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Effect of acupotomy intervention on the morphology and ultrastructure of rectus femoris muscle in rabbits with
knee osteoarthritis LIU Jing,LIN Qiao-xuan,LU Li-ming,GUO Ze-xing,LIU Hong, ZHANG Liang-zhi,and XIU Zhong-
biao*.*The People’s Hospital Affiliated of Fujian University of Traditional Chinese Medicine , Fuzhou 350004, Fujian , China

ABSTRACT Objective:To observe the effect of acupotomy on the morphology and ultrastructure of rectus femoris muscle in
rabbits with knee osteoarthritis and to reveal the possible therapeutic mechanism involved in the effect of acupotomology on the
treatment of knee osteoarthritis (KOA). Methods : Twenty-four male New Zealand rabbits aged 6 months and weighed (2.0+
0.5) kg were randomly divided into blank group,model group and acupotomy group, 8 rabbits in each group. KOA model was
established by modified Videman method with left hind limb extended plaster immobility for 6 weeks. In acupotomy group, the
transfascial focal points of quadriceps femoris muscle were released by acupotomy under the guidance of Jingjin theory for 4
times and once a week,and the treatment points include Hedingci, Binwaixia,Binneixia. Blank group and model group were
fed normally without intervention. One week after the end of the intervention,the pennation angle (PA) muscle thickness
(MT) , cross-sectional area(CSA) and strain ratio (SR) of rectus femoris were measured by ultrasound. HE staining was used to
observe the changes of the tissue morphology , the number of muscle fibers and the average area of muscle fibers. The myofibril
of rectus femoris,sarcomere and myofilament were observed by transmission electron microscope. Results:The PA of rectus
femoris muscle in the blank group was (9.05+0.21)°. The MT was (1.09£0.09) ¢m and the CSA was(1.30+£0.01) cm® The PA
of rectus femoris muscle in the model group was (3.06+0.15)°. The MT was (0.71£0.02) ¢m and the CSA was (0.77+0.02)
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cm” The PA of rectus femoris muscle in the acupotomy group was (6.94+0.28)°. The MT was (0.80+0.05) cm and the CSA
was (0.94+0.03) cm® The muscle PA,MT and CSA of rectus femoris in the model group were significantly smaller than those in
the blank group (P<0.05). Those in acupotomy group were significantly increased compared with those in model group (P<
0.05). The SR of rectus femoris muscle was 1.19+0.02 in the blank group,3.50+0.05 in the model group and 1.99+0.07 in the
acupotomy group. The elastic SR of the model group was significantly higher than that of the blank group (P<0.05). These in
acupotomy group was significantly lower than that in model group (P<0.05). The results of HE staining showed :in blank group,
the fascicles of rectus femoris were arranged neatly,the number of beam of muscle fibers within the fixed visual field was
94.38+3.50 and the average CSA was(0.75+0.22) mm* In model group, the fascicles of rectus femoris with different sizes were
disorganized with a small amount of inflammatory cell infiltration, the number of beam of muscle fibers within the fixed visual
field was 196.63%2.62 and the average CSA was (0.26+0.03) mm?. Compared to the blank group,a significant increase in the
number of muscle fibers in the fixed field in the model group (P<0.05) and the average CSA decreased significantly (P<0.05).
In acupotomy group , the rectus femoris fascicles in the acupotomy group tended to be arranged in a more orderly manner,with
the inflammatory cells decreased ,the number of beam of muscle fibers within the fixed visual field was 132.88+4.61 and the
average CSA was (0.70£0.07) mm?. Compared to the model group, a significant decrease in the number of muscle fibers in the
fixed field in the model group (P<0.05) and the average CSA increased significantly (P<0.05). The results of transmission elec-
tron microscope showed : compared with the blank group,the overall arrangement of the myofibrils of the rectus femoris in the
model group was less structured. There was fracture between the muscle fibers and the sarcomere , the myofilaments were disor-
dered,and the fracture of the Z line was discontinuous. Compared with the model group,the myofibrillar texture of rectus
femoris in acupotomy group was clearer,and the Z line was more continuous. Conclusion : Based on the jingjin theory,the re-
lease of quadriceps femoris by acupotomy can effectively improve the morphology and structure of rectus femoris,and promote

