgi cam giac l6n (AB) c6 thé “déng” cira
dan truyén theo ly thuyét ctra kiém soét, ly giai hién tuong
xoa bop hoac kich thich rung lam gidm dau [2].

3.2. Mang lwéi diéu hoa di xudng: PAG-RVM-LC va hé
chat dan truyén

Ché&t xam quanh céng (PAG) nhan tin hiéu tir vd n&o, hach
hanh nhén va doithi, chi€u dén hanh ndo (RVM)va cac nhan
noradrenergic nhu locus coeruleus, tr d6 sgi di xuéng theo
bé doc lung tic ché neuron dan truyén tai sirng sau [3-5].
Hoat hda opioid ndi sinh, serotonin (5-HT) va noradrenalin
tai tiy dong vai trd trung tdm trong (rc ché, bén canh cac tin
hiéu cannabinoid va cholinergic [3-4]. RVM c6 céc té bao
“on-cells” (tang dau) va “off-cells” (gidm dau), phan anh
hai chiéu trc ché/tao thuan clia hé di xudng; trang thai chu
y, lo au, ky vong c6 thé bé lai can can nay [5].

3.3. Uc ché lantéa va diéu hoa dau cé diéu kién (DNIC/CPM)

DNIC m6é ta hién tugng kich thich dau di vi tri lam giam
dap &ng clia neuron hoi tu tai sirng sau; bang chirng kinh
dién dén t&r mé hinh trén chudt céng [6]. Trén ngudi, mo
hinh tuong duong la CPM - gidm cam nhan vdi kich thich
thir khi c6 kich thich diéu kién (vi du ngdm lanh); CPM
phan anh nang lyc Gc ché di xudng va lién quan nguy cd
dau man cling nhu dap &ng diéu tri [7].

3.4. Cac phuong phap rc ché dau ty' nhién dwa trén coché

- Gia dugc va ky vong: kich hoat opioid ndi sinh va mach
trudce tran - vanh may giup giam dau; tac dong phu thudc
ky vong va bdi canh [5].

- Chanh niém va chu y: thuc hanh chanh niém ngén ngay
c6 thé gidm dang k& cam nhan dau va kho chiu, di kém
thay déi hoat hda vo néo kiém soat cao cap va doi thi[8].
- VAn dong: phan tich gép cho thay van dong cép (aerobic,
isometric, khang luc dong) gay giam dau thuc nghiém & nguoi
khoe manh, véi hiéu qua thay ddi theo bai tap; & dau man, dap
Urng khéng dong nhéat va phu thudc bénh canh, ligu lwgng [9].
- Kich thich dién qua da (TENS): TENS huy dong sgi l6n AB
va diéu hoa dixuéng qua 5-HT/NA dé giam dan truyén dau
tai sirng sau; bang ching lam sang da dang vé hiéu qua,
song cd ché sinh hoc da dugc mo ta ré [10].

4. BAN LUAN

Khung sinh ly clia phan xa dau va diéu hoa ndi sinh cho
thay giam dau tu nhién la két qua clia nhiéu tang cd ché:
(1) phan doan tai sirng sau (clra kiém soat), (2) mang PAG-
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RVM-LC dixuéng, va (3) diéu bi€n nhan thirc cam xtic &vo
n&o. Nhitng bién phap khéng dung thudc ky vong, chanh
niém, van déng, TENS déu cé thé kich hoat mot hoac
nhiéu tang nay, ma ra Lo trinh can thiép rdi ro thdp dé bd
trg diéu tri. V& ing dung, CPM c6 thé dung lam chi ddu
chirc ndng dé phan nhém bénh nhan (vi du giam CPM du
béo kém dap (ng vdi thudc tang NA/5-HT) va theo déi hiéu
qua can thiép tdng cudng Urc ché di xudng. Tuy nhién, con
nhiéu khoang tréng: chudn héa quy trinh do CPM; xac dinh
lidu-dap &ng téi wu clia van dong cho cac nhém bénh; xac
lap tiéu chi chon bénh nhan hudng loi nhiéu nhat tir TENS;
va tich hgp céc can thiép chu y/chanh niém vao phéac do
da mo thirc sao cho tuéan tha bén virng [7], [9-10].

5. KET LUAN

Dau khéng chila dong théng tin hudng [&n ma dugc udn nan
manh mé bdi cac hé didu hoa ndi sinh nhiéu tang. Hiéu biét
V& cd ché clra kiEm soat, mang di xuéng PAG-RVM-LC va
DNIC/CPM cung cép nén tang sinh ly dé trién khai céc bién
phép tc ché dau tu nhién nhu chanh niém, van dong va
TENS. Céch ti€p can da mo thirc, dua trén cd ché, cé tiém
n&ng cai thién hiéu qua va an toan diéu tri dau, dong thoi hd
tro cé thé hda théng qua cac chi ddu chic nang nhu CPM.

*

* *

Nhom tac gia trédn trong cdm on cac dong nghiép tai
Truong Pai hoc Vo Truong Toan va Bénh vién Dai hoc Vo
Trudng Toan d& hd tro thao luan hoc thuat va cung cap tai
liéu cho bai tdng quan nay.
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