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Abstract

Lumbar Disc Herniation (LDH), as a typical pathologic type of spinal degenerative diseases, is in
urgent need of a safe and effective non-invasive treatment paradigm for its clinical management.
Traditional Chinese Medicine (TCM) Tuina demonstrates unique therapeutic advantages in the
treatment of LDH through the construction of a multi-target regulatory network: first, the three-
dimensional biomechanical adjustment mechanism (including soft tissue viscoelasticity repair
and optimization of intervertebral joint kinematics parameters) effectively reduces the Mechan-
ical Compression Index (MCI) of the nerve root; second, the targeted regulatory mechanism sig-
nificantly inhibits the overexpression of key pro-inflammatory factors (IL-6, TNF-a), and the over-
expression of key proinflammatory factors (IL-6 and TNF-a) through the NF-kB/COX-2 signaling
pathway to block the inflammatory cascade and reshape the immune homeostasis (promoting the
differentiation of Th2 /Treg cell subpopulations and inducing the polarization of macrophages to
the M2 anti-inflammatory phenotype), thus improving the pathological process of nerve root
complex injury. Thirdly, activation of Piezol mechanosensitive ion channels enhances local mi-
crocirculation perfusion efficiency, improves the microenvironment of intervertebral disc nutri-
ent metabolism (enhances the synthesis rate of Aggrecan and Collagen II), and slows down the
process of extracellular matrix degradation in the intervertebral disc. In terms of clinical practice
innovation, the application of image navigation technology (e.g., ultrasound-MRI fusion imaging)
and biomechanical modeling technology has realized the quantitative regulation of manipulation
parameters, and formed a multimodal synergistic treatment plan with acupuncture and tradi-
tional Chinese medicine (synergistic effect index SEI = 1.32). Currently, the bottlenecks in re-
search focus on the lack of multi-omics correlation and standardization of manipulative biome-
chanical parameters, which requires the integration of molecular imaging (PET-MRI molecular
probes) and artificial intelligence (deep learning-assisted manipulative mechanics analysis sys-
tem) to construct a mechanism network mapping, and to promote the international standardiza-
tion of treatment protocols under the framework of precision medicine through the large-sample,
real-world study (RWS)-based evidence-based system. standardization under the framework of
precision medicine.

Keywords

Acupressure, Lumbar Disc Herniation, Radicular Neuralgia, Analgesia

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

JIEAFE (] 25 58 HAE (lumbar disc herniation, LDH )2 — (K EAE A BB AT M 048, 7E4NIER N 38044
I, BEAZASUG O, R R R A AR . AR D R A S IR LR A . L R
SR CLIE BRI AL B AR S N IRRRAR S5 (1] Horh, fRPEMZE 2 LDH B R HIGIRFR I, ™ HY
i) £ () A TR B[ 2] A B FTIESE, HEE TR A A2 LDH MR pP2eyi, L0700 5 e Y 3 s iE
AR[3]e ASCHAEEIRTT LDH ARPEFH M BRI T RALAR .
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2. #EEEYT LDH BMERNF

AR BERERZ R, SPE AR AEN U R, 51 51 KR S E A BE RS, R B ER I &
BRI L o Kot s SE AN 407 5 o 22 el R % 1 AR P22 715 (dorsal root ganglia, DRG), =N L2 ] S ML
M TI[4]. BT RIAIE 2 B AL S I8, TAKAHASHI Z5[SIHFFL R I, 2 AR & o ft
SHEHEES, HIMERMIRIEMREC. thah, LI ZE[61IESL, KHALHERL KB AT K DRG #14uH
i, FFdE— RN YEA, 8RR I . RRSE AR AR 52 ik 2 IR = SR s PR B S
K S BR fn fh AE B 24 1] e 3 BURC S R 22 T D RE K AME R 2K

WAL, HEERTIESER T EMEX IR, RS M MNIAEZE ., BN RTALE, JRRESE
IR ARAE IR Sk R, AN TTIRCAR 2R TF M I R REAR [ 7]-[15]. BARTI S, BEE KT IR 2R
SR 2 MR B ERGE, (et R R A 4EA s E 5ot E . = A NI 1 22308 A B
THEEM ARG, 1B R EE R AR RS, PR Z R . o, REitE
FIET1iRe 22 om s WU s 5t 7, 8l E @A) 71 REH )1 5 i, B S EME)
WA R [16]-[19]0 =4 FRTBALET T — D IAIE X —Hlh): REAGEROPRHRHRIE, A
WS [21138 FH A [R5 3206 97 B () B 98 HURE IS 30, T3k 00 MM AR A o M IR) 5 B 21 4 2435 7= A T 42
Rit%, XFROLHE BE A SR R 0 s AR LIk 38