the repair and reconstruction of chronic skeletal muscle injury in rabbits with KOA ,which may be one of the mechanisms of

acupotomy in the treatment of KOA.
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Fig.1 Elastic ultrasonography of the muscle pennation angle ,muscle thickness,muscle cross-sectional area and elastic strain of rectus femoris in three
groups of rabbits. Comparison of pintle Angle ,muscle thickness and cross-sectional area of rectus femoris in three groups:blank group > acupotomy group
> model group ; In the elastic strain rate image , the circle shows the elastic color map of the interest point of rectus femoris (2 em from the right edge of the
patella) ,and the blank group was green,the model group was red,and the acupotomy group was yellow. The ratio of elastic strain rate of the three groups

was compared : model group > acupotomy group >blank group
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Fig.2 Changes of the HE staining of rectus femoris in three groups of rabbits (x100). The red ar-
rows indicate infiltration of inflammatory cells. In the blank group,the muscle fibers of rectus
femoris in longitudinal section were arranged neatly and the muscle cells were evenly distributed ,
and the cross section shows the well-proportioned fascicles. In the model group,the longitudinal
section of rectus femoris muscle fiber arrangement was disordered and a few inflammatory cells in-
filtrated ,and the muscle bundles had varying sizes across the cross section and the number of fibers
is reduced. In the acupotomy group,the muscle fibers of the rectus femoris in longitudinal section
tended to be arranged neatly , the distribution of muscle cells was more uniform,and the inflamma-

tory cells were reduced , and the cross section shows an increase in the number of fibers
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Fig.3 Changes of myofibrils,sarcomere and myofilament in cross section and longitudinal section
under electron microscope of rectus femoris in three groups of rabbits. In the blank group , the arrows
showed that the muscle fibers were neatly arranged ,the sarcomere structure was intact,and the Z-
line was continuous. In the model group,the arrows showed the disordered arrangement of muscle
fibers, the destruction of muscle node structure ,and the Z-line fracture discontinuity. In the acupo-
tomology group, the arrows showed slightly disordered arrangement of muscle fibers, relatively com-

plete sarcomere structure , and slightly distorted Z line
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Tab.3 Comparison of the number of muscle fibers and the

average area of muscle fibers in each group of rabbit rectus

femoris(x+s)
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2% Sk
Tang X,Wang S,Zhan S, et al. The prevalence of symptomatic knee
osteoarthritis in China:results from China health and retirement
longitudinal study[ J]. Arthritis Rheum,2016,68(3) :648-653.
Cross M,Smith E,Hoy D, et al. The global burden of hip and knee
osteoarthritis : estimates from the global burden of disease 2010
study[J]. Ann Rheum Dis,2014,73(7):1323.
KR, X . N A 55 s AR LR B VR T I e [ ).
o € 25 5410 ,2017,14(27) : 161-164.
LIU JM,LIU J. Exploration on the acupotomy therapy for knee os-
teoarthritis from the characteristics of aponeurotic system and bow-
string[J ]. Zhongguo Yi Yao Dao Bao,2017,14(27) :161-164. Chi-
nese.
& SBAR SR AR B, Xt L S5 BT TR YT I OGY R I R %6 K
BUERI S [T ], 3277 v B2 25 K22 41 ,2018,20(1) - 15-18.
XIU ZB,ZHANG CX,LIU H,et al. Clinical effect observation and
mechanism discussion on needle knife release in treatment of knee
osteoarthritis[J ]. Liao Ning Zhong Yi Yao Da Xue Xue Bao,2018,
20(1):15-18. Chinese.
WA, T, sk Ty, A BE 1T TR KOA 4 060 5w i B2
T B0 Sk JUHS 26 P g i e [T . Bl AR i K 2% 7 ,2018,34(11)
50-54.
HU B,YU JN,ZHANG HF ,et al. Effect of acupotomy intervention
on contractility of quadriceps femoris and pathological changes of
articular cartilage in KOA rabbits[J ]. Zhen Jiu Lin Chuang Za Zhi,
2018,34(11) :50-54. Chinese.
JRUESE. ML RV IZ R S MR RT D). R,

