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[(HZE] BHW FEHESEEHEMEIARI G B Z 805 T B2 s DI RE LI & Ras #HC C3 TR
JIEY) 119 mRNA FIZE AR50, ik RABEHLEZER 180 JUBivY 22 52520 o TE 5 X JRZH 4580 % iR
A JH AU AR JH RS S M AMBIARA , BA 36 H, FHBUM IR 4 0BT 1 2
JE 4 JRJE3E 3 A, AT 12 2K b, BRI A B s gt Mg sh R Al Je B i85 &
Tl 2 Bh AR 2H 2 2R P A e ik i B AR Y A 22 SRR R, T X R 2L AR B L R AT AT 100, i A S AR AT
MAMBIARIGYT , JH AT IR ENRYT , JB iEH S &t 2 SR A i A7 I FEF AT 2R B R VR
I¥, THAYT 1.2 .4 J8 )5 % FREBK B ST 43 ek B A Tarlov T8 8 5 2H K BUHT PG 22 SR 0 JSh BB 55 1%
Bl IFTIRIT 1.2 .4 JAJG , SRS RIE 12 R0 22 R Gt i AL 8 /5 LA b 28 FAH 75 BOEH B (L, -Lg BD)
KR A EaE S (PCR) K0 A4 2 EN IR ( Western blot) K61 Ras AH5E C3 B JEY) | mRNA MEH M FE
ik, R OWRITIE 1.2.4 FUG IO A M Bl AR 2RI JEHF FL AT A5 G Bl 2 AR B AR G VY 22 R S A B
P2 DI RE YA TR %] B 2 ] s [0 | AEL4 55 T 1E 3 o BE 4L TR) Bsf ) o5, 22 R 396 48322 08 XL (P<0.05) ; H.3k
A HLER 2 B I 2 B AR 2 A B 18] S A Al B B 22 D) RE SR T I A e S A R i B R AL R B ), 22 3R
Gt R X (P<0.05) , 4 PCRIIRFESYHT IAIT 1.2 .4 G, Je i s 45 A M 2 sh AR 417 BOE B A A b 22
1 Ras #H2¢ C3 AFZRIEY) ImRNA FFRA B TIE B DM SN SR AR FS, ZFHE5EI¥*E
M (P<0.01) . £ Western blot KT, IRYT 1 JEG , JF AN G P A S R 475 BEE B8 Ras HHC C3
ZEY | EAMRSEBES TIREBREH, ZFA 5% L (P<0.01) ;3797 2.4 JAJG, JH e85 4 pl
ZAN AR LT BB Ras #1256 C3 W R)RY 1 8 (M0 3R5 8 B35 & T I8l B 4L AN #2408 3h R 41 7] i 8]
ML, ESA AR L (P<0.01) , 4 Western blot JKEE/MIT 16T 2.4 B G, Je & BLET 45 & M B W sl AR 41 4
HHEZH Ras FHOC C3 NEERINY) | 85 AW RIB i W 3E & T I A M S sh AR 4L [R) i [E] A5, 22 /39
Bl #E L (P<0.01) , 85 PR SRS G I B AR YT AT 02 F A B Pl B 005 )5 b 28 P A AR ), HLAE
FAMLHIFT RS 1 PR35 4% 1) Al B et 25 FIHR ST 5 617 B Ras AHOE C3 PITEZIRMD 1 BRI L B iE YR 6,
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[ Abstract] Objective To investigate the effect of combining electroacupuncture with nerve mobilization to
improve lower extremity motor function after sciatic nerve injury. And to document any changes in mRNA and protein
expression of Ras-related C3 botoxin substrate 1. Methods 180 New Zealand rabbits were randomly divided into a
normal control group, a model control group, an electroacupuncture group, a nerve mobilization group, and an elec-
troacupuncture combined with nerve mobilization group, each of 36. Sciatic nerve injury was modelled using the clam-

