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2 T U T B BRI Za0 o G s R AE 7
E W OBHLE kEas T o EAS Ang’ EG

BME B A TrikiE ('H-MRS) ZARBMIELLFAEEETER (CLBP) &5/ &
Ji (PCC) #afmf Mt T, Wit amameimny ks, Ak AAEFr£eFEIEERKX
s iEA (No.ChiCTR2100049505 ), % 433 3% 35 4] CLBP %Xk, J&LMAFASF A7 EH CLBP
#% (CLBP4L) 30 4l A LA, SF#bAgEfeay st &8 % (HC 41 ) 30 %, CLBP 4T 45771 /6 % A 47
PCC i X 85 "H-MRS # & , 5f Z A AR5 (VAS ), F B & 1L Oswestry 24 4 #4735 4¢ ( C-SFODI )
k., HC L Rt 47 F 71, FTARR B .5 5 %47 2 & '"H-MRS # &, it H NAA/Cr . Cho/Cr. MI/Cr #=
GIX/Cr &, %-#|¥u4 CLBP 2a4= HC 2248 ) B 18] 54X 38t = 4 Yol £ . CLBP 43g 49 J5 Rt = 4 Yo i
E2F, BR#FHAMAE G R TR TS TARRITMEESH, R CLBP 414773 PCC i X NAA/
Cr {f4%&F HC #8 (P<0.05), CLBP #1:4 57 J& GIx1/Cr. GIx4/Cr. GIx5/Cr. GIx6/Cr 1&3)4&F HC 1} 4
(P<0.05), %477 aT4k, CLBP 4% 57 J5 NAA/Cr {4+ % (P<0.01); GIx1/Cr. GIx3/Cr. GIx4/Cr 14
% VAS #F % .C-SFODI #F 434 F&4% ( P<0.01,P<0.05 )., CLBP £87% 77 J& NAA/Cr {4 5 VAS % 4. % C-SFODI
TAFE fiAa% (P<0.05, P<0.01), 77 /5 GIx3/Cr {if= GIx4/Cr {85 VAS % 4% C-SFODI E AL % E
X (P<0.01), &it HEL T2 B2 TEREZ PCC R F% R MKTF, T2 LLEMR®E
T IR TR 69 AP ZHUH 2 —
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Study of Tuina Intervention on Immediate Brain Metabolism in Chronic Low Back Pain HUO
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ABSTRACT Objective To explore the cerebral metabolic basis of the immediate antalgic effect of Tuina
in chronic low back pain ( CLBP ) through measuring the changes of metabolites in posterior cingulate cortex
( PCC ) before and after Tuina treatment by proton magnetic resonance spectroscopy ( 'H-MRS ) . Methods The
protocol was registered in Chinese Clinical Trial Registry ( No.ChiCTR2100049505 ) . A total of 35 patients with
CLBP was recruited continuously, and finally 30 patients with CLBP ( CLBP group ) and 30 healthy volunteers
( HC group ) matched with CLBP group in gender and age were included. 'H-MRS examinations were performed
in CLBP group at the brain region of PCC before and after one time of Tuina treatment. TheVisual Analog Scale
(VAS) and Chinese Short Form Oswestry Impairment Index ( C-SFODI ) scale were completed at the same
time. No intervention was performed in HC group, and two times of '"H-MRS examination were performed at the
same time points as CLBP group. NAA/Cr, Cho/Cr, MI/Cr and GIx/Cr were measured to compare the difference
between CLBP and HC group at the same time points, and the difference of CLBP group before and after Tuina
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treatment. The correlation between the ratios of metabolite and the change rates of the clinical scale scores was
analyzed. Results NAA/Cr in CLBP group was lower than HC group before treatment ( P<0.05) . The GIx1/
Cr, GIx4/Cr, GIx5/Cr and GIx6/Cr in CLBP group after Tuina were lower than those in HC group at the same time
(P<0.05) . Compared with baseline, NAA/Cr of CLBP group was increased after treatment ( P<0.01) . GIx1/
Cr, GIx3/Cr, GIx4/Cr, VAS and C-SFODI scores were all decreased ( P<0.01, P<0.05) . In CLBP group, NAA/
Cr was negatively correlated with the changes of VAS and C-SFODI ( P<0.05, P<0.01), GIx3/Cr and GIx4/Cr
were positively correlated with the changes of VAS and C-SFODI ( P<0.01) . Conclusion Tuina can correct the

abnormal level of metabolites in PCC brain region in patients with chronic low back pain , which may be one of the

central mechanisms for Tuina to relieve CLBP.

