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Abstract

Objective: To explore pathological characteristic of gastrocnemius (GM), BBB motor assessment and MAS of
ankle dorsiflexors in spinal cord injury (SCI) model rats which were injected with BoNT-A in different time
points. To make sure the proper time for BoNT-A injection.

Method: Forty-eight SD male rats (weight 260—280g) were allocated to normal control group, 12w-control
group, NS-injection group and BT-injection group in this study. NS/BT-therapy groups were divided into three
subgroups separately (2w-NS, 2w-BT, 4w-NS, 4w-BT, 8w-NS, 8w-BT). No injection was applied in normal con-
trol group or 12w-control group. Saline / BoNT-A was injected in right GM in NS/BT-therapy group at differ-
ent time points. MAS was used to assess the ankle dorsiflexors spasticity, BBB was used to assess the move-
ment ability of lower limb. GM at right side of rats would be used for pathological examinations, such as mus-
cle weight and myosin heavy chain electrophoretic analysis.

Result: To compared with 12w-contrl group, GM muscle weight decreased significantly in rats of BT injection

group (P<0.05). Comparison with 12w-control group, the two injection groups presented no significant differ-
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ence of MAS and BBB values(P>0.05). The differences in MyHC type ratio of GM between BT injection

group and Nor-Contrl group and 12w-control group were statistically significant (P<<0.05). Moreover, in each

BT injection subgroup, the MyHC type ratio of GM were different with the different time points of injection.

Conclusion: BoNT-A injection could result in some changes in GM, such as decreased muscle weight, de-

creased GM/total weight. No obvious changes were happened in the ankle dorsiflexors spasticity level and the

movement ability of lower limb in rats of BT/NS-injection groups. Earlier BoNT-A intervention would induce

significant changes on MyHC types characterize than later intervention in GM.

Author's address
ty , Guangzhou,510630

Department of Rehabilitation Medicine, The Third Affiliated Hospital, Sun Yat-sen Universi-

Key word spasticity; BoNT-A; gastrocnemius; spinal cord injury

A 8575 % (botulinum neurotoxin A, BoNT-
A) AR 28 L PR 422 Sk BELIT ), o0 o A 28 R A Ak
Z e AHB (acetylcholine, ACH ) BEJL , AT 7™ A= LA
st A Y, B3z 8 T 1 S R ke PR AR iR
7o SR, T IAT [E SIS & B BoNT-A iR YT 5
FRRZERE T O] B GE PR A IR T ey I
Z— NI AR FOR AR ML A S5 R U WAL
Ae 247, WLIR)£F 445 45 A U8 A S5 28 A0 S 325 Y
W R TR ECZ R A 5 PR B 4T BoNT-A
TR AR AT SR A AR AR K T R W i Y
SR, I i JCHIF 53 UE SR 2E 10 1) e AR s ]

SEA TR BRI (spinal cord injury, SCI) K il
NP R H TR SRR . AR
WESE, 5E4x SCUR FERAR S I A BUAS R AR B L
25 AW IUAE AR S AN RIS TR] G SCIR B2 HE
fafL(gastrocnemius, GM))#F1 T BoNT-A 517, 5
AMELK IG5l 2R RS I GM i AR AL,
1 BoNT-A T2 i A E ] R LA

1 #R5HEE
1.1 FhK

AEE 260—280g 1) SD HEM: K Kl
1.2 LRI

AT B 6 BEZH (Nor-Contrl ) , #RFY X B
2 (12 J&-Contrl) , A= BEER /K T 2 (NS T4 ) 01
BoNT-A T4 (BT T i) 4 4 41 . % Nor-Contrl
Gh, Hoar 3 R BRI 5 58 M SCIR R AY , I
12 Jil-Contrl 2y SCHB3J5 12 Tl R B, Ficiti s
Je RS2t RIS ], 4 25T AL A3 3 A4
2 JEVE SV 2H (2 JH-NS, 2 J5-BT) 4 J& v 5 0.2 (4

Ji]-NS, 4 J&-BT) .8 J&l {3 5+ . 2H (8 J#]-NS, 8 Jil-BT) .
Nor-Contrl 21 F1 12 J& -Contrl 21 K A FIE S 2590 ;
BT/NS T Hi4 , 5  2 i 4 J8] .8 Ji] (g ek ] o543
45T BoNT-A/AE BEER K7 5K B GML.