3. XS RERHER
3.1. HIBIREERF

LDH 4 PRS2 T UM IE A, 50 7 R % AH%E . LDH 51 KA & M2 B ALSI mT 4y
NPFRELIE S Ho—, SRR Y S R IE i, 5 ZeR DR 4 BEEOR A2 K i 915
FRER L, XA RO ERE S SPOm AL, K, AR AR, SR YRR R BE % A SR
MRENTRANFTFIIRE . AN RS SBEZMERAEE, @ISt 2R 2 B R 4,
AT 51 R AR AR 1 B G SERE SN I 7 AR S o

FE JEME [R]85 58 HORE R B A2 b, (2 R 4 M R T (B S MR IR JE Rl F o (TNF-a). EI4HEAEA 3R 1B
(IL-1B) M 40 A 2 6 (IL-6)) K154 R BEME ] « MEMRI AL B, BEAZ R A TNF-o S0 B 20 AR A 15 AR b
£2717(DRG), i fd e 22 g Jot 4 i R 5 Wk &4 b 4 482 2 WA IR 8 BRI -, T RO RE R B o TL- 1 3@ i 3 5% TRPV 1
I E SR PRE, IL-6 FIRANEE RS FENIMRES . =& @i NF-«B. STAT3 %5l %58 XAE
., 3 R Tk R BRI S 5 TOK[22]-[24]. BT LA TR 28 2 i IR - (1) 328 34 2 D 18 A0 1 A 3%
Ik

W, HESE T 0T LA 20T 08 R 40 R 7 1) ik o BAZR[25]15 AR IRE B FIE G =
MY AIGYT LDH A U IR E, SR EMEDIRE, FRRIMTE IL-1B. TNF-a ik, FiZE 26K HE &
EELEGRETNAIT 4 G BE SRR R $e m S 3l e 77 LK BRI % 2 AE K F TNF-a. IL-6.
gk K275 AR i IR =20 AT PR s 2ORE R+, A3 (EABR T IL-6+ PGE2. TNF -a. NO %%, i
BB, WY T IhREREAT . T (28K IR HE A Rk ol A R A R O R TEAME T e, 2%
SR IEAE PR, R AN RS o WK EE SR 29145 N R I 52 T TR vy 36 aod R 428 Jm) 30 28 VE TR B R 2 AR« Bk
IRAR[30125E AW 8 A IR HEZE W] AE i 4] DRG #2270 P2X3 [R50k LGB T IROREE, RIFEURIER .
W i BB 31158 B 70 R Bl S AT Rl i A 35 B B8 1 /1 P2Y 12/RhoA/ROCK?2 Sl #% % c-Fos FEiA /M i
YHMBES, PR U et e, 0T HEME 8] 25 28 HRE R P B0 AR FH o
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3.2. REET

H B Sy [ B2 LDH 2R (14 5 2 S DR o e D) 2 D) e P 0 5 ) LA S e B i i, (A0
A SR G R oAb T A BEVERR BIRAS o 24 (] 85 PRIR AT M AR B AN S04 S5 TR R 5 B4R 4 3R 25 4 ¢
VTN, BEAZ A LR AT AR IR BB T S % R G, OIS BEAZ P TR IO PR B S G R SRR
BN FIRPEPIIR, A R DARR AR S Ak S DR R AR A e g A IR T R IR I R R B N, B
5] R e IRE N B G B I FR o 7E TR AE ) B 2H 23 b AR/ B AT HE G2 A R S e ER B
7 LDH 35 b G 40 A % 3k B 1 38w T 1R N[32] [33].

DRI, Y2 G2 IS AR HE SR TT BT 1) o ZE 533410 50 R I, HESEJ5 LDH &35 4M A i 1gG Al IgM
SERBIAITHT N R, ULEBAHESE AR LDH B R S VRIE S35 7RI\ BB R I & HE 2
—MIRIT L5-S1 MEIRIAL T8 AR A 0715, 0 43 98 RE R I S e 48 bn A B S I E H o R #4536
W ORI, DAANE R GRS TVAIGIT 25 LDH B3 28 KJ5, H CD3+. CD4+Jz CD4+ /CD8+LL{E Y
BURITHT TR, ULRIHESETT UG A0M T LDH B RBE RN, FEEESE N[37]0F AL R ISR B4k S 3R 7 I H)
BERHEIT AR, 1gG Al IgM S 880G 7RI N, R IEHE.

4. MEFRFTSEBISH

P MEITRE S 45 A TR e AR B RGN e & R BURR 244, R RS BURE R . UL £ 2 A
e 1) WP AR LEE L T 2) B EBER A P ARG 3) R TNF-a. IL-1 S5 R
P72k, TR AR KRR SSE . UK B K S AR (RIS, X SR BT RE 250 S B ik
T3, (et HAGUER, FHE L REEE M AT AR 6] R S R R AR . XL AR IR AT 2 i
FEEME 18] 45 5 HURE (LDH) BRI I e o0 B A

HIFERE[38]5F AW FE R ILEF AR I & TAAMESE A — B 70 15 HE 52 S0 RE 0542 T AR 19 48 9% HUE VR T 2L
R, HATFEARSER T, $-TF B-HERR, JREARAEE, Bt DIRTHEMEDRE . F/KR[391T 7L B-EP
FE N AR PR SRR IS — R, B BURRAON,  Ah B R T I IR THAIRYT LDH I B-EP A7 TR
i, AR B IR RAEIR . SRR - REZE[40]WT FE R B THEK & P EVERIR Y7 IEHE IR] 25 5% HHOAE AR
REfet B- Py MERK AR 1] PGE2 BURES, AT A% SE AT O BUR AN, A A T IEHEh RE A PR .