ping method in all except the normal control group. The control group had no intervention, while the nerve mobiliza-
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tion group, the electroacupuncture group and the combined group were treated with nerve mobilization, and/or elec-
troacupuncture applied to the rabbit analogue of the jiaji acupoint. After 1, 2, and 4 weeks of treatment, toe reflex
scores and modified Tarlov scores were used to assess any functional recovery. After 1, 2, and 4 weeks of treatment,
12 of the rabbits in each group were sacrificed and the sciatic nerve and the L,-L¢ segments of the spinal cord were re-
sected. The expression of Ras-related C3 botoxin substrate 1 mRNA and protein was detected using the polymerase
chain reaction and western blotting. Results Sciatic nerve function and the expression of Ras-related C3 botoxin sub-
strate 1 mRNA in the spinal cords and sciatic nerves of the three treatment groups were significantly higher than in the
model control group at all three time points, but significantly lower than in the normal control group. The combined
group’s results were significantly better than with electroacupuncture or nerve mobilization alone. After 1, 2, and 4
weeks of treatment, the average expression of Ras-related C3 botoxin substrate 1 protein in the spinal cords of the three
treatment groups was significantly higher than the model control group’s average, but significantly lower than that of the
normal control group at the same time point. After 1 week of treatment the average expression of Ras-related C3 botoxin
substrate 1 protein in the spinal cords of the combined group was significantly higher than that in the group receiving
electroacupuncture alone. After 2 and 4 weeks it was also significantly higher than the nerve mobilization group’s aver-
age. After 1 week of treatment, the average expression of Ras-related C3 botoxin substrate 1 protein in the sciatic nerves
of all three treatment groups was significantly lower than that of the control group. However, 1 and 3 weeks later the av-
erage protein expression in the sciatic nerves was significantly higher than in the model control group, but significantly
lower than in the normal control group at the same time points. The combined group’s average was then significantly
higher than those of the groups receiving electroacupuncture or nerve mobilization alone at the same time point.
Conclusion Nerve stimulation combined with electroacupuncture applied to the jiaji acupoint can promote the regener-
ation of axons after sciatic nerve injury. The mechanism may be related to up-regulation of the Ras-related C3 botoxin
substrate 1 gene and protein expression in the injured sciatic nerve and corresponding spinal cord segments.

[ Key words] Sciatic nerve injury; Jiaji acupoint; Electroacupuncture; Nerve mobilization; C3 botoxin
substrate 1
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1. 1 X BE ZH AR X BE 21+ 907 3 AN AT ]
T, 5 HARR AT AR PR T H R R

2B AR AT Ik TR RIEEH 3 K
BEHTVE 22 KA A SRR [ 8 T oL & b, i 42 F
BT GO, BAEE RO B AR 450
I B SR e fa R 300, I 2 A B i 28 38 AT TR
AT (R 2 130°, SR JG RN I8 IR =R R IR, BRIR
PRVERFIA] 1 s, B0AS 5 s, 54 10 R, 4 H 1 4, B854
J7 6 d,ELLIRIT 4 J

3. AT T U TGS 3 R
GBI EME [ 2 T2 b RSN =K 25 mm, B
£ 0.25 mm [TCHZEE , FER L, -Lg IS S5 DU BT,
AR 0.5 cm, 5 M 7= KWD-8081 ik 4 4236
S AN, BEIUHT 2 I, W00 SR e T 6 551 s ) I L 3 i
&GS, BHR 30 min, BER 1R, BEEARYT 6 d, LR
57 4

4 JHRE B AR T A e
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15K SR PE A7) o 45 2 4 7 25 R A S
P R T LB 8 = M N[5 7 N o 2 <55 U1
FEIEMIABE SR IE O, 1 G (BRI 1 43) S AL 5K 5F 58 4
ANATUL 2 (B 2 43) S ASRT UL A B A k43 O F 5 3 4%
(R 3 43 oA B mT L SR 43 T (E R AT AR 1 K
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(=) R Tl Sz oy A 000 760 92 B 3 A0

TIRIT 1.2 .4 JAlJe AR A 12 FURvE 22 524
HEAT BUME, 25 250K 12 h JE R 10% K & A
4 ml/ ke VA TR JI S S JRR I, % i 9 Bl Uk, 7 7 o Y 1k
MEIAE I AEE RGBS I O v B 7, R I
FEHER M ALTE , B FEHT P 22 58 G ) Al i b 28 (LA
AR O KEL) 2 em) FIAHR T BEAHE (L,-Lg B,
292 cm) UL WER ARIFE R BT -80 C kAP IRAF
1~2 1 H, Dh#8 B4 W% KV (polymerase chain reac-
tion , PCR) Kl A1 2 2 EN 3 ( Western blot) Kl