I LR 2 Bl S g6 Hoc A SD HEPE K B 48
H o BT 2 Nor-Contrl 2H . 12 J&-Contrl 4 NS
T WL A BT T Fl4l 1 45 W4, B/ 4135 6 K
o AWFIE 2 Il R F S (e FIH £ rpuc A it (it
5 . TACUC-20140201) .
1.3 Jrik
1.3.1 AR ARSI BRG] A ot B AT ORR
e P 10% 7K A5 SR 1A A R BRGEA 7 s 1 SRR
. QARHTHES SRR oS 2 K B ENFEAE S
R AN WIS VA B N Y VA £ 9 W s B N (B e
Ao Q% K 58 4> B WA 8 - A6 B8 T10 /K FAb it
TTEREC A B W, R R 2 SR8, B 1 OR3P S 4%
AR TEILAS L T EABEZE SCHRE
1.3.2 BT ARSI R BRUOR R B S . O
ARG AP AE R TR G, QAREHMNE R, @
KA B K A TE YL, @iz shir B R RUSCT A%
KW BIE 2, O T BOULA 2240 o a4 . B
A DL IR ZH T B L e 3RS0,
1.3.3 VRS O S 259 BB il - 0.9%NS Fi
BoNT-A (ffif 77, 22 M A= Yyl i W58 ) , 22 SCikid
SR SR BE 100U/2m A VAT , e SCiRiC 3% 0 5
it (0.6U/100g) 48 R F AT 2528 FH . @S A
05— —1{ BoNT-A 15 256 F & 19 2 Rl =
IS . @5 Gk & A2 W ( Su-
Personic Imagine, Aixen Provence, France), L4- 15

LRV R 4—15MHz, @7F 5 R RUAER
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e AL E T/ MR GMUE |, BoRB BoniE
WA ML 7 (&1 15, (o PR S A K BoNT-A 44
2 BT TR A GM, T R ] WK AT
LAZHA N L =5 RIR (B D)o -5 BT THI4ER
BRUT A IR) 25 AR A A BIER KV 6 28 NS T2 R Rl
GM. @& TTRLH ST ] s 23 TR 2 4] 4
Jil K 8 Jil o OTESJE WS « TH IR F5 K DR B B 54w
FRIEN , MEER B E TSR, TR BUEIAF R A =
HF S SRS, AR AR UL E— T

1 BFE5STHITKRA GMZiEst

B EIE GM NZGIRE 13
TE:GMEAIIL; AR IR L A A1 B AR i 1Rl A 55 2
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1.3.4  SCIERURBUILTK I3 K247 2234k . D5k
VAL - K 2k B Ashworth % (modify Ash-
worth scale, MAS) P41 #3l1i& 3 SCLKR BUS I,
R AH P A 5035 sl st G 19 e Ay B R 23 0—
4257, @47 3P4l . >k ] BBB (Basso, Beattie,
and Bresnahan Locomotor Rating Scale, BBB
scale) iz s REPE M. XA H R B 5 ey |
(VNSNS YNE IS B e LR IS B SRS 2N 4 £ NI SR
BT St S SRR KT R4 AR B S 7 b F
g5 o VEAL 3 4 Ry — i WA HL 35S & P (30cm x
80cmx130cm) . i 4552 BBB 173 B I 1Al
NG AR E W98 AE ) SR B 12 [R] s [R] AN [ Jy )
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X B R B T 2 4min (T E
1.3.5 LA A1ZU0HAG 2 K 28 A AT B AR : DFREL
LRSI A < Zb BB, 43 31 T 30 i (GML A S M
3k 55 B0 A MINBRY 12 B B ) e v (B AR iy )
BT AIUREE , FRESE 2 GMZH . Q— a5t FH 4
1 GM B3R AR 23 5 & F W FARFRE , 43 0] BA UGS it
GM 3 7 (60—100mg/Fr A ) i i 5% A A5 10min
% % -80°CUKH 5 F . @ WLBK 1 & 5% (myosin
heavy chain, MyHC) HLIK : LRI ZH 2 28 b 3 )5 A 7
MyHC HLIK ST, 40 B A 125 Eh i e i e £, I 89
VeI = U5 F 4, T4 25 S quantity one K1 5E
AT AR 2 TR TR #e R UK Bl MyHC 25 4
Al & H 4 MyHC- 1 8, MyHC- Il a, MyHC I x &
MyHC Il b4 4 477 1) 75 5
L4 GEibeEor

K SPSS16.0 e it 4 i i . MAS %545 Rl
EZSA A WOZAE A 4 1) B4 R AE S 46 5 -Krus-
kai-Wallis ¥ 3 #1750 11007 o REIEAF & IEA 5
At X ) — [R5 Ee 5ok B DR 207 2247
BT, A ] s ] 2 P 5 00 (L SR P o 420 o
()5 2200 4iit . P<0.05 M225h B .

