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[Abstract] Background Eccentric exercise or high tension exercise could cause damage to
skeletal muscle structure, resulting in deficiency of dystrophin and secondary loss of dystrophin-glycoprotein
complex (DGC) from the sarcolemma, which indicated that down-regulation of dystrophin was one of the key
points of skeletal muscle injury from eccentric exercise. Duchenne muscular dystrophy (DMD) is caused by
mutations of DMD gene, resulting in the absence of dystrophin, which means that skeletal muscles of DMD
patients after birth are in the natural state of actual path of force transmission which carried high tension
from eccentric exercise. This paper investigated systematically whether expression of DGC is associated
with progressive muscle weakness in natural history of DMD, and analyzed the expression of DGC at the
sarcolemma of 197 confirmed DMD cases (9 days—12 years old). Methods The expression of a- and B-
dystroglycan (DG), a-, B-, v- and &-sarcoglycan (SG) and syntrophin at the sarcolemma of DMD patients
was analyzed by immunofluorescent staining. Results The study showed that there was no relationship
between lack of proteins and progressive muscle weakness with increasing age, although expression of a-
and B-DG, a-, B-, y- and 8-SG and syntrophin at the sarcolemma at different stages of 197 DMD patients
(9 days—12 years old) had different degrees of deficiency. Conclusions Deficiency of DGC may occur
before birth and DMD patients were recommended to avoid further damage to skeletal muscles from
eccentric exercise and high-resistance movement in activities of daily life and rehabilitation training.
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Figure 1 Fluorescent microscopy findings. Expression of a- and B-DG at the sarcolemma at different stages
of DMD patients (9 days—12 years old) had different degrees of deficiency. Expression of syntrophin at the
sarcolemma at different stages of DMD patients (9 days—12 years old) was slightly reduced. Immunofluorescent

staining medium power magnified
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Figure 2 Fluorescent microscopy findings. Expression of a-, B-, y- and 8-SG at the sarcolemma at different stages of DMD
patients (9 days—12 years old) had different degrees of deficiency or complete deficiency. Immunofluorescent staining medium
power magnified

. Duchenne B! L & % A~ R 4E & JL WL R BB LALIEE syntrophin £ 135 &2 B 5¢ 8% {H 3R 18 T4
syntrophin & [1 45 ] IR B FRIE 2168 26 6 254, R W] syntrophin 28 154 2 Bk
TPV, B AR B Duchenne BLVE FRA 2 (H GG FEBE A9 WL T BEIF JCRHEE (L 1) .



. 450 . o A S 4 A 2015 4 6 155 15 55 6 1

Chin J Contemp Neurol Neurosurg, June 2015, Vol. 15, No. 6

5] it

Dystrophin % [ & JUL 8 & 1 - dystrophin-DG-JZ
FEEO TR, EEARANTREA (I E
F) 5 40 M b L ot )= 6 7 & 8, X % LAE Wi 48
b B e R WU X BT AL AL T L K X i i A Bk B
G RN . ARETR I S g 5
@ XF 197 6119 K % 12 % 1 Duchenne B JJLE FFA R
i LA #E UL DGC B & W ik A7 o0 b, 45 R B
N A DGCCH AW a- B-DG Fla- . B-.y-.8-SG .
syntrophin ¥ & A4z AN [A] #2 ik =, & W] dystrophin &
PR 2R 52 ) A B S o8 A M s T HL, BIR R Pk = 1R
JE 5 14 BE A UL R [ O TG B B OG R A #FE
Duchenne B JJLE 77 A R 4E B LU DGC K &9
FOCHEE 1B = AT BE A A TE IR iR 19

