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Tab 1. Effects of botulinum toxin type A (BTXA) and acrylamide ( Acr) on muscular power of rats

Score of muscular power

Group

1 2 3 4 6 8 10 12 (week)
BTXA 2.4£0.9™ 3.0+£0.0™ 3.0+0.0™ 3.0+0.0™ 2.2+0.5" 1.6+0.6™ 1.2+0.5™ 0.2x0.5
Acr 0 0 0 0 0 0 0 0

BTXA +Acr 2.4 £0.9™ 3.0£0.0™ 3.0+0.0™ 3.0+0.0™" 3.0+0.0"" 2.8+0.5"" 2.2+0.5"" 1.6 £0.6""

Rats were given im into right gastrocnemius signal dose of BTXA 5 U or normal saline (NS) 0.2 mL, then ip 3% Acr or NS 0.1 mL
atd3,6,9,12, 15, 18 and 21 after BTXA injection. Muscular power was scored at different time after BTXA injection as described
by Longa, et al'™. X +s, n=5. * P <0.01, compared with normal group ( without treatment, score of muscular power was 0, n =
10); *P<0.05, P <0.01, compared with BTXA group.
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Fig 1. Single fiber action potential of gastrocnemius of rats. Fiber density in Fig A was 2, which was recorded in Acr
group at 1 week after injection with BTXA. Fiber density in Fig B, C and D was 3, 4 and 5, respectively, which was recorded in
BTXA group at 2, 3 and 4 weeks, respectively, after injection with BTXA. The fiber density increased and mean consecutive difference

(MCD) significantly prolonged, which suggests neuromuscular block occur during nerve terminal sprouting.

Tab 2. Effects of botulinum toxin type A and acrylamide on gastrocnemius fiber density of rats

Fiber density

Group

1 2 3 4 6 8 10 12 (week)
BTXA 2.5+0.5" 4.0+£0.7™ 4.9+£0.9™ 5.6+0.7" 5.0+£0.7" 4.2+0.8" 3.6+0.7" 3.2+0.8"
Acr 2.4+0.5 2.2+0.4 2.4x0.5 2.3x0.5 2.3+0.5 2.3+0.5 2.2+0.4 2.3+0.6

BTXA +Acr 2.3+0.5 2.3+0.5" 2.5+0.57" 2.6+0.5"" 3.8+0.4"™ 4.6+0.8" 4.1+0.7"% 3.7+0.7""

See legend of Tab 1 for rat treatments. Fiber density was measured at different time after BTXA injection. x £s, n =30 (5 rats in one
group, 6 points in one rat). ~ P <0.01, compared with normal group (2.2 0.4, n=30); *P<0.05, ¥P <0.01, compared with
BTXA group.

Tab 3. Effects of botulinum toxin type A and acrylamide on gastrocnemius single fiber action potential
mean consecutive difference of rats

Mean consecutive difference/ ps

Group

1 2 3 4 6 8 10 12( week)
BTXA 40 £9* 5110 5649 57 £8* 58 £7" 516"  44+8" 36 +7
Acr 31 £5 32 +4 31 +3 3543 34 +4 3345 32 +4 31 +4
BTXA + Aer 42 +7 ™ 51+8" 57+9" 559" 58£9™ 5997 50 +67FF 43 +67

See legend of Tab 1 for rat treatments. Mean consecutive difference was measured at given time after injection with BTXA or saline into
right gastrocnemius. x +s,n =30 (5 rats in one group, 6 points in one rat). P <0.01, compared with normal group [ (33 +4)
ps, =30 ) ; P <0.01, compared with BTXA group.
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Fig 2. Light micrographs of nerve fiber after in-
jection of botulinum toxin type A. A. two to three
weeks post-injection of BTXA. It showed several short and thin
sprouting from nerve terminal. B: four weeks after injection of
BTXA. The sprouts were longer and extended into muscle.
Sprouts were indicated by arrows( Gros-Bieschowsky's silver im-

pregnation method ") .
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Tab 4. Effects of botulinum toxin type A and acrylamide on nerve fiber number of rat gastrocnemius
Nerve fiber number x 10 =% per square meter
Group
1 2 3 6 8 10 12 (week)
BTXA 5.67+0.27  8.58 +0.33* 11.67 £0.37 *14.33 £0.45 ™ 14.01 =.047 * 12.62 +0.42 " 10.84 +0.23 ** 8.58 +0.13 **
Acr 5.58+0.13  5.56+0.12  5.57+0.12 5.53+0.07 5.65+0.28 5.50+0.09 5.48+0.15 5.53 +0.11
BTXA + Acr 5.58+0.12  5.62+0.17% 6.84+0.33,;5 8.54+0.14;5 9.72+0.31,510.41 +0.26,5 10.65 +0.32 ** 8.47 +0.62 **

See legend of Tab 1 for rat treatments. Nerve fiber number was measured at given time after injection with BTXA or saline into right gastrocnemius. x +
s,n=10 (5 rats in one group, 2 slides each rat,1 visual field in 1 slide). ** P <0.01, compared with normal group [ (5.52 +0.09) x 10® per square

meter, n=10 J ; *#P <0.01, compared with BTXA group.
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Acrylamide inhibits terminal sprouting triggered by

botulinum toxin type A in rats

CAI Hua-Ying" , HU Xing-Yue, JIANG Hong
( Department of Neurology, Sir Run Run Shaw Hospital , Zhejiang University , Hangzhou 310016, China)

Abstract: AIM To evaluate if acrylamide can
inhibit nerve terminal sprouting to prolong the
muscle relaxation effect of botulinum toxin type
A (BTXA). METHODS SD rats were divid-
ed randomly into normal, acrylamide, BTXA
and BTXA + acrylamide groups. Right gastroc-
nemius of the rats was injected im BTXA 5 U in
BTXA + acrylamide and BTXA groups and nor-
mal saline (NS, 0.2 mL) in acrylamide group.
Atd3,6,9, 12,15, 18 and 21 after injection
of BTXA or NS, 3% acrylamide or NS (0. 1
ml.) was injected ip, respectively. At 1,2, 3,
4,6, 8, 10 and 12 weeks after im BTXA or
NS, muscular power of right lower limb was
scored by the method of Longa, et al, the fiber
density and action potential mean consecutive
difference of right gastrocnemius were examined
by single fiber electromyogram, and the mor-
phologic nerve fiber analysis was carried out.
RESULTS After im BTXA, muscular power

of right lower limb decreased; increased fiber

density and morphologic nerve fiber analysis re-
vealed terminal sprouting; and prolonged mean
consecutive difference revealed abnormal func-
tion of neuromuscular junction; which almost
recovered in 12 weeks after injection of BTXA.
Acrylamide inhibited the nerve terminal sprou-
ting number, postponed the peak time of nerve
terminal sprouting, and delayed recovery of
neuromuscular junction function. CONCLU-
SION Acrylamide inhibits both the terminal
sprouting and the functional recovery of neuro-
muscular junction.

Key words: botulinum toxin type Aj; acryla-
mide; nerve terminal sprouting; electromyogra-

phy; nerve fibers; neuromuscular junction
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