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[#HZ=] BB MEF & B xR T 2% (chronic low back pain, CLBP)A£ 8 X R, %9 44 98 2L &2 A & B K WLZE 2R 48
X EHBAFREGH A, W EFTETRIREEMARTREGKEF N, FiE TR E 4 340~360 g 49 SPF 4 At
SD XA 32 A, MMSAEEN BFRA R TIRRAERA GFTHA, FA8 A, BALAKXRAIEAM Li-L A1 4
3 B & % % (external link fixation system ,ELFS) , & 5 KL RN ELFS, A7 FF 24, = G A R4 A 2L 0% )7 40
AN ELFS &, £ A8BEBmMWA A EH SN, MEH 2Hz 9 R F#HATF EF A, 15 min/ ok, 1 k/d,#E % FR 14 d, 5 5]
JEEAA TGS 1.3.7.10.14 X 4 m v 20 K R AU R i R 8] 1A (paw with drawl threshold ,PWT) , & 4 it & &2 18]
18 (paw withdrawl latency ,PWL) , & 77 J #1 25 R )& , B8 3% % 7% & M) 2 % (enzyme—linked immunosorbent assay , ELISA ) #
M % R UL 2R P 45 % AL B 48 X K (calcitonin gene—related peptide, CGRP) #=4b 22 £ ¥ B -F (nerve growth factor, NGF)
WREA, ER. 2L 5BF Kae) PWVT . PWL 2B ¥ LEF 2 F (P>0.05); # A A5 ,CLBP £ A 41 = 0% 77
20 PWT. . PWL 8 2 A% (P<0.01); F i m# )5 % 1.3 X ,% /7449 PWT 4 CLBP A A 40 % & R 8 2 (P>0.05) ; 5 % 4m
5T R, w745 CLBP A X RAg, & B 23 B I & e A% (2 = F 40 L %3t 5 & L (P=0.056>0.05), £
BT H 1014 X7 K R A AUARA AL T 46 b, B 55 CLBP A X A0 A 43t 5 & L, 4 7 A4 (P<0.05,P<
001);F%%7E% 1.3 K,%8746 PWLEK CLBP BER UK ERH#RH B (P>0.05);#F% 7 R, %545 CLBP
#2089 PWL A %3t % & L (P=0.016<0.05) , F ik A # sF CLBP X A #hm B AL A T & A3 5% %4 k. CLBP
A MERIP CGRP fo NGF £ 23 & TE oM BF R4 (P<0.01),657 6 FMmE 0 4EHA W E T KP<0.01).4
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Effects of manual loading on calcitonin gene-related peptide and nerve growth factor in rats with chronic low back
pain LYU Zhi-zhen ,ZHU Qing-guang ,KONG Ling-jun ,CHENG Y an-bin ,GUO Guang-xin ,ZHANG Shuai-pan,ZHOU Xin,
and FANG Min*. *Yueyang Hospital of Integrated Trditional Chinese and Western Medicine ,Shanghai University of Tradition-
al Chinese Medicine ,Shanghat 200437, China

ABSTRACT Objective:To observe the analgesic effect of manipulation loading on chronic low back pain (CLBP) model
rats and the expression of inflammatory factors in psoas major muscle tissue,and to explore the improvement of manipulation on
local inflammatory microenvironment. Methods : Thirty two SPF male SD rats weighing 340-360g were randomly divided into
blank group,sham operation group,chronic low back pain model group and treatment group,with 8 rats in each group. In the
model group, L,—Ls lumbar vertebrae were implanted with external link fixation system (ELFS). After implantation of ELFS,the
treatment group received manual intervention with SN force and 2Hz frequency on both sides of the spine, 15 min/time, once a
day,for 14 consecutive days. Paw with drawl threshold (PWT) and paw withdrawl latency (PWL) was measured before model-
ing and on the 1st,3rd,7th, 10th and 14th day after intervention. At the end of the treatment cycle, the concentrations of calci-
tonin gene-related peptide (CGRP) and nerve growth factor (NGF) in psoas muscle were detected by enzyme-linked im-
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munosorbent assay (ELISA). Results:There was no significant difference in PWT and PWL between the blank group and the

