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 E: H SR EM R R A(botulinum toxin A, BTXA ) 7K BRI BRE-#% UL CHERS L) 3 33 7 F T 25 245
Wi K 3 X, Jiik ¥ BTXA AR BRbRicBC ' I-BTXA /KSR 5 " T-BTXA /KR, PEATRE SO SR I 2 . 12 2 SD
KR ABEYLE 223550 A B WA, 340 6 L, R EUA I FHE A% LT 5 BTXA AKEEIE , 2000 Bk B LY S S5 AR AR AR 3R K o
M F e 6 A (A4l 12 4~F (B4 Y1 IUARAS, & MLk R HE Yeth 1% S i & e, 35 5 i 7 BB ek 4l
LI, S5 P I-BTXA KEERE S 1-BTXA KR RO PR B L B4 i 22 5 (P > 0. 05) ;0645 F K RUHER L
HAUE AT TR 5 B S BEER R ATIE 6 AN A, H BN T bl P L2 4 73 ik, LB ok Ak e Ao Bl L 2 v A, R L3R
PSR Pk gt E 12 A A D46 o Bkt . 8518 BTXA FE/KEBERE iR E 578 A= BRER K Hh A 24, BTXA 7K
B T B LA 0B I 5 MR A R RB K A2 1, X B WLTE s 30175 s
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Long-term morphologic changes in skeletal muscles of SD rats after botulinum toxin
A gel injection

ZHONG Hua-hong, CHEN Jing-chang, WU He-ping, MAI Guang-huan ( Zhongshan Ophthalmic Center, Sun Yat-sen
University, Guangzhou 510060, China)

Abstract: Objective To investigate the long-term morphologic changes of the gastrocnemius muscles of
SD rats after botulinum toxin A (BTXA) gel induced paralysis. Methods BTXA labeled with '*1 was ob-
tained. The radioactivity measurement was taken to measure the solubility of BTXA in gel and BTXA solution
(normal saline as solvent). The right gastrocnemius muscles of 12 SD rats were injected with BTXA gel and the
left gastrocnemius muscles injected with normal saline were used as controls. HE staining and 1% gold chloride
staining were used to study the tissue changes 6 months and 12 months after BTXA gel injection and transmis-
sion electron microscopy was used to observe the ultrastructural changes. Results The radioactivity of '*1I-
BTXA gel and '“I-BTXA solution had no significant differences (P > 0.05). Histopathologic examination
showed no changes in the right gastrocnemius muscles injected with BTXA gel, but ultrastructurally the myo-
pathic changes were clearly visible, like diffuse sarcomere disruption and saroplasmic reticulum expanding. The
myofibre degeneration showed no remission 12 months afiter BTXA gel injection. Conclusion BTXA is dis-
solved in gel evenly. The long-lasting myofibre degeneration in BTXA gel paralyzed muscles may reflect that the
paralyzed muscles fail to regain their unique function and recovery of muscle contraction.
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1.1 XA BEE

BTXA (22 JH A=Wy il &b A &) , @ E-T (Ch-T) [ Na, S, Oy
Sephaderx G-25 % i ( Sigma /A7), S [ ) , B 58 FR 8733 549 (1L
KRR EIAHIZ5A BRA F) , VID M2 A s EHR 0 R 5
(A M. S, 3[x]) , H-7500 i 5 H 5 ( Hitachi 23w, HAS) o
1.2 BTXA 7R# A 4 6] & B s f R &S 41
1.2.1 REZYW'™ 1-BTXA [ 4" ¥ 20 054 kBq Nal'”
(AL ZE R ,55 U BTXA(100 U/ml) ,30 pl Z4l-T( Ch-T,
2.0 mg/ml) ¥R T R 3 ~5 min, fif £, 1A 2. 6 mg/ml
Na,S,05 30 wl.5% KI 100 pl, /52 1k, JH Sephaderx G-25
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FUEL) #4' 1-BTXA A4 FLER K EATIR A, B '™ I-BTXA K%
o
1.2.3  FESRHURPERIEMNRE 39" 1-BTXA K EER >
I-BTXA KW P HBEHLEC T RIE RIS By, BB 0.1 ml, 3F
A0 TS 12 R
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feE SD MEPE B 12 3 (H Il K2 5256 3 i vh s B 4t
#i*5:0013271) AJTHEE 0. 15 ~ 0. 20 kg, # EHLECTRIE 50N
A B WA, s IEFESE 6 M (A 4) 12 4 F (B 4) 438,
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=Py
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TE 4 CF R RE A BTXA /KA (250 U/ml) 53k 585 ik
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(25 mg/kg) B A1 R B Js P 3 SRR IO , A4 I T I G5 S e
o5 PR £ H R TR BE 29 2 mm B A BERA AL, 13 5 BTXA
JKEERE 0.1 ml (12.5 U)X BRAUHERA WL G4 0. 1 ml AEBRERIK
BRI
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SIS R 6 A (A d) (12 A H (B 4) B K BUH Wi
FRALFE , B2 IAN Xof AN B 2 () BB ZH kB LA A4S, 3247 LA
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A RS pm YU R, H R HE Je (o 5%
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IR 12 ~ 24 h, ZEIBACE T, B Si H s W b PR, TR R 5 6
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1.5.4 SBHTRGEEMESHNE KHE AN /NIALA A
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2.1 '"PL-BTXA /K% ik A= I-BTXA 7K ik 2k 411 7%
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BB O 5 BE 43 310 R (1 267 513.8 +48 450.0) cpm
FI(1 251 496.2 +68 570. 4) cpm, 5T PETR B LU IR TG0 125
X(P=0.681,%1).
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5 1195 203 1 325 005
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AL (pm?) R (pm?)
4518.30 £877.18 6 676.59 +808. 10
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92.08 £5.57