M B B0 0z 3R] R R UL T R A
1 B PLEF 24t s ST 8038 8h S LT T R
Z [ B 5& & |, Lovering Fl De Deyne[']ﬂgﬁﬁjﬁ =
RN B0 s S JE L SR FHAH OC B 2R 8 P b A ik
rbric, 45 R BoR , 8012 31 )5 dystrophin 2 [ fiz 5%
SN, GRS BHL IR B 035 B, DGC K G WK A 4k 2
1, KW dystrophin & 71 335 T U B0 3z 306 -5
WL 43 () G B bR iC 2 — , i — 25 B ] dystrophin 25 [
ANAAE OR 45 LS 56 B P 22 B0 M 0 ) 6 4% 328 3 2
o7 T A7, T ELOE LR B | B T A R A K
EEAEH " . LAk, Blaauw % 'l Tegeler 5 7 Xf
Duchenne %I UL 7 A RE B8 mdx /)N B 462 6 A
58 & B, dystrophin & F1 A5 B #5 L& 0 8 2 2%
YIRS, i B il i % Lz sy sUR et s

Duchenne B UL 35 A RAE L 3 % Firdl & ok &
MHEEERE, Z4~6 F 0T HBHEERITE GE
S o) U0 B 452 A SRS PP 2 7 ~ 12 X IR

SRy b R S TR A L R AT R A ) S O
P RATERE ST, GG AW BRI DCC K& Y%
Bt 2, R W] Duchenne B JUE F2A RAE L L A 140
B A T i AL 5 0 s 2 i R Y 5K ) ) AR
B HARRES

g bk, A BT A5 R BN, X i R SE
Duchenne % JL3E 37 AN RAE 2 LN 5109 B 412 6, %
PEIE B R 2 32 3 7 =, DB B8 LA T A8 B[], ok A
50 iz 2 A =g BE T Sl 7R X B i LAY 3k — B i s
T RO BT R G o B AL IRUE IR R RL L U 4
gl

& % x W

[1] Lovering RM, De Deyne PG. Contractile function, sarcolemma
integrity, and the loss of dystrophin after skeletal muscle
eccentric contraction-induced injury. Am J Physiol Cell Physiol,
2004, 286:C230-238.

[2] Gumerson JD, Michele DE. The dystrophin -
complex in the prevention of muscle damage. J Biomed
Biotechnol, 2011, 1D:210797.

[3] Armstrong SC, Latham CA, Shivell CL, Ganote CE. Ischemic
loss of sarcolemmal dystrophin and spectrin: correlation with
myocardial injury. J Mol Cell Cardiol, 2001, 33:1165-1179.

[4] Zhang C. Research highlights of partial neuromuscular
disorders. Zhongguo Xian Dai Shen Jing Ji Bing Za Zhi, 2014,
14:382-385. [ 4K . # 28 WLIAG BF S0 52 il o I BRA R 22
JaZe, 2014, 14:382-385.]

[5] Fridén J, Lieber RL. Eccentric exercise - induced injuries to

glycoprotein

contractile and cytoskeletal muscle fibre components. Acta
Physiol Scand, 2001, 171:321-326.

[6] Blaauw B, Agatea L, Toniolo L, Canato M, Quarta M, Dyar KA,
Danieli- Betto D, Betto R, Schiaffino S, Reggiani C. Eccentric
contractions lead to myofibrillar dysfunction in muscular
dystrophy. J Appl Phydiol (1985), 2010, 108:105-111.

[7] Tegeler CJ, Grange RW, Bogan DJ, Markert CD, Case D,
Kornegay JN, Childers MK. Eccentric contractions induce rapid
isometric torque drop in dystrophin - deficient dogs. Muscle
Nerve, 2010, 42:130-132.

(Wi H 1 :2015-04-30)

Xt B & REIC (=)

MNMESEA-HEALEY
dystrophin-glycoprotein complex(DGC)

PR 2B MM antigen-presenting cell(APC)
PRI S N RIS rapid plasma reagin(RPR)
P F E TP S turbo spin echo(TSE)
PHOMBUS AL diffusion-weighted imaging(DWI)
B ALY horseradish peroxidase( HRP)

NCE.

fi% 2 R F2 LB tyrosine hydroxylase(TH)
X A NIZESRAE  X-chain spinal muscular atrophy(CBMA)
HERE R R AW R AR
labeled streptavidin biotin(LSAB)
W ELHE B RS lymphostatic encephalopathy(LE)

R £ BT 3R 2 1 2
heparan sulfate proteoglycan( HSPG)



