+ 492 - ‘P & 2 & 2025 4F 3 5 66 545 5 ] Journal of Traditional Chinese Medicine, 2025, Vol. 66,No. 5

DOI:10. 13288/j. 11-2166/r. 2025. 05. 010

TR IR Y7 IR 5T 2 B 60 191l PROLER

N\

(O

WR', RN, MRS, K, hak’, FKRE, EIg
L VTIPSR BEZ R, YOV B XIS I 1688 5, 330004; 2. B2 KRas M@ Bk 3. YLPH P BE 25 A [l s B2 bt
4. WEHEE =W AT E R

[(fE] BW TR RIET MR X KPR 6 P aRAy ZAENA . TiE KRENGAMKERIFA

0B LR ARAF AL, FIAANRBRFAHFIOF AR, BAELEHELAMBRRER, FAAEYL
HIMRAFARSS, EIEEKIcm AL T L 10ming RMFAAEZ LI KK 3 cm £ 44 % £ 10 min,
MHHR K, HLEIOR, BFNEEAMLENEREL (VAS) #oFMBX T EREL, 23 TH 1
R L AT Fe 5 10 Rk £ G 2K F 947 rs-fMRI 4245, R A Matlab R #F SPM 12 A 3 3t #5 20 % 404 7 91 /5 49
fALFF B3t 474022, R SR ERAAE RRFAAELZVASHEF LM R FIRT A (P<0.05 % P<
0.01), HARAAAVASTEFNKTRAAL (P<0.01), HEFa ki, FAAETEEFZERENERA
WAt (1=6.28). @M (1=6.36). AMEt (1=9.33), BHFIH IR A (1=-9.86) MK (1=
-4.54, P<0.01); RFAUBEZ LN EHLEREZREHER A AMIrt (1=-6.42) . AMHB AN S (1=
-4.35), AMHAFE (1=4.74), EMHALE (1=-4.82), HMF EL® (1=-6.61) ALEM I EE+ (1=
-8.64), JFFEHHLA TIHHKE (P<0.01), 5 RFAAML, RAULETERLEREORE A I (1=
5.77). @ (1=3.58). AMXAE (1=5.84), AMfm (1=5.35), AMKE (1=4.32), B9 A
WAt (1=—4.16). #ort (=—4.87). ¥ 2@ (1=-4.46, P<0.01)., &t HRELBFBETEH LFA
KRETHAZLR LA, L PR ZRAEIHTRSBEXT XEFHT. ot Mt Sh. /R, HM K

Joi . AR AN K e P S mT = A AR RAS 5 e iR R X
[REE] WA K B FA; Fvmtik; AvZ2iR4E

BB LT R (knee osteoarthritis, KOA) J&—
M LA ARG AR R | el Ak . SR
IRAZ | OCTY 7 W RO A Ry 2 s BRI () AT
PRGN 1, ORLRE AR A AR 0 OGS S AN
F B HLA R R R B R AR AL . KOA
A LA 2%, M CARURIA ik . B 7
R, LR LIS ARz AT, AT RO
PG ST OB B AR, 78 S5 R/
ASEFAOTT AT LU RO S 150 . BRAIOG T
WHE I A, RS /g, AT
TR i 7 A 2 AR L AR, AT AR B 7 3
RIPAITRCR ™ o A BEFE 2 5 D AE KOA IR IKST

EETH : FR A RFA A4 (82360993 ) 5 F 5 K55 b Jm B2 B
FHIFTH (B3563)
D4l IHAEE : xiehongwu361@163. com

BUAILEE , (H AAAECTR ) B BIL R 1 AN BH B . 9
AT B X D) REE B AR Y, ST RERE 3L
P (rs-fMRI) A8 53¢ 15 $2 S Wi DX 1) i fufp R 245
Ak, A BURAIR IR (FALFF) J2& rs-fMRI #F 55 i
wWHBN SRR Z— ", XA R IuTE s S
R B0, T LA BT M s R ol 45 7K
SFARHE (BOLD) i3 T BRI EE , 75 WL A7 K fing
DIae XSk vk Y Bk, AEESE R rs-fMRI
FARIHE R IATT Y KOA 2 Kk BOLD {5 54
PEAT 0BT, SR RS B 1) v A s 2 8 5 BIL A
S KOA 18 1 98 19 I IR A 97 B i S 30 Ak . A<
WF 5% 76 B R 8 v M b M, R
ChiCTR2000033075; 2 V174 v [ 2 K 2 Bt I 15 ¢
R S, A A Y JZFYKY-
1120200420005,