1. PCR & ; ik 55 ——Super M-MLV JiZ % 5 i
(4t 5L BioTeke 2 7)) , RNase inhibitor ( It 5T Bio Teke
INTE]) , Powder BEAE B (15 [E Biowest A H] ), S0XTAE
(3£ E Amresco A F]) ,2XPower Taq PCR MasterMix ( b
3 Bio Teke /A H]) , TRIpure (b5 Bio Teke 22 F]) , @
G ——mh A TAY TR L) ARAFGH, 519
JFHI I F——RaclF &y 5'-GAA GAT TAT GAC AGG
TTA CGG C-3'; RaclR 24 5'-CTC CTT CAG TTT CTC
AAT CGT G-3', @K J7:——H TRIpure {742 5L
FEA SAZWERZIR , (0 FH 22 053 5006 B I 7 & R A v
EHERERR VR EE . TEOKI W ORI 20 T ImA 2
B M AR E oligo (dT) J151 pl random 1 pl FIXGEK
(distillation-distillation H,0, ddH,0) % &t )z I 14 2 Jy
12.5 pl BRGSO R A A T 10
S, B IR N7 1 B KD I 48 A% BB A% 1 R ( complementary
DNA,cDNA) , 28 70 C A 5 min 5 R #E T ok %
12 min |, SRJE AT A7 40 B O WU I N WS I = B i
M % B M B 1 ( deoxy-ribonucleoside  triphosphate ,
dNTP) (2.5 mM each)2 wl.5xBuffer 4 pl,Rnase inhibi-
tor 0.5 pl, 7252 A WARIR 2] 525 CRIA 10 min,42 °C
VA 50 min;80 CHIFA 10 min J5 & 1k KN, K H5c I £
#1920 pl cDNA FEAE T-20 CORFFBUH T T eS8
¥, PRI AR ,95 °C,5 min,95 °C,15 5,52 C,20 s,
72 °C,30 s, 336 MEI,25 °C,5 min, PCR P27k
FH 1.5% W BEIE , H UK >R HIBE IR AR F 58 %0 45 3] 1Y) B
JEHATHAR B A4S BN M 450 B R R Image
JAEFEAT 200 A5 0 B PP B L ORI X R ZH R
I ) A R AR B E I E O 1) o

2. Western blot &1 . i 51
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( Wanleibio 23 7] ) , Western k7% ( Wanleibio A ] ) ,
SDS - PAGE MLk ¥ ( T #3) ( Wanleibio 23 7] ) , SDS-
PAGE & [ FREGE i ( Wanleibio 23 7)) , ECL &G
( Wanleibio 23 F] ) , il 85 FH 4 1 2 AR 1 ( Fermentas 2
Fl), PVDF J& ( Millipore /3 ] ), Racl antibody ( Wan-
leibio 23 H)) , 40 ft IgG-HRP ( Wanleibio A 7)) , N5
PuiA B-actin ( Wanleibio 2 H]) . @KLl i——8 %
XPEE A BTRR B, S Bk 24 T A IR AL AN AT
ST T ARG AT 03 2 IR IR AR 2 AR 19% 11 4
FH B It 9816 9 ( phenylmethylsulfony fluoride, PMSF)
o R R REA R T FAABUIN ACKE AR FR g 24
%#ﬁ,ﬂﬁi%ﬁ 5 min J5 LA 12 000 r/min,4 °C, B
10 min( B0EAR 5 em) 7085 FIE S s (9 28 1 Bl
2y, AT EAE B, bRE SIS . 8 0.5 pe/pl
AG I Y FAK I (rabbit serum albumin , RSA ) &5 FH AR #E
WHEAR0.1.2 .4 .8.12.,16.,20 pl [ ARFR 42 T b A
AL, T xR BRR w12 £k 2% b £k 7K ( phosphate buffer
saline, PBS) Z& R #M 5% 2 20 wl, £ A i€ & ( bicin-
choninic acid, BCA) ¥, A W& : B AL ] 50 ¢ 1, 4%
FL 200 pl B EC G0 TAEBOMA AL, 5853 R )
HEATRONE o BAEEEIOT S B4R 15 min JH SRR Y
PR B bR AR B T AR b RO BRI K Y 570 nm
FEATTEI  TE 3R o VAR vHE 2R 1k 8 ARORS 107 R ' (B 2% o]
FrE e THAREAS I LR B O ofe ARG RRAG A, B Ry
FEACTEE R BE 2 2 i P VR B S R A T SR TR M I
BEIE T #5 , B AR A8 T e B 1R - 2R T A
JHc e it 8, 9K ( sodium dodecyl sulfate-polyacrylamide gel
electrophoresis , SDS-PAGE) . ERTHFEEN , il & « 1 45 - 1%
YR -PE- S - AR-TRR A < =R T AR = IR T
UJE R 80 V AREN 1.5 h, BEATEIM WEE L.
YU, E P05 B R W 3 L Fi (polyvinylidene fluoride,
PVDF) M A A2 4 O | 3= A BRI 22 vhil b, 38R
P8 S min, EE 6 K, K PVDF 5 181 19 7K 43 FH 3 480
T, Fa F AR B T Y503 oAk 2% & (electro-
chemi-luminescence , ECL) ¥ , ## & 5 min, % — 5Kk (&
fif JEEAT i I LD 22 AR WA Bl A SR I T RO
HUARIBE, BEE N SPUER | 90, #E17 ECL IRY &%
A B R AT B AR A1 1 R SR Tmage T R
T30 A5t 8 1 RE A CORE 1E 0 IR 2 A I ]
IR IR ER 1) .