2 H#R
2.1 REAALRA

PR 58 4k SCUK BRI LRI iy , P RN . AR5
B0 PR A B 3 A K B 31 H . Nor-Contrl 21
M 12 JE-Contrl 4H 4% 6 H ;2 JAI-NS W4 K3 H, 2
JE-BT W40 K il 4 H, 4 J5-NS 41 % 4 JH-BT W41k
A3 H, 8 JEl-NS AL & 8 JBI-BT W2H K F453 H.
22— H P,
2.2.1 GM 17224k : 5 Nor-Contrl #H I , 12 J&-Contrl
ZH KRR T 4L K B GM B LR 28 B B2 T B (P<
0.05); 5 12 J&l-Contrl 41 K FAH EL , BT T Fig K FUY
GM JJLE B B T % (P<0.05), NS FFi 2 K L GM Ay
WUEASAL A & . 5 GM JLE ARk 25 A0, BT
T 14K B GM 9 WL A4 ot b2 B B AR 1E R
X B8 2] (P<0.05) Fl 12 Ji& -Contrl 41 (P<0.05) ;NS T
T2 K B GM 1% JULEE /A BT o Ll AN A T % B ik
T[4 (P<0.05) , 5 12 J&-Contrl 2H K B L /A &
22 i EEE L (P >0.05), W&k 1,
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*1 THRASITEASCIXR—EIELE (xs)
215 Bi%k GMJIlE (g) i (g) GM N M4 i BBB(4}) MAS(43)
Nor-Contrl 6 1.62+0.07 285.5+7.4 0.57+0.01 21.00+0.00 0.00+0.00
12 J&-Contrl 6 1.24+0.117 290.3+16.2 0.43+0.04" 6.83+0.75" 0.50+0.55
NS+
2 Ji]-NS 3 1.2240.18 285.0+8.7 0.44+0.07" 6.00+1.00" 0.67+0.58
4JH-NS 3 1.25+0.12" 280.7+14.6 0.45+0.05" 6.67+0.58" 0.53+0.58
8 JH-NS 3 1.23+0.09" 289.0+23.9 0.43+0.01" 6.67+0.58" 0.67+0.58
BT F#i4A
2J8-BT 4 0.84+0.12"% 307.6+25.2 0.27+0.04" 6.00+0.827 0.35+0.50"
4J5-BT 3 0.82+0.15"? 321.0+£25.5"% 0.26+0.07"? 6.00+1.00" 0.37+0.58
8 Ji-BT 3 0.61£0.13"? 319.7+28.3%% 0.20+0.06"? 7.00+1.00" 0.43+0.58
F 2591 2.26 32.35 18.52 8.18%
P 0.001 0.06 0.00 0.01 0.32

1 GM:MHEZ L ; D5 Nor-Contrl 2H H P<0.05,2)55 12 JH-Contrl 41 Ho 4% P<0.05., @MAS %t 2H a] 4% FHEZ K 56 -Kruskai-Wallis Test 4831,

V1E:8.18

222 HAEK BN S iz shohfe ik  ARdE R 1
I O I R BB LK ) MAS PG 45 2R B
5 Nor-Contrl K FUH He , T4 K BFUILEK 134576 AN ]
TR T, 22 55 94 i #PE(P<0.05). 5 12 J&-Contrl
AR, & TR FRALK T MAS £5 R 22 70 o 1
=X (P>0.05), %418 BBBiasiHIfEiEr 22594
FEE L (F=18.52,P=0.01), HF—L0Hr kW, 5
Nor-Contrl ZHAf Lb , £ T #idl K F BBB i2 s DI ETE5>
YW 8 R R (P<0.05), 5 12 J&-Contrl ZHAH e, 45T
R REsTRE BBB P4 LI 2 FR#E(P > 0.05) .

