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Effect of needle knife intervention on tensile mechanics of femoral quadriceps tendon in rabbits with knee osteoarthri-
tis WANG Li-juan ,SHI Xiao-wei ,ZHANG Wei ,WANG Tong,ZHOU Shuai ,and GUO Chang-qing. School of Acupuncture ,
Moxibustion and Tuina,Beijing University of Traditional Chinese Medicine ,Beijing 100029, China

ABSTRACT Objective:To observe the effects of acupotomy intervention on the behavior, morphology and tensile mechan-
ics of knee osteoarthritis (KOA) rabbits,and to explore the biomechanical effects of acupotomy on KOA. Methods : Twenty-
four New Zealand male rabbits were randomly divided into four groups:normal group,model group,electroacupuncture group
and needle-knife group,with 6 rabbits in each group. In each model group,rabbit KOA model was established by fixing Vide-
man’s left hind limb in straight position for 6 weeks. In the electroacupuncture group,rats were treated left on Liang Qiv (%%
fr),Xue Hai (1L ),Nei Xi Yan (NIEIR) and Wai Xi Yan (#MEEHR )3 times a week for 3 weeks. In the acupotomology
group , the left quadriceps femoris tendon was released with acupotomology , and the treatment was once a week for 3 weeks. Be-
havioral tests were performed using Lequesne MG knee joint evaluation method one week after the end of modeling and one
week after the end of treatment,and HE staining and mechanical tests were performed one week after the end of treatment. Re-

sults : Behavioral observation before treatment showed that there were significant differences in local pain, gait response, joint
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activity and joint swelling between the normal group and the model group (P<0.05) ,while there was no significant difference a-
mong the model group, electro-acupuncture group and needle-knife group (P>0.05). After treatment,the results showed that
there were significant differences in local pain,gait response,joint activity and joint swelling among model group,electro-
acupuncture group and needle-knife group compared with normal group (P<0.05) ;In local pain,the electro-acupuncture group
was lower than the model group , and there was no significant difference (P>0.05) ;there was significant difference between nee-
dle knife group and model group (P<0.05) ;there was no significant difference between electro-acupuncture group and needle-
knife group (P>0.05). In gait change, there was significant difference between model group and electro-acupuncture group (P<
0.05) ;there was no significant difference between needle-knife group and model group (P>0.05). In joint activity,there was
significant difference between electro-acupuncture group and model group (P<0.05). In joint swelling, compared with model
group , there was significant difference on electro-acupuncture group and electro-knife group (P<0.01) ,but there was no signifi-
cant difference between the electro-acupuncture group and the needle-knife group (P>0.05). Mechanics : Compared with the
blank group, the ultimate load of the model group decreased significantly (P<0.01) ,the ultimate load of the electro-acupuncture
group decreased (P>0.05),and the ultimate load of the needle-knife group increased (P>0.05). Compared with the model
group , the ultimate load of the electro-acupuncture group increased significantly (P<0.05),and the ultimate load of the needle-
knife group increased significantly (P<0.01). Compared with the electro-acupuncture group,the ultimate load of the needle-
knife group increased (P>0.05). Compared with the blank group,the maximum displacement of the model group decreased sig-
nificantly (P<0.01) ,and the maximum displacement of the electro-acupuncture group and the needle-knife group decreased (P>
0.05). Compared with the model group ,the maximum displacement of the electro-acupuncture group increased (P>0.05),and
the maximum displacement of the needle-knife group increased significantly (P<0.05). Compared with the electro-acupuncture
group , the maximum displacement of the needle-knife group increased (P>0.05). There was no significant difference in stiffness
among groups (P>0.05). Conclusion: Acupotomy intervention can significantly change the behavior and morphology, signifi-
cantly improve the mechanical properties of quadriceps femoris tendon stretch,and exert its biomechanical effects to achieve
the purpose of treating KOA.
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Tab.1 Comparison of behavioral scores of KOA model rabbits in each group before and after treatment (x+s,score)
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ERIVEE | 6 2.50£0.53*  2.40+0.70* 2.20+0.79*  1.80£0.63**  0.90+0.57*  0.20+0.63* 1.50+0.70* 1.60+0.52**
AL 6 2304048 2.40+0.52** 2.10+0.57**  2.10£0.32*  0.50+0.53*  0.80£0.79**  0.40+0.52*"  0.70+0.67"*
(AWK 6 2.10£0.32**  2.00+0.48** 2.20+0.42**  2.00£047*  0.40+0.52*" 0.70£0.48*  0.80+0.63"*" 0.40+0.52**
F1i - 88.309 69.882 41911 54.415 0.000 0.000 0.000 0.000
Py - 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

