M2 SIhfEEE - 20214E4 H - 51685 - 5541

ANTRIR A ik f e R AN 58 A it 13 K B
s S Y REE A Y LAY

x| % % | X456
TE B AR = ke RS T8 B BT (SCD R K FRs SRR RE M . 77 3% « R FHBAAIL
B2 50 2 Wistar K BBENLI 3 A BT ARH  BBAFR b sl g 40 (G1.G2.G341) , BRI TR
HHN (A THENR S VIBR) YR FZE EINY U B SE 45 I E R R T W B iSCIAAY . G1.G2.G3 443 AL
#5(2 Hz,2 mA) .11(50 Hz,2 mA) . 2545 (100 Hz,2 mA) HL &M Ar 1730 min, 1 %0/d, 23457 2 8, W%
ZH K BV AR 70 2% 3E R F von Frey hair BLHEF 79 BRI A2 5 i s Sk IL(BF) AR ELAL(RE) B AILE BB
(IEMG)BF-TEMG F RF-TEMG ; K FH 8% F- 2 AT R 2 L€ 1) 8] (CT) 0 HE LR E] (BT) 5 2R A 1M P57 A= i
SR IR I A | PN /A NIR PR B I DS T Xa B 5 5% FH Basso Beattie Bresnahan (BBB) P4 FIRHR SL 56 PEA 12 5]
UIREMRE AN . SR SERIA AL, G1.G2 1 G3 41 K U BF-TEMG #1 RF-TEM T , /AR 1 K7
Xa FIE 1M1 A= 7 BH 5 A, CT RN BT SE A, WP 73 K1 T S AU 4 Rz ok 2 P B Tk WL P A TR
HIUAHCIRS T 580 ) (145 3 T b 8, 4RI RS0 T LA 350007 %o 08 S i Pl B 1 e B [ 2 g 59
A7 R 2 s B 30820 BBB P4 FI AR AR T 155 (P<<0.05) 5 {H G1 41 45 T AR g BE Y R T G2 .G3 4
(P<0.05). 518 A A E i f AT BT A iSCT R Bz sh D REE A , (EAIRA B Bk el B E TR TP L i
KR BRSNS B REI ;R A TR B TIRE IR B 5 15 BT RE
HESZES R741;R741.05;R744 XHk#RIZES A DOI  10.16780/.cnki.sjssgncj.20210088
A5 AR X2, XA, A RSB bk i AT AN 58 2B R 405K B2 3h T BE EE 8L A0 LLAR AR 9 [0]. 4
2R 5 UhREE T, 2021, 16(4): 191-194.

A Comparative Study of Du Meridian Electroacupuncture with Different Frequencies in Pro-
moting Reconstruction of Motor Function in Rats with Incomplete Spinal Cord Injury LIU
Ying-ying, LIU Wei. Department of traditional Chinese Medicine, Taihe Hospital, Hubei University of Medical,
Hubei Shiyan 442000, China