KEYWORDS magnetic resonance spectroscopy; chronic low back pain; posterior cingulate gyrus; Tuina;

central mechanism

& RIS ( chronic low back pain, CLBP ) J&
— PR BRI B, XA BN, TR
i 3NH, BARERME. TEAEER L, HEH
St o B R vk By i, Hidr, 85%~90%
) CLBP J& T 12 4 4k ¢ = 14 I % (chronic non-
specific low back pain, CNLBP) ", 1 [& % ¥ #fF
%% ¥p 2 (The Chinese Association for the Study of
Pain, CASP) AR R<FIARIT & H FE 2R I7 il 2
— 2 R TP ERREEA NS, b
FUE Y 25 28 R SRAR it i) 4 A B LAt SE kR A <1
O™ P, SRR . R D RE Bk A Kk
Iy fig #E 3t PR W 1% (functional magnetic resonance
imaging, fMRI) fff5% % Bl CLBP i # F B i b
ZRESFH S, ML & B i CLBP &
FER 5 J5 07w B2 B ( posterior cingulate cortex,
PCC) thfii ek E A K, (HXFhIREIK & ) 1k2F
Yyl il N B, HAT, B3R IRIEGE (magnetic
resonance spectrum, 'H-MRS) &% # R 1 T 3k
AR, Sharma NK % JR4& i 5 H]
"H-MRS A8 PP s AR SC B AT AR 1k, AR
gt 'H-MRS HARZM . . shlmiEsis
JTHI G PCC XI5k, IRRIEES % CLBP
B[220 1) 4 o Al

BRETE

1 LlibriE  £54 2004 4ERKEHZE 514 COSTB13
TAELLHIAE R CLBP izlhibsife ©: (1) IS LT =
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JRREE D 34N H 5(3) MU RS M iz s RETC 53 5
(4) X" CT 5 MRI Kt & B IH 1B 54 .

2° PAbRIE  BAEYGRATRE: (1) f74 CLBPR
BW bR e (2) P SEETLE 43 (Visual Analogue

Scale, VAS) 10 43> 3437, HEi{LIR Oswestry T
fiE B 545 %% ( Chinese Short form Oswestry Disability
Index, C-SFODI) >20%%; (3) H#T;(4) £
20~65 % 5(5) ARUBIFTHT 1 4> PN AR i A
R PR E Y A BB IRYT; (6) JChE
TR EIMI L (7) JORG PR RAMARBRE L ; (8)
TermiAM L s (9) T MRI K2 i (ki 4@
BAY) . HARYRIE ) BRAEAAT ST S BRI R A
TR

fa R AN ANRUE : AR5 TCIERRP I L BE
A A H R Z 259 FAH Y EIRYTY . HEIRTT
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3 HEBRARME (1) fETERR CLBP LIS HAh g
PEP s (2) A AT 330 CLBP A9 i 1l &
Gy . H SRR SE; (3) RS MfEES
BEEEA% . MR BN GE; (4) fEAEBHETF AR L
(5) B LA FAMERE s ; (6) FEAEk Moy al Bk
W (7)) WRUR BRI ; (8) FEAE R LR A A
EERAER ; (9) WIERGIH—LE AT .