‘? E 2 E 202543 A %66 155 5 W Journal of Traditional Chinese Medicine , 2025, Vol. 66, No. 5 + 493 -

1 AR FE
1.1 FEick

S (CHXTRZITIRE (20184 )™ 1
(hEEHRHGRZIT R - RN (et
%)) BT REZWERE: 1) E-TNHHAR
BT 2) XLIEM R B HFIE,
PRI HYE: 3) 4RI =40%; 4) RAE<30 min;
5) WA ESE, JHEEAR . AR, W
JE1) +4) +5) 8%1) +2) +5) B{1) +2) +3) +4)
HIZWiH KOA
1.2 AARf

1) f7& LiRi2WibsiE; 2) FE#%40~70% 5 3)
HRTF; 4) BTERHR T340 H; 5) AR
ZB IR
1.3 Hmirk

1) A WU R AS . SMERG . MER A2 |
HORFE G PR . 8 R RS8R s 2) KN
RGP, AR | MR | e A
3) BItmIi . FERAGEHAE P ; 4) AR
DIReRfs; 5) ST HP R Ry Rl b A s 6) 1
HIZRGAE
1.4 BLEARE

1) MR 2E, AREERERAFNRYT; 2) £
BEORZERYS s 3) AR B ) B R
1.5 Pikirgk

1) gt fe b K A M, B IS A B
AT . (R AEAER N ; 2) PEAE AT
2 7 R A A R N e 3) A7 i,
WA IR IR E . B AE; 4) LR
i, LRI AR LE | SR R e %
1.6 —fFH

Y9N 20234510 H 15 H £ 20244F4 H 15 HYTLPE
o & 25 KA i 2 B S R BT 192 B AT BE K KOA f&
HT200 . He M R AR A R TR A B2
HEMAS TR AL 5 2 1 min, WREAIIE, HL
mIfiER . JHAER . KRS (BFT4% 1 min)
WR R L RRA R, anazialas i
ERL PG AR R (O RGEEER JRE
A () P R PAE R U AE—Fhal —FP DL iy 5%
B, BRI M CARE BB, Wiz
A ARG . NZilHE A& Lk %
B, R AR AR, R R PR AT
K300, AL R4 5 R

Mg A FREH Z 1558 30 0240 A8 <4 . 354l
H1af, e, FHER (61.34+11.33) %,
SEHREE (3.43+1.58) 4, ANERATHE 1841,
124, EIAER (60.49+10.47) %, EYEfE
(3.79+1.44) 45, PIdIMER] . F0 . WFE LR 2
BTG EE L (P>0.05), B4Rk,
2 FHik
2.1 HASHHE

SRR SY, AELR T KOA 2K iR IT
B RCR85% ', AEMBRIGIT ARCE R 45%
B a=0.05, B=0.10, RHWTF A" FATHA G
5
I {Mthﬂl—p)+ﬂﬁ pi(1=pl)+p,(1-p,)

P17~ P2

Hrfn,, n, WIrdEHEAS, p AR T HW
AR 85%, p, WAEIEL R T A 2L 45%, p
Hp, F1 p, B9 21H

RYETR, MATFE 236, HEMIRE15%,
BN RS 27, 255 BT BEREAR B KT 54
Bl I AR AT 306
2.2 BRFE

Jits 72 7 R KOA JR B ZE MBS To T . R, #%
B EGIE PR (5 CEFR) M D) o

JilE RARAE W WA HIAE 26~30 °C, PRIFR 2T
IS, VEREIEMY, BRI, i
FHINAL 3L SAR BB AT FRA /) AR 7™ B JC IR A S 5%
(fit'5: 20211211, HUA%: FAE22 mmxdKEE 120 mm),
H 1 4% 5AT 5 4F POl 2856 (R A 2 U 7 8 35 2
WA, FHE SRR SR AEBE B B2 R 1~3 em
BN, BEB RIS AT S, ARSLAERR R

PIZH B E ZE IS T i 7%, 18R s
B ARG, EFERZRR 3 em ZE47 A0 RE &R 10 min;
AR B E AR B AR 3 em 245 40 %€ %& 10 min,
PR 1R, Hgk 10Kk, 7RI, Zik#E
W PSR, 45 T ZER BN i #E 200 mg/d (]
255 H20203325, HEAFERAARARD), If
O S R 2415 0 RN AR 24 I S
2.3 MERIRAFRE Ty ik
2.3.1 BXFERBTFS MARE DN TIRITRT
JFis AL BRI R (VAS) W4 TR
KATEEIR NG



