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[{#ZE] BHE 50T A BRI R (BoNT/A) Xl 2 HLME AR K R AR A 475 (DRG) # & JT bl
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TEST VR YA ) 452 BE AL AR - 90 06 4 S A PR K T S 20 (S A R 7K ) F BoNT/ A TESF2H (TE S BoNT/A) |, 5
49 H 9 RN IF AR, Ay R AL B A 30 IR 2853 LF AR, RIFH S /I\T%ﬂlﬂ,@
JE B NS BoNT/A(7 Uskg #1 15 U/kg) B85 AR BRER /K 460 I T 5 J5 AS T e V) 058 ( 43 24 )5 5 EIPS
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KL DRG #1250 Nav1.3 2 A 228 M550, FH b A BRI A BHAG TN BoNT/ A 4520 S Bl D Al Mk T R 27 25 M0
T(TTX-S) MR IR, ZE R IR T 5T BoNT/ A AT i 2 T A i 235403 )5 T B e AL i s 1R ( P<
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JE 5 T KA 14 KA Navl.3 B H ik B E T8 (P<0.01) ; BoNT/A ] [4A% SNI A J5 3 K ) TTX-S 44 B i
(P<0.05) , #5if  BoNT/A W% Navl.3 $H3EIE HE (AR5, T AEME TTX-S 40 IR, A& 44 08 fh 2005 B 1
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The effect of botulinum neurotoxin type A on Navl.3 sodium channels and sodium currents in animals
modeling neuropathic pain
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[ Abstract] Objective To investigate the effect of botulinum neurotoxin type A ( BoNT/A) on Navl.3 sodi-
um channels and the function of sodium current in neuropathic pain. Methods Eighteen adult rats had a spared
nerve injury (SNI) induced and then were randomly divided into a saline group and a BoONT/A group, each of 9. An-
other 9 rats formed a fake operation group, Five days after the SNI, BoNT/A (7U/kg or 15U/kg) or saline was sub-
cutaneously administered into the plantar surface of a hindpaw. On the 3rd, 7th and 14th day after the injection, the
SNI rats’ paw withdrawal threshold was measured. On the 7th and 14th day the expression of Nav1.3 protein in dorsal
root ganglion (DRG) neurons was examined using western blotting, while any change in the functional tetrodotoxin-
sensitive (TTX-S) current was recorded using the patch clamp technique. Results Administration of BoNT/A at
either 7U/kg or 15U/kg significantly increased the SNI-induced mechanical allodynia. The expression of Navl.3 pro-
tein in DRG neurons increased significantly after the SNI, but had decreased significantly by the 7th and 14th day af-
ter the administration of BoONT/A. BoNT/A significantly decreased the current density in TTX-S sodium channels in
DRG neurons following SNI.  Conclusion  Administration of BoTN/A affects the expression of Navl.3 protein and
functional TTX-S current, relieving neuropathic pain.

[ Key words] Peripheral nerve injury; Neuropathic pain; Botulinum neurotoxin type A;  Sodium chan-
nels;  Dorsal root ganglia
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PEEN S 1l 3 ( voltage-gated sodium channels, VGSCs )
FEAR 2B 5 S Tl T A PR BT VGSCs
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DiRe ey a] SPERAR | XY H A DL A S S

WHERERETE AN g R, Hip
B JIER Y A B P EE 5 F (botulinum neurotoxin type
A, BoNT/A) Bl f5c AL E N F T S 9 Al R AT 58,
TR PR 2T NLR s 367 R LK 7
% S22 5 KR R 55 UESE , BoNT/A Xif
BRI AT BT R BoNT/A A ERR ML v g
AN T H AR LA BV JT, ZE WLsK 0 PR &2 1E 3 J5 58X
JEUERZE 51 TR H BoNT/A B4 18 T AR SR A7
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VT E AN A3 BF 58010 & B, BoNT/A 7] BE 18 i 14 4%
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P 92 [ SR EE 28 /] AR 77 5 1) K 3% Z (tetrodotoxin, TTX)
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T KB SNT 35 K 2
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kR R 2% IR B, B4R R — 00 K i
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TRTR AL PR 2 SO = A5 S (R 22 R S bl 22 0
Rphes) , 2220 % B FLME S 2 R M 28, OF 2
LIS BT 2 ~ 4 mm, E B A LML, R
SITE TN RS U T B A R RO SO HARr stk
Je TR RS A A AR R )