4 — TR ELHEE 2021 4F1—8 A F I
Vi v S 24 R A O s B i B S R T2
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ANEETH 32 MRS A if 4 2 491, PR 175 B 45 o B 5
1], k5 4 HETE, Aot CLBP 4H 30 f
[ B4 =13:17, FI4ERS (40.43£549) % |, i#@
P EARE . W AT T 2021 4F 3—8 H ik 4k
55 65 & K IR, ik 5 CLBP 4. 4F
4 HRLVC e B f B R BE A CHC 41 ) 30 & ( B i V&)
P =14:16, V44N (38.21+£6.47) % [ M
PR A2 5 e T L (P>0.05 )@ AR5
T e LI Ik 1 e 2 A A W B A R D 4y
it (N0.2020-914-123-01), Fif 234 ¥ Hfi A
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WFFE I BRI B A R o WP 7 8 AE P B PRI
Brh i (No.ChiCTR2100049505 ),

5 G¥7TEE CLBP 440 THEsmi . I
2 1 WRNZIHE3Z 35 51 MRI B2 MRS #6547 . S #AEY
A — FAT IR HE R 11258 . Tk g ®
TRIREAEE IR RE, VL WP B T
S, BEBUREM, B SRt B HE S TR0 R
P AT IR (LR . U EMY, b
MR R, TR AR B AR —F K
EREERS, A—F ARV ERES, EH Sk
JBOKS , G N NEA SE 3  RBRE, RF I P I 1)
Pt e s, A ). SR, XA BH B b
2290 (Rothr « &, RIL, Bar. ey, Daar.
Kiahr, BEhear. B, B¢, 2R (M
Baok . FRBE), BT (RERESC ), Bl R
WUA . RERELASS ST . Z2A . BaER sk . fedk. —
FEPATvE, R824 25 min, BTl FEEHLL 1505127
Bk, EITAMELA | AR, AR T A, AE] B
EAZE, AUMAR” 230, HC 4IRS AR 11,

6 WELFEbr M5k CLBP 41T IAYT R G 58 AL
2 WG IRIFAY (VAS 143 Fl1 C-SFODI #:5 ),

6.1 FRREIEAR R VAS” IR,
ZVEATE O (o ) 210 40 (WREER ) =2 [a],
BB UG B I BB A R LR N DL B, R
B ORI Z, VAS LR (%) = (IBYF)E
VAS —iGJTHI VAS) /34857 HT VAS x 100%.

6.2 I fiE i i3 9F A R FH C-SFODI® ¥ f4
CLBP & UIGeRets, AR . AN A, 12
Y. AT, ARfE, whisr . BEHR . ARSI RET 9 4
i, BEAYEEAA 6 AN, PE4rh 0~5 43, KA
SEBRATELZ R 145 Ay HLFOR, B EAR 0 4, B
45 4y, 1950 £on Dy RE T . C-SFODI 454k
% (%) = (J4J7 )5 C-SFODI — 4 ¥ Hif C-SFODI ) /
IBYTHT C-SFODI) x 100%.

7 'H-MRS ¥l R4E . SH AL

71 Bk EE K Siemens Skyra 3.0 T i#
SR MRIH AL, 20838 3k Fik A Ll Z2ikE
P82 2 YOw Bk 5 MRI X MRS #48, H 2 ks

2 (B BRI T 1 b SR FE A T2wI, 58
ARDE T2-FLAIR ., ZIRAL TAWI %Ak i 4 b ok A )3 [
J (MPRAGE) J¥%1l, H#izH (£ 1), 'H-MRS
K A R B 2K 5 A AT U 5% )7 51 ( point-resolved
spectroscopy, PRESS), 7& Bl {7, & IR f7 A1
JRMRAL b2 57 PCC R Jg%idk X (region of interest,
ROI), EHZOIRA: TAWI IE 2 i, ROI & T Bt
K57 5 BEIRAA AR (&1 1), ROIK/NA 20 mm x
20 mm x 20 mm, TR=2 000 ms, TE=35 ms, &%
f1=90° , A 128, FAHEHE] 4 min 46 s, P
R TIRE—B A 51ROk, #7k2E >98%,
HE45E (full width half max, FWHM ) <20,

N ol - N
T RN, (A). DR (B). SR (C), W riEh
MRS B4 3 B F0s [l i 5
B g ERSE (5, 456 %) Wadnirml
'H-MRS Efi7

7.2 FEMR A AAL R ORGSR R P o R
Siemens T.{Eul Spectroscopy Bt 17T /G AL, £
5 0] i 2 A o7 B SE 2 A o L AR TR B 2k
A, 345 PCC i IX 4510 15t #y ph 28 F i AL, 4510
Wy K H A B : N- 2 R T TR &R (NAA,
2.02 ppm ). BEIRE AW (Glx, ARG BT
fir, N—FRFIHARIE, 155 GIx1, GIx2, GIx3. GIx4,
GIx5. GIx6, 2.1~2.55ppm ). Lz (Cr, 3.02 ppm ).
fH #k (Cho, 3.22 ppm ), AL BE (MI, 3.56 ppm ),
PL Crié F i FL 4 2 B8, it 5 NAA/Cr, Cho/Cr,
MI/Cr Fl GIx/Cr LL{E, 1 R & FCH P ik B 19 A X 2
.