2.3 ZiA KB GM 4L MyHC 437751k

231 T SXT AR IR R 2 Bl AT
F L4544 GM B MyHC 45307 15 e 22 S 3494 1 2%
3 X (P=0.000-0.002) . Nor-Contrl 2| GM H' My-
HC- T 5 i 55 (9.92%+1.26% ) , 12 J&-Contrl 21
K& FFigH K BLGM 1 MyHC T 5 He345%5% Nor-Con-
trl KRB T % (P<0.05) . 5 12 J8-Contrl A It , 8

JE-BT I4H () MyHC- T % FL B 38 (P<0.05) , H:
fAF4H (2 J&-BT, 4 Ji-BT) K EMyHC- 1 4,5 Fe 25 5
o g #F M X (P>0.05) . 4 Nor-Contrl & 12 J] -
Contrl 21 L5, 4 JH-BT W41 GM [ MyHC- 1T a % e i
1 (P<0.05) NS £V 2H K BT HoAt v 2H (2 J&-, 12 JH-)
) MyHC Tl a (i L &5 3RAHIT , 22 55 0 B & s L (P >
0.05), 5 Nor-Contrl X 12 J&-Contrl ZHAH k., BT T
2H 1 A ] s8] 37 2H i MyHC- 1T x (5 Fe 248 58 7 e
(P<0.05) ;NS T4 HoA [F] i ()7 2H MyHC- 1T x
()15 FL 34148 Nor-Contrl 41 FH# (P<0.05) , Tfif NS 73
25 12 J-Contrl ZH 8] MyHC- Il x i) 5 L 22 57 TC i 3
P X (P> 0.05) ;12 J&-Contrl 2H K i GM i MyHC-
I x 5 F % Nor-Contrl B i F+ %5 (P<0.05) . My-
HC- [T b 40 B9 5 b LA 4 J& - BT 3 41 A9 7K SF 5 M
(29.88%+9.93% ) , H-yk 4y 2 J&-BT (32.24%+9.90% )
K 8 JH-BT W.4H(38.65%+12.73%), 5 Nor-Contrl ZH #H
L, P ) 25 S I 2 1 L (P<0.05) 5 5 12 A -

x2 ZFKAKBRGM HikERIEE (ws)
2151 %k MyHC I (%) MyHC I a(%) MyHC I x(%) MyHC 1 b(%)
Nor-Contrl 44 6 9.91+1.26 5.55+0.18 39.20+1.47 45.34+1.95
12 J&-Contrl 21 6 0.45+0.23" 4.24+1.52 45.58+2.89" 49.69+3.64"
NS FfH
2 JH-NS 3 0.81+1.02" 4.96+1.99 44.17+0.94" 50.06+2.56"
4 JF-NS 3 0.44+0.20" 4.25+1.45 45.60+1.09" 49.71£2.277
8 J#]-NS 3 0.57+0.21" 4.56+0.87 45.30+2.07" 49.7542.71"
BT FH4A
2 J&-BT 4 0.49+0.30" 1.84+1.26 65.43+8.94"% 32.24+9.90"%
4J5-BT 3 1.71£2.39" 13.65+5.35%% 54.76+7.88"% 29.88+9.93"%
8 J§-BT 3 3.27+4.117% 5.99+7.27 52.10+3.65"2 38.65+12.73
F 23.82 4.62 14.27 6.09
P 0.00 .002 0.00 0.00