sham operation group after modeling (P>0.05) ;after modeling, PWT and PWL in the CLBP model group and the treatment

group were significantly decreased (P<0.01);PWT in the treatment group was not significantly improved than that in the CLBP

model group on the Ist and 3rd day after manual loading (P>0.05) ;on the 7th day after manual loading, the pain threshold val-

ue in the treatment group was higher than that in the CLBP model group,but there was no significant difference There was no

significant difference between the two groups (P=0.056>0.05). On the 10th and 14th day of treatment,the mechanical pain

threshold of the treatment group began to rise ,and it was statistically significant compared with CLBP model rats (P<0.05,P<

0.01) ;0n the 1st and 3rd day after manual treatment, the PWL of the treatment group was not significantly improved compared

with CLBP model group (P>0.05);0n the 7th day,the PWL of the treatment group was significantly higher than that of CLBP

model group,there was statistical significance (P=0.016<0.05). Manual loading improved thermal hyperalgesia in CLBP rats

until the end of the experiment. The contents of CGRP and NGF in psoas major muscle of CLBP model group were higher than

those of blank group and sham operation group (P<0.01). After treatment,the contents of CGRP and NGF decreased signifi-

cantly (P<0.01). Conclusion: Local massage loading has analgesic effect on CLBP rats, at the same time, it can inhibit the con-

tent of CGRP and NGF in psoas muscle tissue of CLBP rats,and improve the local inflammatory microenvironment.
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2 Ik (calcitonin gene-related peptide, CGRP) J& — F
TS 10058 4 5, e AR 2 K b TR 8, T 9 E S
B i 28 K R (nerve growth factor,NGF) J& T it
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A FEHE I PRAH DAL W 8 SR R 7 34
1 #EFzEE
L1 S ik

ITC JE i A SR AL model390 (1 £ AR} 2#
AR A BR 2w IITC I 9 A (b R AR A
wr A BRA R ), SR I 4 [ E & gE (R DRI A
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Calcitonin gene-related peptide ;
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#(200+20) g, 3 32 H W B ik w5 sh )
AR TAE S A o HHLE N R 4 8 FE R R
WK 350 g eI, SR BE LA 7 R LB AL 5
ZHAH BT ARG CLBP L RI4] JRyT 41 4 41, 4
%8 H,
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1 2H 2R F AT 3% $2 & 4t (external link fixation
system, ELFS) [ J7 32 & 57 K il CLBP #5511 ELFS
FE T 358 49 3B 2% [t 5 5P 44 (spinous  attachment units,
SAU) F1 4 %8 3% 2 58 4F (external link units, ELU) , 43
S HE 3 O SR M A (2 Bt 0 B AR B R I ) [ A
BRI B o BT BRI A ik s (1) ARHT 12 h B4k
Koo R R B B TR B 7% 1% BB 2 BN R AT RR
(0.5 ml/100 g) , I #H e Je 45 K B 2, 7 Jo i /2 I
SR, 00U I R AR BRAR S o TR XA B2, 5% 5 H]
WAS MR . (), TAR S Bl — kT
ARG PRRRAR X T o (3) 8 K BRI, A UE 7
Ly Ls Lo BR5E , ZJ5 VI IT B Jik B 30 55 08 ik v 2 A e 4
21,50 i A I . (4) ] 10 ml 7158 5K 7E Le
P R IE R B2y 2 mm AL, Z )5 F SAU
[l 5 Le B2, [A] FE 1 J7 1k 42 3% Ls A1 Ly B M 22 o
(SIMRAL LS, (6)4% ELU SMRIE 4, I Li-Ls
MM Ls—Le 3% BB 53 5K 3 > i 5% il 7 1%
ot ke, W 1, (7) kg4 HBVREE H. h
T UG [ g 2 MR A TEE RS 3d N, 1
B MLERKRER (2ml I 0.9%4 FEER /K 8 ml) DA
B I6 E
1.4 JreH S5k