P 1AL S B R AR R 1 S W ) A [ e AL
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Ky, R BoNT/A BYTESR )4 7 U/kg F115 Urkg,,
K ERURR B 2 i — 0 2 RGP i i e A 4 R e R B
IRF B F R A BoNT/A /NGO IS T RS, T ke
G 1 A T S 8B E
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BRI B 9 L BEFH 8 ARSI X BGE 1 11
von Frey “FYi 24 , B K BB T ISHE A 48 W Y % B 3%
BRI L ER 10~ 15 min J5 , AR von Frey 214
22 R BRI B JBk . B ORI RR 82 2~ 3 s, B —
AR BER A 10 W, (B FRETE] 5 min, KB IR ERS
JIAT Rl PR s R AL 5 TR A B S b, T 50%
Y LA S 7 50 R R AR AR S S A

BRI SR DRG #1200

FHBEN AL 20 8 A 5% DRG Mz oct' B kB
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B 20 Y 15 5% 3& ( Dulbecco’ s modified eagle medium/
Ham's F12 nutrient medium , DMEM/F12) #,35 C k%
THAE 30 min, HI QI AE T T LA B S 2500 5 min
(B2 15 em, 1000 t/min) , IIA S 10% i 4 1ML 35
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O SR E TR 2 BB /N R b s TRAR
W (5% CO,, 37 C),

75 B S E H ERIE ( Western blot ) #6:1)

SHERTWIC R F SR Western blot Kl 4541
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o4 HOREL, FAb S8 S 1R BUE T oK b BB R
L,-L, Bt DRG &89 J5 B REH- A 244 (SDS Lysis
Buffer) , #54% 1 : 100 H @A 9 1/ 14 198 1t 400 1) 75
(T B0 B TR 5 R T oKk 44 e e A 43 it
PRI AL 3 min 5B H W, 4 CEO 15 min( F0F
7% 8.6 ¢m, 14000 r/min) , B EE WA _FAE 22 i b
KB 10 min, FRPVGSBEREER Uk /2 2 B 1Y
B B3 A B IO B 1 L 2 R A R S M
( polyvinylidene fluoride, PVDF) i, £ 3 & 5% i fig W%
B TBST ¥ W W3 1 h J5, $T Navl. 3 Hifk
(1 :200, % K0E 2 s EPUA, LIt 5] Alomone Labs) —
BURERF 4 C e, U H 1 S04 0 s buffered
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¥) i ( horseradish peroxidase, HRP ) #5 it A9 — $i
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X IR BE B AT B

L AR TR S

W5y B3R5SR DRG & o A T/ g i |
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Bos P AME LA SER R 25, HLCRAESIRE S kHz,
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IR AN 2] 8 880 LG B T B3 PR 3R J7 224317 (one-way
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RAEGIFEX,

# R
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FRERHD
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5, P<0.001 ; 542 BER K 7E S 4H b3, P<0.05,© P<0.01,9P<0.001 , HE £k} 45 245 15} ] i
B 1 A2 R B[R] ] A 1 2 U ML Ak s 9 L A
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FARAE) . 1T HFERME, BEH 7 U/kg 19 BoNT/
A TGS S AE SNT K FRE 28 7 KA 14 K
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BLHIASA T IR LA BFE . AEPIR RIS I
FIRFFE % B, BoNT/A T & fif Ak 1 #h 2 25 FL5 1R 1Y
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SRR RN A R Y SNT AR I &2 ] T P 2 B IR
I, R SNI ARG A TR] B[] 5 (5 1.3.8.12,19 K) K
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PR3 dJs K ERATLARG i [ dd 2 T i85, 6 b iR s
[B) AT A BRI AU R 22, — B A 255 14 d(BDARJE 46
19 K) WCRAIIR B35 | X 5 H B AE 12 P A B d 2 8 T
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Physical medicine and rehabilitation and pulmonary rehabilitation
for COVID-19

ABSTRACT This analysis extrapolates information from prior studies and experiences to bring PM&R perspective and intervention to

the multidisciplinary treatment of COVID-19. The purpose of pulmonary rehabilitation in COVID-19 patients is to improve symptoms of

dyspnea, relieve anxiety, reduce complications, minimize disability, preserve function and improve quality of life. Pulmonary rehabilitation

during the acute management of COVID-19 should be considered when possible and safe and may include nutrition, airway, posture, clear-

ance

technique, oxygen supplementation, breathing exercises,

stretching, manual therapy, and physical activity. Given the possibility of

long-term disability, outpatient post-hospitalization pulmonary rehabilitation may be considered in all patients hospitalized with COVID-19.
[ 5 B : Wang TJ,Chau B,Lui M et al. Physical medicine and rehabilitation and pulmonary rehabilitation for COVID-19.Am J Phys Med
Rehabil ,2020,Sep,99(9) :769-774. DOI;10.1097/PHM.0000000000001505. ]