Abstract Objective: Compare the effects of low, medium, and high frequency Du meridian acupuncture on
the motor function of rats with incomplete spinal cord injury (iSCI). Methods: Using the random number table
method, 50 Wistar rats were randomly divided into the sham operation group; model group; and low, medium,
and high frequency electroacupuncture groups (G1, G2, and G3 groups). The iSCI model of the rat T\, segment
was made with the NYU spinal cord impact injury device for all groups aside from the sham operation group
(which only underwent a total lamina resection). The G1, G2, and G3 groups were treated with low (2 Hz, 2 mA),
medium (50 Hz, 2 mA), and high frequency (100 Hz, 2 mA) electroacupuncture at the Dazhui and Mingmen
points for 30 minutes once a day for a total of 2 weeks. We observed the behaviors of pain hypersensitivity in rats
in each group and used the von Frey hair method to measure pain threshold. We recorded the biceps femoris (BF)
and rectus femoris (RF) myoelectric integral value (IEMG), BF-TEMG and RF-TEMG, respectively. The slide
method and tail-docking method were used to observe clotting time (CT) and bleeding time (BT). The coagula-
tion factor test was conducted to detect thrombin and endogenous/exogenous coagulation factor Xa activity. The
Basso Beattie Bresnahan (BBB) score and inclined board test were used to evaluate the recovery of motor func-
tion. Results: Compared with the model group, the G1, G2, and G3 groups showed an increase in BF-TEMG
and RF-TEM; decrease in production of endogenous/exogenous coagulation factor Xa and thrombin; prolonged
CT and BT; increased pain threshold in 3 indexes including light touch and light pressure on the skin in the lower
portion of the injured trunk and light pressure on the right forepaw; reduction in scratching, licking and biting the
area below the plane of injury, appearance of autophagy on the tail and hind limbs, and spontaneous hissing; and
increased BBB score and inclined plate slope (P<0.05). Furthermore, the G1 group showed a greater difference in
each of the above measurements compared to the G2 and G3 groups (P<0.05). Conclusion: Low, medium, and
high frequency electroacupuncture can promote the reconstruction of motor function in rats with iSCI, but the ef-
fect of low frequency Du meridian electroacupuncture is superior to that of medium and high frequencies.

Key words Du meridian electroacupuncture; incomplete spinal cord injury; hyperalgesia behavior; blood coag-

ulation function; pain threshold; motor function
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A 5E 4 PER BEH 173 (incomplete spinal cord injury,
iSCI) /& A 473 Hh A X B Y — 2 BBk M i , 2
R I g 5040 T AT o 21 B e DX s [ 1 i
PRSI | 1 K P P o o i O 480) Kz sl D g e
B ABFTOE I AR L e A Dk L Xt S CTARE
TR FRE ML DI RE A A T 2 BRI, SR R 18
SHYIRERY AT REBIL .

1 MREEFE

1.1 EZ9X5 5 A4

111 SEE s Moy 41 SPF 2% I Wistar K BiL 50
HL 7 RS AR (230.545. 5) g, LA Sc s sh
O HEAHIE S SCX K (%7)2019-0005 , 48 F1) 46 B H
5 2017-59]. SR FHBEHLE 2106 K BRI o) R i
FARA, BRI FIL S A2 (G1.G2.G341) ,
K110 H o ST sy 3R I, 55 1 SR A

1.1.2 SECIRged K200 FEA .0 LR R4
( L g A= R A BR A W 84S - XR-XZ301) 5
Noraxon 2 [ LHL AN (S& [, i BT 48 A
RS ], #945 . MyoTraceTM 400) ; von Frey hair (£F &
MU, B i) 5 KU FT-SY96A BEHEAG AN (1L 4R
RGP R A BRA 7] ) 5 LH202H-PY 525 FG i i
LA (AL s LA PR A A o

12 F#%

12,1 3B 3% 240 (1 mL/kg) BREER BR,
SE 3 AL Ty BESE , FRIC To ~ T AR X, 04T e il
PRIEHE BTCRA 1 o DA T g Ry ot XA T IE H Rk
PATUIE, 53 BERNUZ 258 To ~ TR FMER , T 25
TuMEMR L T I RMEMUBZE 52 88 T, 17 BOA 6, FH2E
B NYU A op 00 4T (250 g mm) B4 [ 5
B T 15 BEAREY . BRI AR R S % SOk B R
T FA) AR T 00, [5R1FE mlAvf 152 2 af e, < F T B Ao U+
— MRS e BRI s e, RTFARA
IUATHEMR IR AR . RJIGEEE H Rk RS . WL
20 FUBFHEE, 1/, H3d,