8 Hiit~rJiis R SPSS 25.0 # b T4
oM. — PR MBI 22 ROk A X 2R, AR
VAS FiI C-SFODI {H . AH R A 18] s A Q5 HLAE AT & IE
BOTATRFMSIAEAS t K55, 255D X s FoR; 5
A IES A, WERHAES 8., CLBP 4. HC

£ 1 MRIFHFEI S

gl TR (ms) TE (ms)  FOV (mmxmmn) piel R (mm) 2 (mm) FAHH s [
FE W2 T2Wi 5000.0 96.0 240 %240 320 x 256 7 1 57's
FEIRALT2-FLAIR 9 500.0 94.0 240 %240 356 x 151 6 1 1.min 08 s
JMRBE TIWI ( MPRAGE ) 2.050.0 2.1 256 x 256 256 x 256 1 0 8min12s

E: TR Oy ; TE S [REINE ; FOV gLy
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ZH AN [ B[] A A LU AR LB R RO XS ¢ R, 22
SAGI B SR LB 73 51 5 VAS AR {E A
C-SFODI 22k R 3t 47 Pearson 14434, P<0.05
hESAGIEE L.

# R

1 4B IFETE "H-MRS R 9y A (3% 2,
Kl 2) I4J7 T CLBP 2 NAA/Cr { B A T HC 21
(P<0.05), &Rl Ig & X (P>0.05),
S5RGBT HTILE:, CLBP 413497 )5 NAA/CT i i &
T (P<0.01); GIx1/Cr. GIX3/Cr. Glx4/Cr {45
fit (P<0.01, P<0.05). iA J7 J5 CLBP 41 GIx1/Cr,
GIx4/Cr .GIx5/Cr .GIx6/Cr {H I AL TR HC 41 (2
P<0.05). a2 7 g it2=E X (P>0.05),
HC diaifa &Ry 22 R 8 G248 X (P>0.05),

2 CLBP 447 Hi )5 VAS K C-SFODI ¥4 He
B (%3) HiRJraiis, CLBP 41iAYr7 )5 VAS Fi
C-SFODI 43 ¥k (P<0.001 ),

3 CLBP d1iAy7 miiJa AR 4 -5 1 R i 2 0F 70
FMESrHT (£ 4, KI3) CLBP Z4Hi4 77 Rif NAA/CTr,
GIx1/Cr. GIx3/Cr Fl GIx4/Cr {55167 R VAS . 1677
J& VAS Fil VAS 2546 % | /97 1T C-SFODI., R97 )5
C-SFODI #il C-SFODI 22 {bZ34 Jo A e (P>0.05 ),
CLBP 41597 J5 NAA/Cr {5 VAS £ {k. %< F1 C-SFODI

HEETERAEE (F, 408 ) ARIRITHT. BARITE
'H-MRS &4 ; {@tHEx g% (%, 35% ), CH¥ 1k, D }5 CLBP
HE X RN Z 55 2 )k TH-MRS B4 K bR R ihT BTN
432 JL (partper million, ppm), 2\l N1 S, HE& WK
PERRLATELR, NG AL

B2 A BT I AEE R 1 o R T R e 22

PCC X '"H-MRS &%

. 814 -
73 CLBP 4iRyrmia Im R RV A (X£s)
IR BITHT (43) wIThE (4) A (%)
VAS 5.22+1.43 2.63+0.56"  49.62+15.22
C-SFODI  37.68+5.15 29.26+5.66"  22.35+10.45