LRI R S IER4LH, *FP<0.01, *P<0.05; 5L RI4] e, #P<0.01,7P<0.05. Rl « T 41 *t=—15.00, P=0.00; i %1 £ *t=15.057 ,P=0.00; %I 7]
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Note : Before treatment : Compared with the normal group, **P<0.01, *P<0.05 ; Compared with the model group ,#P<0.01,P<0.05. Local pain : Model group
*1=-15.00, P=0.00; electro-acupuncture group, “t=15.057 ,P=0.00 ; needle-knife group, *1=—-21,P=0.00;electro-acupuncture group ,%=0.885,P=0.260;
needle-knife group,%=2.058,P=0.028. Gait changes:Model group, *t=-10.854,P=0.000;electro-acupuncture group, *t=-14.697,P=0.000;electro-
acupuncture group ,1=-14.697 , P=0.000 ; needle knife group,”=1.809,P=0.047. Joint activity : Model group, *1=—8.820,P=0.000;electro-acupuncture
group, “t=—11.699 , P=0.000 ; needle-knife group , * *t=-16.500, P=0.000 ; electro-acupuncture group ,t=0.325,P=0.749 ;needle-knife group,“=0.000, P=
1.000. Joint swelling: Model group, **t=-9.00, P=0.000; electro-acupuncture group, “t=-21,P=0.000;needle knife group, *t=-13.416,P=0.000. After
treatment : Compared with the normal group, **P<0.01, *P<0.05 ; compared with the model group ,#P<0.01,*P<0.05. Local pain : Model group, “t=-5.014,
P=0.000; Electro-acupuncture group, *t=-3.00,P=0.008 ; Acupotomy group, *t=-2.449,P=0.025; Acupotomy group ,“=2.060,P=0.054. Gait changes :
Model group, *t=—1.000,P=0.030;electro-acupuncture group, “t=-3.027,P=0.003 ;needle-knife group, *t=—-4.583, P=0.000; electro-acupuncture group
#t=—1.887,P=0.022; Joint activity : Model group, *t=—6.708 , P=0.000 ; electro-acupuncture group , “t=—2.449 , P=0.025 ;needle-knife group, *t=—3.280, P=
0.004 ; electro-acupuncture group,%=3.973,P=0.000;needle-knife group,*=2.588,P=0.003;Joint swelling: Model group, *1=-9.798,P=0.000;Elec-
troacupuncture group , “t=-3.280, P=0.000 ; Acupotomy group , “t=—2.449 , P=0.008
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Fig.1 Fiber group in normal group (HEx40) Fibrous tissue arranged in a wavy and orderly manner with fewer fibroblasts and slender morphology
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Fig.2 Fiber tissue in model group (HEXx40) Fibrous tissue arranged disorderly and crisscrossed ,and fibroblasts were slightly coarser in a short

spindle-shaped
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Fig.3 Fiber tissue of electro-acupuncture group (HEx40) Fibrous tissue arranged orderly and slightly proliferated with vitreous degeneration and long

spindle-shaped fibroblasts
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Fig4 Fiber tissue in needle knife group (HEX40) Fibrous tissue arraged in an orderly manner,and the proliferation was not obvious and slightly ir-

regular, and the fobroblasts were few and long spindle-shaped
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Tab.2 Comparison of ultimate load, the maximal
displacement and stiffness of femoral quadriceps tendon

(xxs)

_ FEARKL  HRPREAT S SNIA 7 Wz
(G29) (N) (mm) (N/mm)
E#HA 6 13.74+459  22.86x13.67  0.9928+0.0017
BAIE 6 6.63x2.45"*  5.56x2.90**  0.9903+0.0036
mEdH 6 11.04+2.84*  13.1624.95 0.9840+0.0282
o146 13.79£3.60%  20.02+12.93*  0.9917+0.0055
F A - 5.651 3.709 0.441
P A - 0.006 0.002 0.727

TE - SIER AL, "*P<0.01, "P<0.05; 5 HE B ke, #P<0.01,"P<0.05 . 1
B 2y « B2 20 **1=3.334, P=0.002;; 1 £ 20 *1=1.220,P=0.194; § JJ 21
#1=-4.025,P=0.002 ; fie KN FS AR 2H **1=3.301,P=0.006 ; £ JJ £ 1=-
2.683,P=0.019

Note : Compared with the normal group, **P<0.01, *P<0.05;Compared
with the model group, limit load : Model group , **1=3.334,P=0.002;In EA
group, *1=1.220,P=0.194;The needle knife group,”1=-4.025,P=0.002;
Maximum displacement : Model group, **t=3.301,P=0.006; Needle knife
group,*1=-2.683,P=0.019
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