+ 494 - ‘? E2E 202543 H 266 55 5 W Journal of Traditional Chinese Medicine ,2025, Vol. 66, No. 5

2.3.2 (MRIZK¥ERER A PHBREDS D THE
1 Kt 72 B AN 3R 10 Kl 7% )5 1o FH 9 138 F i <A A
A7 G R R % % (A5 . Discovery MR750
3.0T) #EATEMRUEH, BFEIY 8 min, FH3HTHH (7
B Y ORI 4 A S RA AL {6l v 4 ek
e 181 7 £ 3 Sk 80 LA A3k 2, i 3 H- 2 LRI Mg
B, LIRS G718 L. T MRS, &
HOEMAR, RS IRRRE R, B0 4 I s A sk
5 AR IIE Bl G R R R 2 ok R
R, WHERRZ 8 H IMRIEE 7R, 1) S50 R
Tofs JBE (81305 7 51 3D-T1 W 1. 8542 Hisf ]/ ] 36 %iE st s} ]
(TR/TE) =11 ms/3.2ms, JZ/E=1.1mm, Z¥(=225
2, JZHEEE=0 mm, KM (FA) =45, WH
(FOV) =250 mmx250 mm, 4} #F=1 mm. 2) T2-
FGRE J#41Z:%87: TR=3351 ms, FOV=24 cmx24 cm,
NG B} A]=2 min 5s, TE=102.9 ms. 3) A-BOLD J¥
BB TR=2000 ms, JZ4(=45, TE=30ms, JZ/E=
2 mm, H[F=70x70x40, FOV=250 mmXx250 mm,
JZ B =0 mm, MR E =8 min, BIHKE=1¥,
TG =45, REE 180 [H] A5

¥ H DPARSFA V2.2 (www. restfmri. net) #
SPM 12 (www. restfmri. net) #4415 35 3 47 T b
P, OHEANE AR R 1) Ak . it
& AR5 £ SR AR K 38 % L) DICOM % =i %, i
DPABI T H.£, 1 ) DPARSFA %% 4 i ] NIFTI %% 4
¥ xC, HI DPARSFA #1458 Birs e 4 s 2) LB
BFIRL A . R BRET 10 B R] A, DLGRIE 20 B Bl 2
AR I N A KRR JR RS 3) 3k
I fFBR ks KT 2.57, Balssh KT
2.5 mm, M F 3 FD_Jenkinson>0. 2 ¥ 57 il &
fMRIZCHE OB, Fala& s R IE, DL SE AR
s 4) i R o5 B A G o3 R R BT
ARG e s 5) BURECHE . #2iE D)
FE R BC T 2 5 R, K (MR BCHE 2 55 53 B
ghiffg (3D-T1) b 6) Z5mbnifEfl . A RK
iy EMURT PRI B 74 280 s o P A L=, 0 LA ARl R
ANFTT AR A AR AL A7) RIS
K M 1A 73 23 BR A s B ML AR S A6 Dt IR r
MR 8) 23[R BEHE 6 mm s 5E (FWHM)
A AT A [ s 9) BRI G E U CH
SR T ATT B &GS £ R BOLD {55 £ 2
LRI B, O A U8 D 2 B R A B S an i
W O BERIREIR [tk G (A0 B A, ARHIF
FERFMEE N 0.01~0. 1 Hzo

2.4 Gtk

K HI SPSS 22. 0 BAF#AT Gt b T E R
BIfF G IES S, HPFYEeAR 2 (xxs) FROR,
J5 22553 ST REAS o A 56 S B X B A 4G 50,
EARFFHEH RS, TGO BIEER R, R Y
Ko . IMRIZCHE 20 b7 - 42 BRSO A% 0. 01~
0. 10 Hz 9 %ds, F42 F DPABI T E AU 1Y Statistical
Analysis fBRER, B zZALFF BI7E 4 i K 5 A B R 7
Gttt SR A SR LUAIT RS LECR
H BB KK, IR IR A A UL L BCR
FHW i S BEAS e #6556 . A1 Rest Slice Viewer #4742
AL IE IR I G, R R R 3 =
60 MAZK, AR FEME P<0.05 (KRIEJE) AKX
FE R 2 5 B Geit 243 SR Xk
3 &R

AW TN A 60 i) 835 e 2 4 58 ks o Ak
R, PR B . kA R
BT FRE A R T L
3.1 MR HEITANG VASTE o AR

TR, RITHF A 5B VASIT
NERIGIFE XL (P>0.05); HIFEAA4]
EARAAEE VASTER B BRI (P<
0.055 P<<0.01), HAFSH VASTFHE T AR
41 (P<0.01).