TE: SIRYTET AL, "P<0.001

A8 Ak 4 5 A 5 (P<0.05, P<0.01) ; GIx3/Cr
{8 5 VAS 75 1k, 3 FiI C-SFODI 7% {1k % 2 5 1F 4H %
(P<0.01) ; GIx4/Cr {5 VAS 724k % Hil C-SFODI 7%
{3 B IE A (P<0.01) ; 2RI ILIE 5 VAS,
C-SFODI 2 kR B ToAH M (P>0.05 ),

F4 CLBP 1Ay IR UM AT S et .4

LA
. R
I R T4
NAA/Cr GIx1/Cr GIx3/Cr GIx4/Cr GIx5/Cr
VAS rfi -0.369 0.225 0.570 0.557 0.186
P{i 0.045 0.233 0.001 0.001  0.325
C-SFODI rfi -0.492 0.235 0.668 0.552 0.186
P{i 0.006 0.212 0.001 0.002 0.325
P ; P=0.04! 1: \:F: : . . P=0. R n:a i /!/i:!nmﬂ
; s S b A ten RN M
Cooa " f e o1 c
:: ;/;/;.nm :: !/E/Pznnm : j/,’/ng/fé/./'wm
o1 b 01 E 01 F

: A, B NAA/Cr {5 VAS 72 4L I C-SFODI Bk 324 4
WEE; C. Dl GIX3/Cr fE 5 VAS ZE{k3H1 C-SFODI 2B {L 4 AH ek
WK E. F 24 GIx4/Cr {E 5 VAS ZE 4k 31 C-SFODI 28 fb 3 H G

B 3 NAA/Cr. GIx3/Cr. GIx4/Cr {5 VAS f1 C-SFODI

AR ARSI
it #

CLBP % Ji5 2 B I o7 R VF Ak = 224K 5 VAS,

x 2 WHDAYTHIE 'H-MRS Rt (xX+s)
M B mE NAA/Cr Cho/Cr MI/Cr GIx1/Cr GIx2/Cr GIx3/Cr GIx4/Cr GIx5/Cr GIx6/Cr
CLBP 30 iAyTHi 1.692+0.140 0.633+0.054 0.564+0.113 0.385+0.087 0.247 +0.046 0.616+0.060 0.290+0.115 0.335+0.050 0.272+0.061
30 JAYFIE 1.798 £0.144™* 0622 +0.052 0576 +0.124 0.327 +0.099"* 0.252 +0.062 0.577 = 0.048"* 0.237 £ 0.078" 0.322+0.070 0.267 +0.063
tH -3.078 1177 -0.538 2913 -0.409 3.465 2.233 1.056 0.378
P1{H 0.005 0.249 0.595 0.007 0.685 0.002 0.033 0.300 0.708
HC 30 AYERT-1.744 £0.112°  0.662 +0.052 0583 +0.098 0.367+0.105 0.267.+0.056 0.614+0.063 0.268£0097 0.346+0.051 0.287 + 0,060
30 A7) 1.768+0.133  0.653 +0.067° 0.613+0.126 0.370+0.090 %0258 + 0.057 0.594+0.064 0.291+0.112" 0.355+0.049" 0297+ 0.054 "
t{H -0.845 1.068 -1.920 -0434 0.862 1.449 <0.937 -1.146 <0.934
P1{4 0405 0294 0.065 0.667 0.396 0.158 0.356 0.261 0.358

5 CLBP 413771 b# Y ¥ P<0.05, **P<0.01; 5 CLBP41[W#LkE:, “P<0.05
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C-SFODI & # %, % X, CT & MRI#EE &K #
e LA SRR, BRI N "H-MRS AR 7R
T CLBP H:3# PCC JikilX. NAA/Cr FI GIx/Cr {5754k 1]
Al e B RV 2203880 A AL 2 — o