B (pum )
Szui  75.58 £7.18
XA 81.67 £4.65
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LA KL Lz e, S EUIL RS
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B LVBM,52 2 HLCTH . IR 40 K, I E A
7 IR 4 d DUSER BB 48 T 2007 4 12 A 7 H AR
o BT 2007 4F 10 H 2505 H BUnZM, 1A% (1 A ke
U, A TR T RENE . JC& B G I i , TG A T A8
o BRI AP M HER VAR AL, A
BERT 15 d ZEFA NIZFTIRYT 6 d(CEARHZANTE) | B WA IR
FEZE e, PR FIT sk 20>, FL M g 38 18 B 8, O R ST R
2, 12 A 3 HEPYHIX EBLI2IE M 4275 P b L Ao 18 o4 2%
FEHE R BARE 2 W R - T I O R, K P 25T R R
JERBLREGIARTT o 2 d J5 B 2N Fr R i A2 Jo AR 4k, IR CT
R $12 1 TR I [0 o 2 R, 48 T 55 A A R IR IB 97, 4 d
R EA R B8, 12 A 7 BEARKEE. BEK
PR A G s o WA 30 47, B H 30 3, KBE R 1 4R,
WH A MR R 259, A Be R (R 37. 3 °C, ik 87 &/
min, FFI 21 K/ min, [l F& 142/84 mmHg, FEFE & 41, BUM) 81
B ATl A 1 MO ARZ 0.5 em K/NIRELSE R MK, TR
I TE BT o KU i B 3 e R S5 A TR R SR T R A
L3 8T W/ min , HE157, T4 H . JHFIRAE (BE) . LB EK A
WBC 7.7 x 10° /L, vh i 21 e 0. 562, 2T 41 fitg 4. 62 x 10 /L, ifiL.
LIFR 147 ¢/L, Mfi/AR 163 x 10°/L, 1l <4047 :pH 7. 46, i
6 64 HE CT WU SRS Z 9 2 W4R p (CO,) 36 mmHg,p(0,)
70 mmHg, FEDIREIE S , K/AMEF HIER . 2007 4212 A7 H

TEFE A W, 5 WA S A W, FATERI, 2082, BN 5
HEJT RITEE , BARIESC35 fifo WU (023) 68757781
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(5B =R PR R R I B e B W SRR 5 BT R W A R, T 400042 ;1 PR

S CT 735, i v DB FootR | 45 PR AR 8 485 B2 3, M R
HE ) o MPT:15 mm/h, RSP IE R/, 12 518 H
ItiThfets 4 . FVC 3.17 L, 5 #iit{H 80% ;FEV, 2. 67 L, it
{483% s TLC 5. 28 L, 4 i} {5 83% ; DLCO 5.9 mmol - kPa ™! -
min ", 5 THE 64% .

2007 4 12 J1 10 H£F4E 0 UE B A U8 B IEN
A UL VR R 3 I, W | IS A T L , R I S Rl
RILE B BHIEESHAY . Ahrtiriie PAS Jefa k3
AIBERH M WUk, 12 3 14 H 76 R R T 47 3¢ 58 I it i vk
(BAL) , & Hpiy A 37 CHFEER/K 50 ml,2 min Ji5 B0, 1 min
JG WAV LR TR B 1, 2205 WRAARZE Sy Bl VR e FLAR
TEVEW UL PAS Je Atk (18] 2) , BB e (4. (AB) B4,
i 2 1 U0 % AE ( pulmonary alveolar proteinosis, PAP) i2 W il
o WIS IE X ETE R R AT BAL, A 1K, BN
it 2 A, ARHT 30 min HIRTTRFE 30 mg, JLATEST LR T
50 mg, Rrfrim i BEM A, RRRHEVE B AN 500 ml, #E VRS
M) A A PARAE R S0 o 1l 4206 N RE (Sa0, ), 2 Sa0, < 85% Hif {5
1R, 55 Sa0, K& 21 95% R FEYE . WEVES 3 d 4T lkid:
SEHUAE R TR R o A B R) 23 X A B R 2 Tk,
W REFEA TG G . 2008 4 1 H 14 HliDhRERIA :FVC 3.54 L,
b U HE Y 89% ;FEV, 2.92 L, 5 HiiH{E 90% ; TLC 5.95 L, 1
WiH{H 95% ; DLCO 6.9 mmol + kPa™" « min ™", 5 it{& 75% o
Ry 1S HBETNRAE . BT, aFEER YT,
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