2 A AT T A B, AR 5, SR TR
CLBP #5582 3G 7 4[R2 O o s T AR A - FORE R ik
R LV G 48 &, AL e [ 4 4% . CLBP R
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Fig.1 Sketch and appearance of chronic low back pain model
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A7 B 3% 7 o el KEE FHEE R E A5 15 min, iE
NEIREE , FFIRIR T I, B KRR A E e i )
e EERR B (H A FingerTPS) it 47 T #4F , 45 2 8L
T8 TR BT ER, 8 T i 12 i S48 48 i i ik
1A WEE R . B IRIETF R bR S —  F 150
PR BOEAE AR B ) & S NN 2 He, 15 min/IK,
1 k/d, ST 14d,

1.5 EHE bR S I 77

1.5.1  HUAEHN S0 B 8 (paw withdrawl threshold,
PWT) W & 4 B 7 & B AT . 15 25 1.3.7.10,
14 KXF 4 HR A A G R PWT JEA7 004 o 1E =
TR AT A W PR 2 d, AR AT 2 2 3E B 30 min
W7 32 % A TITC H 30 9 5032 B30 3, ) 3 i
AP K P B A i B %, M FE AR L i Max
T, BT 0 e 7 FH AR A ) A B AR A i) e K R ) (%
S RED) o TN B, TR T e T AT S A
KV 218 1 Fe gl 3252 T Tip Sk 2 bl R BUE O
A KRA %8 TN, a0k 58 B — il ik, H18 %%
B AR BRI 3 U, O IE S 2 H B .
1. 5.2 #H38 s  B] {E (paw withdrawl latency,
PWL)E 43 B REREET TS5 1.3.7.10,14 X
X4 KRR AL R R PWT g7 & o 1 =2 fT 7

IR AEE 2.d, BUOAHT 2 S
;30 min o FAR ' R 9 IR R
55% , I B K A U5 0T o KRR
i AN 178 B B SO & Nl == ey
H S5 1130 5% o W Bt B R
Fre it 20s, HLA% A shis ik, 5
AT 3K 20.00 s, B 2R B
3 W BB IE R 2 H B
1.5.3 ELISA 3152 CGRP NGF
BAWE 175, 10%7K
S NN YN SN =812
TN P YN AR )
T8 W % Ly—Le 9 10 N Z Pk
B R MESE B R AL E L, =T
L5 ml B0 . BRI AT
fE-80 CrkAh & M. Wil M &
filt, Fe IRCELISA i3t 70 £ i B 45 it
TTHE,, SR UAE 450 nm 6
BRI H: OD M, 25 b ofi 2
J5 AR AR I 45 SR e
1.6 Suif2Eabrg

K SPSS 21.0 G it B 4 A7 43 B Ab B, 52 364K
it o R S B bR o 22 (s ) 6o, 4 B) HL AR
FHELR R J5 2253 BT (one—way ANOVA ), Lk LSD £ 5%
PEATULIR B WG LA s 41N 2 A  FL R R
D7 22 50T, 25 GRS FIR IE 25 20 A sk, 00 2R T A
SRR L P<0.05 2t A S iFE X,
2 H#R
2.1 KE PWT p92s4k

& 2H K BUTE S AT R PWT It 4 5 s , &% 40
[B] PWT Hed 25 o4t it24 3 L (P>0.05), 4i[a]n]
oo 28 HAl T ARARRAEREIG S 1~14 Kt
P H PWT (H 22 R ¥ G248 L (P>0.05), =5
I 2H R B PWIT 78 4 S 56 X0 25 J 309 ) G P Sl ol 2
25 I ] A 2 () 22 5 RS i E L (P>0.05) 5 ] F R
2R B PWT 78 3 > 52 56 W8 4 J5 391 9 G W g ol 2, 4%
B[R] 5 2 (0] 22 5 C G i 2% 5 L (P>0.05) ; CLBP A 7Y
ZH K BRUAE B A B JE 09 P PWT 43525 AT, 36 5 Aty I
FHHZE A S22 B L (P<0.01); 525 A MR T
RAE, 6 1~14 RN 2ZEFWESIFE L (P<
0.01), JRITHAEMM)E 5% AH AR F R4 L,
ZFA G L (P<0.01), 5 CLBP FiRIZ A H 22
SRGATERE X (P>0.05) , FEFIRIRIT N 1-3 KX,
AT AR B LR B T B R, 5
CLBP #E5K FRUM b 22 Rt o Ge 1127 7 X (P>0.05) .
FIRITH T R IRITA KRS CLBP SRR UM HE