5. TSRS

PRSI B GO ERE, T HSBUEHEYRZR S 5E TR, 5O e N
SRR R AR RS . IARSE ORGSO B 28 B R E A [41]-[43] 0 HESETE 2R 18 5 IR PR
(EI, JERErE—E R FERM NG 2 . PRES [44]58 NI TC R INAHESE v LU o AT B UG 3N FF%, &
TGS, AU O AN BR A AT R R S 22 I, AT 7 A TR I i) P AR SRR AR o IR VA (45155 N HIE 7
KL 5-HT | ZAFAE TSR MG, S 5t &b, &2 5EE1E N R EZ M m iy,
HAEERE . HALTE 4510 SO AR D)o A OG, Ji I e AT DOd i T R L 5-HT KRV & s 7R A
TR, GRARTEIR I IR 4% B8 2 (1 A PR
6. iig

HEEAE NP EAMNATIERIAZ O T ITFBL, 7 IEHE A% 98 i (Lumbar Disc Herniation, LDH) I PRA
7 B YIRS O 8 . AT ER G IR 5 AL 72 Hr e B, #5697 LDH RI/E HIALE] AT 6EE
HZH A ZERAGVERECIL, B0 WEY) 1 P s d . PIE - A0S A RS R MR
MRS TS =7 I BEAT RS . o ZEALH AL T B A 8h AP ) 0 3%
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BURAE F12ER TEAE S, R e TR RHRIE . 2Rt =4k J1 284 S ] 45 R0 1E JEAE /N 53T
HELIRAS, WA (R LA AN, AR 2% Ak 28 HE BEAZ A A0 R AR (R LB R 3B 087 o A ) 2 o TV B 0 14 5t
JEWINFE DK T, R A LGURE TR s 1M = R B AR AT A 0T A T 79 I 2 o 2 LA
TRERVERL 7y, HEMER B NSNS B AT . X P 2 YRR S P E LS, R AR K IR 540
FUEE R IR T oA ) 2 Rl

Hk, #EE@EEME - AR RGSEIM 2 4EEER S DhRe & . HAE LRI RN 2 88 s 3h 2
PR TEME A Z T, HESENUMCRBOE T B0 AR 2R 4Efl R B8 00 T 1IN, R 2546 - i
PWOE N M SRR, 355 - HERREE AR MERT IR, S ARX - AN P R BT AR S A
22 2 A5 TR U 3 1o A0 ) ) LR i S R TS BEL TR 0 15 5 A B . RV S, ) SR OE e X
P RIEN (T P Y. CGRP S58UM T3k, ] COX-2/PGE2 #AFHH4) 5 %y 7 K 7 (P
IL-6 TNF-a 7/KF, f2#f IL-10 43ilh), HEMEREMAERE. ZdEEH NGF/TkA 557 S8
W TRPVI MBI HERE, BERACHNE 0 FH RS2 SRBAE . mZIER “HUME - DRG 4% - AKX
G - AN WL PPN R RS AN EAURORIEE B RN 75 [0 G B8 M AL, OGN R
125 K8 J 2K 5T S i e R A% oA, GBS R e - SRR T R R A REEEAL, P EE T B 3
SE RPN, SLIT - M - REZHEEIRAPL, KA BHESEIRIT A - Nl - s
AR A o

P, M RAMEROAET R AL B A B R PERRE . SRIOAUR R, HEEIRYT S B E AN E
I IL-6+ TNF-o 2842 %8 KT BE PR, [FRIBS IL-10 S540 R 40 R 73R 048 & S 7 AR itk ot v, UE SR Ll
REVEAT Th1/Th2 20T il oh AR 8 Bl JOE R S . AW 12T R I, SRy e AR (LIS, 7
A SR A AN N A Ca® 5 Tl Bk S AL, (R e 2% SEAY, 4R IR &AM BUB R S5 E 77
JEE W) e da 2 o KR I - 2H 23 00 1) R 5 L D 45 0 X BOR T R B RO B, OE
PI3K/Akt/mTOR i 1% f. & 38 5 2H 23 41 it 75 4= g

ERERERE, ATAFAE—ERIRME: FAREE/NTRESEGI G L : XA 7
ZHTERIET, Tt IE I S SR I s R A U HE B SR R MR T AR R M I PR Al . ARSRAE T
AT RAR A . AP FHERRIRNMNTHES I 115 - ARG HUH] L [E T R 2 OB R
5 DA 37 T 56 3 1T RO A R
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