M Geites o p

>R H SPSS 10.0 FRGET 22 F A Xt ABIE 5T T 45 K4l
AT, T AT e FH (2 +s) 2R, 4 I0) FE B8R FH O 22
A3, A L A SR FH S/ i 35 P 25 57 1K (least-signifi-
cant difference , LSD ) £ Il , 2H 8] #% 1 kb % H Kruskal-
Wallis #556 , LAP<0.05 0 22 A e it 7

7 ES

— AT R2E VA

BITE 1.2 .4 G, JeB e 4 ph 2 s AR 41 A
S HLET 25 A P 2N S AR GBI 7 22 A AL 5 4 22T
REXOE AR AT BB 4 [R] st [R] 050, 22 39 S it2r 8 X
(P<0.05) ,{E.¥4 585 F 1E & % BE 20 6] f ] 5, 22 S 44
Gt FE L (P<0.01) ; HI B BEH S A M2t sh R4
A5 ] 5 B A8 B 2 D RE IO T I v AT AR i Ay
SRR ] 45, 22 R A it 2408 L (P<0.05) , i
W 1-3,

RS AW ZZRIBIT | R EHEIREILE ()

20 5] HR HESK S 4 YR Y Tarlov P74
4 I 24 34% 44 04 14F 24% 34y 44

EFHMEH 12 0 0o 1 11 0 0 o0 1 11

RERINIEA 12 10 2 0 0 9 3 0 0 0
JefmAE 12 4 8 0 0 4 5 2 1 0
MWAWMEhARAE 12 4 4 4 0 3 4 4 1 0
)% AW VAN

%Z%gﬁgﬁ 2 1 3 4 4 1 5 4 2 0

T BRI, S AT 2 P BN B R R e B AT S5 B i &
P B AR LT A Bk 7k SHT P20 R4 R4 Tarlov $F-43-15 8580 Xt H8 201 0 1F % X
IBLH Lb# , 25 A Gi 248 L (P<0.05) , LI B AT 45 A g s R
20 Y Bt 5K BB AR IR B4 Tarlov 435 J¢ 4 B AT 20 RNl 2 A8 Bh AR 41
A, 22 F IR A Git 2 2 L (P<0.01)

R2 SHBEKRIBITIE 2 AR A B MARELE(H)

k5K S g K Tarlov W43

43 PR 0 Ak A% 0% 1B 2% 3k 4%

FHEMNELE 12 0 0 0 12 0 0 0 0 12
MERINIEAE 12 8 3 1 0 3 7 2 0 0
JeHmAE 12 4 2 6 0 2 4 4 2 0
MWAWMEIARE 12 3 5 1 30 1 6 4 1
J7. % g A

T 2 0 2 3 7 0 2 3 1 6

PRNBIAR

T SRR SR AT 2 MBS RA S R 4L RIS B AT 25 B i &
FABIAR L Bk 5 52 520 FNi B A4 Tarlov 3435 85 350 %o B 28 701 1F % XoF
IBLH Le# , 25 A Gi 248 L (P<0.05) , HLICH AT 45 A 8 s R
ZH Y Bt 5K BB 4> R B4 Tarlov PE43 5 J¢ 6 L AT 2 Rl 248 Bh AR 41
A, 22 S IR A Git 22 L (P<0.01)