5 2021 4F 3 HES 34 4555 3 M1 China J Orthop Trauma, Mar.2021,Vol.34,No.3 +285-

FWEREZH SR EE, A FHEER 5
27 U (P=0.056>0.05), Z=IGITH 10~14 K IGIr 4
KWLM B E T 4G B, H5 CLBP ?ﬁﬁﬂj{ﬁ
A H 25 A Gi it & X (P=0.013<0.05,P<0.01),
£ 1,
2.2 KE PWL 17224k

2 K BRAE S AT Y PWL 25 R s, 45 41
6] PWL 24 5% 41125 2 X (P>0.05) i [a mf [, 28

52 AR TFARALE, 22 R G5 L (P<
0.01), ALK FUSBLS S 1 X PWL 328 B g
Y 5 A, 1T S L3 25 A e a2 L (P<0.01) 5 )5
BT 20 45 ) 8] i 8 TP A, UFE B IS 55 10 K 213k
AR ;167 4R RUE 485 5 PWL i 25 B A, o B
T S B BB R AR TR T AL SRR L8 1~3 d
25 IF G E L (P>0.05), 18 7d 8 iRIT A
5 CLBP #7144 () PWL %#ﬁ%ﬁ“iﬁX(k

0.016<0.05), F Mz x; CLBP B4 52 o
A THCEERPISLEETR, k2,
2.3 ELISA 3R BERNALR CGRP F1 NGF &
e B

43 4% B CGRP #1 NGF f ELISA 32 7] 2 13 B
PR, LB PRAUAE 450 nm O BEAE T I 3L

FA . RFARLR RSS2 1~14 KRt
HPWL fE 22 5 ¥ 048 i 22 B (P>0.05) o 25 HALR
S PWL 75 4> 52 56 WL ¢ J] 389 1A D S i 2%, 4% ik 1]
WA 22 5 LG5 B L (P>0.05) 5 8P AR 41K
PWL 75 5 A~ 52 56 W€ 3 9 P DG W Sl i 2%, % I 1)
Z I ZRICG I HE X (P>0.05); B H B[] sl A3 EAT

x1 BEHXRAEEES PWT E (v+s)

Tab.1 PWT of rats in each group at different time points(x+s)
45 R TR EIRIPS CHRIPS %7K %5 10 K %14 K
Sk 8 56.61+6.36 54.91+4.86 57.10+£7.37 55.19+5.71 56.74+4.03 57.65+2.89
BF A4l 8 54.28+5.83" 55.84+6.05 54.62+4.40% 57.67+5.62* 55.36+4.01° 55.72+2.75®
CLBP #2721 8 55.72+5.95" 36.51+4.06" 34.54+3.68" 35.26+3.64" 35.50+2.83" 33.29+2.61"
BT A 8 55.93+7.25¢ 37.32+4.46% 38.01+2.68% 40.02+3.727 40.60+4.30°° 43.48+3.02¢
FA{H 0.189 37.735 44375 42.939 61.272 130.126
P 0.903 0.000 0.000 0.000 0.000 0.000

W5 A A R, Y1=-0.73,P>0.05,%=-0.07 ,P>0.05 ,%=—-1.02, P>0.05 ,*4=1.04 , P>0.05 ,*1=-0.72 ,“P>0.05 ,*“t=—1.37 ,P>0.05 ; 5 {8 T R 4 L% ,
h=0.45,P>0.05,"%=8.45,P<0.01,"=-8.26,P<0.01,"=-9.38, P<0.01,"1=-10.36,P<0.01 ,"1=-15.89,P<0.01; 5 CLBP #i % 4] It % ,“t=0.07,P>
0.05,%=0.35,P>0.05,%=1.43,P>0.05 ,“4=1.99, P>0.05,1=2.71,P<0.05 ,“t=7.22 , P<0.01