CLBP & 7 Z 1> il X NAA F£ 1%, Zhao X
25 10155 0 CLBP H 35 RiT 11717 7] NAA ¥k & %5 HC 40
B & A, Fayed N 45 " & B8 MR B (fudl
54 IR . 33 Filfwkm Al 8 il = X&) 5
FUHE ] NAA ZKF BT HC 41, NAA JKFFEfR4R
N8 PP R A D) RERR AT s B . AR ST K
P, LRI CLBP &% PCC i [X NAA/Cr 7k -4
i, X Didehdar D % " /37 25 5] CLBP ## %
it 5 JEE ARG A . RTF0AT ] 5 NAA/Cr 2 AE
TR 25—, (HAHF 5 sk b 1 I 28 1k 4 A= F
{GHAT 1 YKHESERY CLBP (3, ASARAT 1 Wiy rak
(RS o S A B, R RIS AR K LA
JEJRSE C £F 4K i fth 28 0 R 58 NAA/Cr 7K
W, XA R A 2 onEE S 50E .

HRAX 22 RGE AT TERI 235 1 GIx 25 CLBP (i)
TRE AR o SR B T e B 27 3 AL A A
ISR HIHE ] Glx W R ™, = g ok s
TN Glu K-35 T a4 ", Fayed N 45 1
KIEYE N B PCC 1Y Gix KT, JH5%9m
FEREIEAHSG, FRBL, JCIe bl s K ik ¥
TSV A E, MCMIX M R Rm A ERRE, —7
T i B GIX 5 AR 2T B %Ay SRS is , 7o
CMATVEREE”, T3y I R GIx B AL
ShEMZTAERIR (5) 8T, XA AR
1L R R s

W EEYE T R bR EA TR, B ZI%L
B AR 1, AT BE S e A A% O S RN AT
oo DR AR K BHE STE A S AT 567 R i
RS 20U B it (EEE R S
) eE: LN, AR, teSB bk
27 P BTy CPHBKZ T, 4B KRS
UM FIEA5VE T, ASBF9E CLBP M EHEE S Glx /K48
HC 21 [F)30) 5 W AIG,  mT RS2 4 S B 20 ) 241 i
K BN BHZSUNL, PR T IR AEER . A
BERIZMARITEE, MR 2ot 4 iR . GIx 3
ST, A SR B T A R RE Y,
HACHE I 9 B2EAIK GIx/Cr /K- 7T AE i 1) 2ie3% CLBP
T A A T R AR RS R . B i
BAERERIL T i —TER RS, Bl RAK LR
22, BN R G M, 2 B S i

PEATH L N IEE RR 5E. PCC S5id42 . NI4T
AEA X, PCC 1y Glx J /> A BE 2 98055 X HE 75 # 95
f) R, B SIS S8R, RS
BT 5 T BT EESEBEE . SAN, AN G
W& B ) 2] CLBP #i35 PCC i X #h 2870 A A& 1
AL 2, AWRBT 4 & BETT RN Z] PCC ik IX
GIx/Cr KV E AL, RS A5 PCC 1T
AE AR A RV Z20 R 25 1

Yabuki S 25 2 % Bl CLBP 3 i NAA/Cr
PSRBT 71443 (Numerical Rating Scale, NRS)
BERME, WA A LB CLBP B AT I NAA/
Cr {1 VAS Z[HIAHIEM:, nIfES ROIA XK. Foli
5 A& i FIAL PR (5 B, CLBP (3 NAA Ik B %
ATV N T I GE i 2oeifii. CLBP i £
Ly T T RN I 7 8 N 95 = Rl ) i -9 s E2
A[¥AME, PCC ARl CLBP iy W X 7 LIRS,
iRl LR B NAA/Cr 5 VAS Z ] i = A ek, R4S
55, CLBP B IHY7 EIZ] NAA/Cr F1 GIx/Cr /K-
BORITET R A Bk, H5 VAS fil C-SFODI 24k
FREAG MM, FPIMEE NAA/Cr F1 GIx/Cr /K F- B
FMPEAEHESI PR, X Ry PR A 2 B 2V ML 5
ZTCNTEER R ERAE T B LA

AR FEA D, A Hr i RN %) CLBP &
HMACE AL, AR TP KEEA B I T K AT
FRfYT, PR R TR AL

ZE EFTR, "H-MRS 2 Wil #E & 1 CLBP 1%
RO Z05 R $0E T & 00 . CRIMERE T ik, JRHnas
[l NAA I Glx W52 5 T #E 2 B 215800 1) HPoAk g 4
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