R OPILIEE G SORFRIT IS VASTEAr LLEL
Table 1  Comparison of VAS scores between the two groups of
patients with knee osteoarthritis before and after treatment
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E1%7 | I 1 QR Vi ] TR ofi  PIE
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Figure 1 Changes in fALFF before and after moxibustion in patients with knee osteoarthritis in the Degi group
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Table 2 Comparison of Brain regions with significant changes Table 3 Brain regions with significant changes in fALFF

in fALFF values before and after treatment in patients with knee values before and after treatment in patients with

osteoarthritis in the Deqi group knee osteoarthritis in the non-Degi group
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Figure 2 Changes in fALFF before and after moxibustion in patients with knee osteoarthritis

in the non-Degi group
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Figure 3 Brain regions with significant changes in fALFF values in the Deqi group compared to

the non-Degi group after treatment
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Clinical Observation on 60 Cases of Knee Osteoarthritis Treated with Heat-Sensitive Moxibustion

TIAN Lu', XIE Hongwu®, LIU Meihua’, ZHANG Jing', XU Shaozhong’, LI Changjun*, KOU Zhixiong®

1. Jiangxi University of Traditional Chinese Medicine, Nanchang, 330004; 2. The Second Affiliated Hospital of Nanchang University,
Nanchang; 3. The Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine; 4. Sanya Hospital of Traditional Chinese
Medicine, Hainan Province

ABSTRACT Objective To explore the central neuroregulation mechanism of heat-sensitive moxibustion for knee
osteoarthritis on pain relief. Methods Thirty patients who did not have experience of Deqgi (1%%) during heat-
sensitive moxibustion treatment were assigned to the "non-Degqi group", while another 30 patients who had experience
of Deqi were assigned to the "Degi group". Both groups received moxibustion at the left Heding (EX-LE2) acupoint.
In the Deqi group, after the patients experienced sensation of Deqi at the acupoint, moxibustion was applied at approx-
imately 3 em from the skin for 10 minutes; in the non-Degi group, moxibustion was also applied at approximately 3 em
from the skin for 10 minutes. Both groups received treatment once daily for 10 consecutive days. Knee joint pain
was assessed before and after treatment using the visual analog scale (VAS). Resting-state functional magnetic reso-
nance imaging (rs-fMRI) scans were performed on all participants before the first treatment session and after the final
session on the 10th day. The fractional amplitude of low-frequency fluctuations (fALFF) maps before and after treat-
ment were processed using the SPM12 module by MATLAB. Results After treatment, VAS scores in both groups
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were significantly lower than before treatment (P<<0. 05 or P<<0. 01), with the Degi group showing significantly lower
VAS scores than the non-Degi group (P<<0.01). Compared to before treatment, the Degi group exhibited significant
activation in the prefrontal cortex (t =6.28), white matter (¢ = 6.36), and left temporal lobe (t=9.33), while sig-
nificant inhibition was observed in the occipital lobe (z = =9. 86) and right cerebrum (¢ = —4. 54, P<<0.01); in the
non-Deqi group, significant changes after treatment were observed in the left occipital lobe (¢ = —6.42), left medial
frontal gyrus (¢ = —4.35), left middle frontal gyrus (t = —4. 74) , right superior frontal gyrus (t = —4. 82) , right supe-
rior temporal gyrus (¢t =—6. 61), and right cerebellar posterior lobe (¢ =—8. 64), all of which were in inhibited states (P<<
0.01). Compared to the non-Degi group, the Deqi group exhibited significant activation after treatment in the external
nucleus (1 =5.77), white matter (¢ = 3.58), right cerebrum (¢ = 5. 84), left cerebellum (¢ = 5.35), and left cere-
brum (¢ = 4. 32), while significant inhibition was observed in the prefrontal cortex (1 = —4.16) , occipital lobe (¢ =
-4.87), and precentral gyrus (1 = —4. 46, P<<0.01). Conclusions Heat-sensitive moxibustion provides better anal-
gesic effects for knee osteoarthritis under state of Degi. Its central neuroregulation mechanism may be related to the
involvement of the frontal lobe, temporal lobe, occipital lobe, external nucleus, white matter, right cerebrum, left
cerebellum, left cerebrum, and precentral gyrus in modulating pain signals.

Keywords knee osteoarthritis; heat-sensitive moxibustion; Deqi (4% ) ; functional magnetic resonance imaging;

neuroregulation
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