Note : Compared with the blank group,*t=-0.73,P>0.05,“=-0.07,P>0.05,“t=-1.02,P>0.05 ,*¢=1.04 , P>0.05 ,“t=-0.72,“P>0.05 ,*t=-1.37,P>0.05;
compared with the sham operation group,”t=0.45,P>0.05,"=8.45,P<0.01,"=-8.26,P<0.01,""=-9.38,P<0.01,"t=-10.36,P<0.01,"%=-15.89, P<
0.01 ; compared with the CLBP model group,“=0.07, P>0.05,“%=0.35,P>0.05,=1.43,P>0.05,“=1.99,P>0.05,“1=2.71,P<0.05 ,“4=7.22, P<0.01

x2 BHXRAERES PWL E (v2s)

Tab.2 PWL of rats in each group at different time points (x+s)

2153 e T AT EIRIPN %3 K EINIPN % 10 K %14 K
sk 8 13.23+1.05 12.91+0.97 13.04+0.81 12.56+0.66 12.62+0.37 12.61+0.51
T ARA 8 12.98+1.01" 12.85+1.092 12.77+0.57* 12.74+0.50* 12.78+0.70% 12.57+0.47
CLBP 721 8 13.18+0.77" 7.23+0.50" 6.91+0.40" 6.82+0.51™ 6.39+0.55" 6.77+0.69"
RIT UL 8 13.15+0.85"' 6.89+0.41° 7.30+0.41° 7.51+0.43* 8.85+0.80 8.97+0.71¢
F 1y 0.125 117.445 273.800 283.089 196.148 182.258
PA{a 0.945 0.000 0.000 0.000 0.000 0.000

FIA %, Y1=0.55,"P>0.05 ,t=—-0.14 ,P>0.05 ,“t=-0.95 ,°P>0.05 ,*=0.66 ,“P>0.05 ,“t=0.50 ,“P>0.05 ,“t=—0.15 ,“P>0.05 ; 58 F KR 4 It
% ,M1=0.44 ," P>0.05 ,"1=-14.07 ,"2P<0.01,"=20.45 ,"*P<0.01 ,*1=22.14 ,"P<0.01,"1=20.40 ,P<0.01 ,"4=-19.29 ,"P<0.01; 5 CLBP Fi B 4H [t %5 , 1=
0.06,"P>0.05,%=-0.86,°P>0.05,“=1.37,°P>0.05, ,“4=2.58 ,“P<0.05 ,“1=7.87,“P<0.01 ,4=7.31,P<0.01

Note : Compared with the blank group,*t=0.55,"P>0.05,%=-0.14,“P>0.05,%t=-0.95,“P>0.05,*t=0.66 ,*P>0.05,*t =0.50 ,“P>0.05 ,*t =-0.15 ,“P>
0.05 ; compared with the sham operation group ,"t=0.44 ,"P>0.05,"%=-14.07,"2P<0.01,"=20.45,"P<0.01 ,"=22.14,"P<0.01,"1=20.40,"°P<0.01 , " =—
19.29,"P<0.01 ;compared with the CLBP model group,“#=0.06,“P>0.05,%=-0.86,°P>0.05,%=1.37,°P>0.05, ,“4=2.58 ,*P<0.05,“1=7.87,“P<0.01,
“=7.31,P<0.01

5%
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OD i, £ HibruELPETr AR 3 A L 45 2R I
CGRP #I NGF (8 ¥ )i . CLBP £ 5 4 K JJL
CGRP #1 NGF & #4723 g A MR T AR 4L (P<
0.01) BT JG , I 1Y & & 2 AR 2 BE A R B, WL
#* 3.