7 : D5 Nor-Contrl ZH A 2 P<0.05,2)5 12 JH-Contrl 21 H %5 P<0.05
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Contrl 411 [t , 2 J&-BT #1 4 J&-BT W.41 K Fl MyHC-
Mosr A BB TR, 250 B EHE L (P<
0.05) s NS it 2 Hp A [ s ) s I 2H K B GM 1) My -
HC- 11 b 5 He %% Nor-Contrl 20 15 (P<0.05) , i 5
12 J&l-Contrl [[] 7 b 22 57 0 B 45 (P> 0.05) .
2.3.2 AN TR S ) B AN [ 1 FH it % MyHC
Ay FURIRENR  FE R 1 B BERN I FRA T — 2 001 40 d
A3, KA R B [] g5 AN [R5 =R 45 T 040
] MyHC 43 RIS b 1 LA . DMyHC- T (5 AR fE,
8 JE-BT W40 %% 8 Ji]-NS & 4 J&-BT W41 i &4 i, 22
S EMEE X (P<0.05) . @MyHC- 1l a5 Hik
A% 4 J&-BT W2H %5 2 J51-BT H1 4 J&-NS W20 & 25 44
B 2B B EEE L (P<0.05), @MyHC- x5
Fe R4k, 2 JH-BT W.2H %5 4 J5-BT #1 8 JE-BT WW.4H (5 F
B R0 5y, 4 J8-BT 4145 4 Ji-NS W41 5t ey, 22
SEIA B EEE L (P<0.05), @MyHC- [1b781k,2
JA-BT W41/ MyHC- I b /5 He 4 2 JEI-NS W41 i 2
T F%(P<0.05) ,4 Ji]-BT % 4 & -NS B 2. F %, 8 Jil -
BT #: 8 JAI-NS B T (P<0.05) . UL 2,

T34 K B GM A ILEE B LB AR o i b 5 12 3 -
Contrl 211 R FRIJCH 822 5%, (H BT +#igl K il GM
(1) UL K UL /44 J53 6 LU 4 12 Ji] -Contrl 21 9 SCIT
KU T R i 45 R BRI B BT F W% SCT K f)
GM 1 LEE B UL EE A4 T 1 EE A S i 58 NS T 13 B
o [ A B 45 BOR AR 1 K BB R 5T B, J=)
TR BONT-A 255 | K B GM 245, I\ 15 KIF1R,
FREEZ 90 K0, AMFFEIR KB, Ml 1101 (8 J&] )
FUHAFH (2 J8) X GM LEE (5200 B 58 3, GM 2545
W, BERITST IESE BoNT-A i 1o 10 ) #2543 3k
Ak 2 TR AR G T 5 BRI AP 2 LA #3k T RE R
i, WLIA & Az it 22 s 28 1 2k 21 BEAIR LK T 1938
A, ZEAS BT T Hi4 KR GMLE T
ok A At 2 531) 8 2 1 D R S L A O . X F
SCI A BT , H: GM K] SCI i il 2k il 22 S i e A= 25
4 ,BoNT-A f SIS AILA i — 20 240

A FE % 4% 20K BUER B LK F1 (MAS) &
T iz 53 EE (BBB) P4 45 5 s NS FHl A i
0 SCL R B R i LK 7, % de s K iz sh ol

AEJC W2, i F NS iR
STVEI 1% 20 45 SR AE Fe A ] 7

BEZ . A NS 7 G4
[ S R * = Y
MyHCIb e 12 J& -Contrl 4 , BONT-A i

B2 REFHEERTFH AR GM-MyHC 22 200 aY Eb 5

=S1 9 PG 0842 T SCLR R

MyHC Il x

T J LK 3K Bl TR

o &

ng JH-NS
"4 JF-NS
2 J#-NS

MyHC I F&

HEEAKF B Gt 22 A
B HATHIEHBIXLS

(1 A O - SCURES G 2 i
JIR B R A 1 3 2

og JAl-NS
04 JF-NS
12 JH-NS

60 40 20 0 0 20
B YR (%)

3 itig

A R T 9 EIE S, 58 4Pk SCT X} 23K
K GM 14 IUEE Ko JUUEE A4 o 2% 3 i S 25 ), S
W L5 R P RAIESE , 58 41 SCL R R GM 1 ILE
M JVEE A o S B A0 R R REOR SO B R R 7
AT HABIE 5T () LAk E L ST 259 T 16 SCL K B
GM Sz sh ey se i , A5 %t SCLK AT GM i
157 2590 51T 10, N 1 N EE 3T L& B, NS
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KLY L (%)
T 2 [l ] S5 AN [6) T 19007 20 0] FL A, P<<0.05 3 &AH BT 151 (BT ) A [R] i) 5 1] He 4, P<<0.05

, T BoNT-A X SCI K Fl 2
RENCEMAERA R . 4K,
MAS il 55 15 22 R A 5 A
JEAL AT BB i ST A R
BREWZERNERZ —. B1FESMRERAD
Mro

FEFRATTRTIARFE A, B B SCT R 2N} 7 i A Al
K FLGM 1) MyHC 45 43 H9 (5 Hb 24y 3t B 3 2 52 i
HPEABFIT ZiA K L GM B Ik 5 3, 2, -l A
— UK HfIA SCI R 28 X152 21 K B GM 1) MyHC 43 B AT
S 2 12 i -Contrl 41 (NS T Fii 2 K BT - Fil £ K Kl