[10]

[11]

[12]

[13]

[14]

2019,32(5):391-395.
ZHANG HM. Standardized diagnosis-therapy and stepwise treat-
ment for knee osteoarthritis[J ]. Zhongguo Gu Shang/China J Orth-
po Trauma,2019,32(5) :391-395. Chinese.
Bandak E,Boesen M ,Bliddal HA , et al. Associations between mus-
cle perfusion and symptoms in knee osteoarthritis : across sectional
studyetetal [ J ]. Osteoarthritis Cartilage ,2015,23(10):1721-1727.
Francisco V,Perez T,Pion J,et al. Biomechanics,obesity,and os-
teoarthritis. The role of adipokines : when the levee breaks[J]. J Or-
thop Res,2018,36(2) :594-604.
ZEVGUE, XURAE . T e 2T R DG R R AT A
Jroumgs )], e R 25740, 2017,32(8) : 3344-3346.
LI XH,LIU XX. Treatment strategy of knee osteoarthritis with Jin—
Gu imbalance based on the Jin-Gu theory[]]. Zhonghua Zhong Yi
Yao Za Zhi,2017,32(8) :3344-3346. Chinese.
XU ity BREG S, A B L S BCR Videman 32 52 5 8 5615 &
HISEBR AT FE D). HE S 2441t ,2020,30(3) : 212-219.
LIU J,LIN QX,LU LM, et al. Experimental study of modified vide-
man method to replicate knee osteoarthritis in rabbits[J ]. Kang Fu
Xue Bao,2020,30(3):212-219. Chinese.
P S Oy o [ 2R 2 (M) b a0 o Bl AL, 2009681~
728.
XUE LG. Zhongguo Jing Jin Xue[M ]. Beijing:Chinese Medicine
Ancient Books Publishing House, 2009 :681-728. Chinese.
X RIS, B R S B BRI SR VAl R OG
9 G B EL L AR N R AT D). o [ B 25 5 41,2020, 17
(7):147-151.
LIU J,LIN QX,GONG YR, et al. Discussion on application of ul-
trasonic multimodal combined technique in the evaluation of
femoral rectus in rabbits with knee osteoarthritis[J]. Zhongguo Yi
Yao Dao Bao,2020,17(7) :147-151. Chinese.
GEREVG, P I, 1 L0 AR BE DT B0 KOA e il &1 4417 A 4
1255 B Integrin B1 . Col— I 3 4 ik 4w [J]. Hp 4
i 252435 ,2015,30(5) : 1689-1693.
LIANG CX,TAO L, XIAO H,et al. Effects of acupotomy therapy on
biomechanical properties of medial collateral ligament and integrin
B1,Col— II mRNA of cartilage in rabbits with knee osteoarthritis
[J]. Zhonghua Zhong Yi Yao Za Zhi,2015,30(5):1689-1693.
Chinese.
FEAA SRR, s Al AL T IO B T 48 G B Sk L
UL AR 23 2 g 52 [ 1. v 16843, 2019, 32(5) : 462-468.
WANG LJ,SHI XW ,ZHANG W , et al. Effect of needle knife inter-
vention on tensile mechanics of femoral quadriceps tendon in rab-
bits with knee osteoarthritis[ J ]. Zhongguo Gu Shang/China J Orth-
po Trauma,2019,32(5) :462-468. Chinese with abstract in Eng-
lish.
(U A 93 :2020-11-17 A SO D)