*3 BAKXREAN CGRP #1 NGF HE B & E18 (v+s)
Tab.3 Contents of CGRP and NGF protein in the psoas

major muscle of rats in each group (x+s)

2H 5 R CGRP (ng/ml) NGF (pg/ml)
EISE 8 4.83+0.88 251.54+16.44
T ARH 8 5.12+0.62" 256.23+24.08>
CLBP #7 2 8 14.09+1.18" 406.78+23.44"
RIT A 8 10.05+0.79"" 355.14+29.80°
F {8 - 197.066 81.559
PAH - 0.000 0.000

5 e A A, M1=0.66,*P>0.05,=0.39,2P>0.05 ; S5 {8 T R 41 kb
B ,M=20.15,"P<0.01,"=12.59,"2P<0.01; 5 CLBP £ 7 4] tb 45 ,'t=
9.07,'P<0.01,%=-4.32,P<0.01

Note : Compared with blank group,*r=0.66,"P>0.05,“=0.39,2P>0.05;
compared with sham operation group,t=20.15,"P<0.01,"#=12.59,"P<
0.01 ;compared with CLBP model group,“'t=9.07,°'P<0.01,“¢=-4.32 ,*P<
0.01

3 it
3.1 CLBP BURIEE 7 L% F o X1 2 B L O
W

P VE N R R T e R ABE ) AR 5 400 , 1
WS THE S . RS ST T B
AR SRR, BRAE AT BTG IR b i T
T E A EE T WAL (subluxation ) BT 5 | 2 A4 48 14
BRI, It H R IERE A [ R s [R) 3G, R B A
R J5 2 B 5 /Y 88 fA (posterior body angle ,PBA) £
R a3 0T & 22, R BRURH L Yy B AR 119 7% 20 B 4%
TEH KB 3 55 , B A S e A Bogl “ BaE " RS
5 AT Bl B B OCH T o AR B RS, A A
BARAE T R E AR R E AL 2 — BT R
L 38 B — PP S A R T A B — R O Y
A, X R BN T N IS 2 R B HESC Y
MR St o IR 58 A B LA AN TE i 28 34 3 B
BN 55, B R M/ T i T RE AT 1)
B R b A T RE B A5 R E A IR R R B . ki
TR Y SR FH AT 3% 42 1 o 1 O i, BRI R RS 35 4
B (La=Le) B35 21, AT 75 3 G B A A B B 2 RS
T i) CLBP gh i #5i%1 , Charles 45 'S'BF 57 2 BH 24 S
I ] B R 4 R JE R AR R R R 2
Henderson % & BUZ A A 175 5 T, KRR Rz 15 B i)

A FE K EEAE [ 2 16 J& S Al 34 hn 300%LA |, X4
RO 177 R i £ o S V) 5l N N E ¥ S = R
TE RIS A LA R R

A Tk R AT CLBP 24 HA R )
2, G R A HERE T IR B A T AL Y
INPURAFTEAS 21 H A W o8 B e = F k]
A A A7 A9 SR B R O A 28 G PN AR A O S T G
Xof 12 M PR AR R A S B AR 0L o ARE IR
B B2 907 T DA M ) 4% 28 0 K R DRG
P Iu ) P2X3 B i R, FEAIK Nat K+ Ca™il
BT MR DRG # 2 oo 24 A M, DA 40 il Hh #iX A fk
S BB S0V - Song 45 B T3k XF CCD Al
KRCE A B AN, AT ARk AR R R R Y
Piezo2 ZRTEEG LAY o AR 5T ) FH AN [ 1475 3
IR UL CLBP, & 3038 1o 465 400 T 1 hn 48 )= 38
AL, v LU AR B S 2 1 PWL A PWT, Ui BH
e T2 TR K R LA B 1 B R
3.2 Tk T E e Ok S R A SRR

ELFS J& —F 78 JC B 4% 1 T il 2 S 5B A A 4 )8
[ 7 %o KRR A R AT O T S ) A L e AR
JEHY S5 R, AR W] BRI U 3 K B 1 0 K
R SN S SE N oy cu i e s o7 N A
53 B IF 1.5~2 em, PRI R34 K I I 46 14
BB o QAR LI R XS sh A IR I R RS i T
SV PR I BB L KR S AR B S AN A
ARBL o SRR KIS B 205 7~10 KRB HIE , Bt
ARG X 3 AR L A B T TR A A R A i A I
BEAT o IR R, H 3 M BT i PO 5 v S g B B
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