40 60 80



¢H4EE54E

2017 4F, 553245 55711

) MyHC- I \MyHC- Il x 2 MyHC- I b {43 B! (5 He
¥ A W AR Ak . BR R B 1 S I 9 4 R IE S
BoNT-A 2 S EUE H K GM (1) MyHC #4 1%, 7 Lt &
AP AR . 7 Hong S5 IBFFT R, X IE H K R GM i
5 BoNT-A Rl it , Wk BE AR5 AHRD ) , 45 5 R B BR
MyHC-IIb (& bR AN, MyHC oAt 73 B4 T 5 %) B
2R R 7 s F 9 A, BONT-A T HlA L GM
AR RILET i 43 700 A A0, HL AR #A 42 R 7R My -
HC & E3 R A 8 5 MyHC (5 D34k, B R
WA AT RS R 12 . AR H R BoNT-A
X SCIA FR GM 4374 (& L2, A 1E K itk
THES T EAMFIEH , BONT-A H H il kK R
GM ) MyHC 43 BB 32 2 B i 52 i 4, HEMyHC 1T a
(50 R0 5 e 2] 2 ) il R NS 4
F112 JE-Contrl ZH ) MyHC 7384 (&5 FL80Hs , A o8 2
Fe R BUNS 9 (A5 [a] V. 2H)) % SCIASERI K FL GM fY
MyHC 7B i oA s — 25 . BP 58 41 SCIX
RIS F GM 1) MyHC 43 5 B2 00 , BONT-A V5
T —A I MyHC 438 (5 H A RCAR , T NS 7 5
T (4% iF 1] 3720 ) R X SCI 3242 K fl GM () MyHC
3R B 2R . AT B BONT-A 24
PrsZua LA MyHC 43 B 028 Ah B [ S 1 18 i
2351105 I B 32 FR A J2 52 i MyHC # B RN 28 2
— , LB X GM HL IS s = A S AR

N R AN R s 0] 5 24 T BoNT- A ¥ 5 % 22 28
GM ) MyHC 537 (i b J& 545 AN [R5 ), ASF 52 1%
E TS 2 J8] 4 JE RN 8 JE] Ry BT 4 30 S Foil s 1] £
P FR SCLJE AN Rl 2 B B, 15 4880 12 il Uk NS
T2l K BT T 12 K BREBOM A 2L [R]B a] A o dd 2
s M & B, AR AT T R 1) o5 (2 F] 4 7 (8 )
X} GM ZEA7 VB 3, #4956 MyHC 4384 5 H i il B
R ARSI R AR LA MyHC-TT 4537
FE A4 GM 7E BoNT-A B4 ¥ , P & L il
T A T ) R o ] Y Y MyHC S R % 4
s T A A [F], MyHC 8820 ) 5 e s Ak s
W IRA A, Horp, BoNT-A R (2 )5 4 J8) i
B GM HRI R i MyHC-11b 1 AR T B 5 3T
(8 J&l )MHyC-11b [ 5 L AR AL A G R0 g 3% . 8
JE s X R 8 MyHC-T (5 H s s /N, R
2 SRR A5 FR UL, O T BoNT-A 1 1 5 T T

GM F B [E] 5 55, FRATTIA A : BONT-A T Hil 5] #2 SCI
TR S BRS04 GML & A MyHC #4 R gl AR | 76
AT HiB B, GM B AT 810K, 5 F & AE MyHC 43
RIMCAE R ARG T BoNT-A T, X MyHC 40 %
Fe R 2 i A B, BT Al A R AL 45 B 1 GM 1) MyHC
Fb o3 B A T, sl R Ok S R 2R LR 254 &
A AR IILET 42245 VAT 4k R £ 44 4 41 20
KR SR 250 LR PR AR RO ™

4 Hig

BoNT-A {3 i T WX} 58 4 SCT 47 K Bl v 4
] GM 3 J 52 ) < JIL R R LR 5 o B B 2 T
GM ZE 45 B (. 5 %R BRI e 2B R i iz sh TR G B
2 s FUA RS T 5 5 i GM & £ MyHC 14
IR
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