R3I SHBPTERKRIBITIG 4 AR AB M IRe L (H)

ol | ks 5t KL Tarlov 743
251 24
L4y 25% 35 44y 04y 14k 24F 34 4%
EFEA 12 o 0o o0 12 0 0 0 0 12

RAINRAE 12 2 6 3 1 2 0 4 4 2
JefsHEA 12 1 3 4 4 0 0 4 5 3
MAMEIARE 12 0 2 3 7 0 0 4 5 3
A AN

TS 2 0 0 3 9 0 0 3 1 8

RN B AR

TE . 2 BRAGEG I f B2 28 Bl AR 41 R e LT 45 At 2
FA B AR L Y B TR TS0 R B89 Tarlov 74315 K80 X5f I8 26 11 1F 3 %
IRZH L4, 22 A Gi 248 L (P<0.05) , HLICH AT 45 A w28 3 R
A B B PP R LAY Tarlov W43 5 J 4 B 4T 41 R p 224 sh R 41
A, 22 RO A Gi 22 L (P<0.01)
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WG 2F 5 L (P<0.01) , H Je34 f BT 45 & 0 208 3
AT BOA BE A AL 24 RaclmRNA ) 3£ 18 7

TIA A SN SR AL R 8, 22 R A 5
P X (P<0.01) , TEULE 1-2,
B EEMRA R RA AFE st A
1203 WMHSBRHRE (FREasEawensRa
E 1.00 a b 8
#® ab ] ab M
= 080 'ab . J’
2 3 Z
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i 0.40 é é é
| Z Z
% 0.20 % é é ‘

PPl ) S BIT2RE ‘ BIT4RE
T SRR IR L R IE X R4 H %, 2 P<0.01 5 5 Je 4 i 4T
LEEMAI AR HEE P P<0.01
B 154 2= KA R [E] A B BE 7 BE Racl mRNA B b
B EERA R RA AFEbmst A
120, E#ERFHRE ORBHREEHENHARA

% 1.00 1 " 2 .

&= 080 b ab a ;t; ;t;

. 2z 7 Z

E 0.60 % é é

i 0.40 é é é

§ 0.201 é Z é
WIT1AE WIT2RE WIT4RE

T L A Xk IR I % IR AL E AL, 1 P<0.01 5 5 e f L &
AMEMRARA A, P<0.01
B2 542 KGR A AL B M4 Racl mRNA KM LA
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2t Western blot K407 16975 1 )G, e B
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4 J{J5 I T AN SR A RN I B 2 S
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MRA A FHARA @A WERHARA
¥ITAE

21 kDa

43 kDa B-actin
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Dynamic balance and concussion

BACKGROUND AND OBJECTIVE The Centers for Disease Control and Prevention estimates that up to 3.8 million concussions oc-
cur annually in the United States. Studies have shown that a history of concussion increases an athlete’s risk of sustaining a subsequent con-
cussion. This study investigated the association between dynamic balance performance and concussion injury.

METHODS Subjects were 109 elite Irish rugby players. All participants underwent a baseline Y Balance Test (YBT) , with an inertial
sensor. The outcome variable of interest was the diagnosis of concussion during the ensuing season, with that diagnosis made using the Head
Injury Assessment Tool (HIA) in compliance with the world rugby guidelines. Recorded for each player was a self reported concussion histo-
ry, playing position, age group and dynamic balance variables.

RESULTS At baseline, 40% of the players reported of history of concussion, while 19.3% of the players sustained a concussion during
the study season. There was no significant difference in baseline testing results between those who had a history of concussion and those who
did not. Those who sustained a new concussion demonstrated significantly worse dynamic balance when reaching in the anterior direction, as
compare to the nonconcussed group. A regression model revealed that, when controlling for concussion history, those with poor balance per-
formance were at a 3.63 greater risk of sustaining a concussion, as compared with those with optimal balance performance.

CONCLUSION This study of elite rugby players found an association between reduced dynamic balance performance and the risk of
sustaining another concussion.

[## H :Johnston W, O'Reilly M, Duignan C, et al. Association of dynamic balance with sports-related concussion. Am J Sport Med,
2019,47(1) ; 197-205.)