122 3897 ARIEE TR, R RS E 45 18 e G E G1 .
G2 .G3IHI KR, S LA RR2f ), T45 7 HiME S5 1
I S T P RME S 5 B 23 A R 5 [ 5 S 1
e Al 17¢7 . FH0.3 mmx1 mm 2251, 512018
HEER , BEET PR BE I IR R A1 SR J5 12 DU 5 s R A ol
A CRMERE I, T 4% 5% ) , 2990 7K (2 Hz,
2mA) . M1(50 Hz,2 mA) .5 (100 Hz, 2 mA) Jiil L3
I7 , ELEDE , AISUT SR LPAL H B0 B U AR o T e Bl
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PN, 30 min/ik, 1 /d, AP 2 5 . T ARA M
FERI2H [F %2 30 min, {HANIEIT o
1.2.3 JWBEAT S MEE  DUATT A G KR ELA
JZ WO B T 1 BELAT SRR 5 FRORD R SRR BRI
T [ RESE S AT EOE R PP EARTE e s R AR
1.2.4  JE BRI 3577 45 R R AR 1L von Frey
hair J7 B0 2 5 3 0 540 K T T S AT LA I A ik B2
ok I R R JER AL R A TS AR A LA TRe 9 159 (5 {1 3 331
FEhr
1.2.5 A7 R ORMRSEE JRYT 45 R KR R
SR ZERE TS R BRI 1, AR5 AL 0ok IR
N 5, BTG KRR A, 301 LK B B AR I
5 sec NI TE I RMA N A RO, S0 T A 3 G
Y. @ BBB(Basso Beattic Bresnahan) B fiE1E4> : 14
97 45 AR B R BB 3 938 1 385 1L, i 11l
S SL I A BT RS , BBB 4K 5 i B35 3h T ik
PRAZ LT
1.2.6  FELEIMER 167745905 B2 i A R 5
ZAE R PREEAG  7E B UL R OGS B i
L A B S VPR IR S rp S e KR
283 42 I F A%, FH Noraxon 28 1 JILEE 304 0 57
B — 3k WL (biceps femois , BF ) fllf% E /L (reoctns femois,
RF) (9 UL H8, 2 43 {8 (integoted, IEMG) : BE-TEMG #lI
RF-TEMG.
1.2.6  BEMTIAERM 51w AL IR 58 B HEA T o
W B R0 i, S 54T Sk ek, L
HER L2 R KR 1B 1] (clotting time, CT) ; PAWTREALAS
FE-H I A HA Il s E] (bleeding time, BT) . QOBE I AT/
ANIFABEE I DR - Xa 5 PRSI « W7 R I vEAR B 200 pL,
B E 3R 4 i 10° A4S 4x L4 A, 4350 i A & 5 mmol/L
CaCL, J 1 nmol/L % Ifil fiff J5% (1) 2% #h ¥ 9 & 10 min, fil
EDTA % 1, X J5 JI1 A 0.8 mmol/L i S2238 , ili b A3 I
1 405 nim, I 7 &E I BE o FHR 1071 42 I 20 Bf i A
0.2 nmol/L %E IfiL it (11a) .1 nmol/L A IXa.5 nmol/L
FVIUFT 130 nmol/L K -F X A9 2% vy % 7', 10 min 5
7 mmol/L ) EDTA Z 1k ; il i@ )i H , 405 nm 4 5351
W5 N /ANIRPEEE IR - Xa™
13 “itsasm

K SPSS 21.0 34 455 IE A 7341 LUKy 26 551
(T R (ks ) 7R, BRI B 224007, PR EL A
K R F SNK-q 46 56 5 AN A2 T 22 55 P 59 8508 R
Dunnett C #5 K 1 Games-Howell ¥ 4 ; P<<0.05 52 5%
BETHRE S
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2 &R
2.1 REIRFEF IR A TiSCI K RIE 3 5 4k o9
BEAYZH L7 A BBB 143 i E K TR T R4 (P<
0.05). G1.G2 1 G344} A1 BBB iV 53 = THIAIZ
(P<0.05) ; G1 2 %} ff1 #1 BBB -3 25 T G2 1 G3 41
(P<0.05) , G2 #1 G3 4 [a] 22 S e 4e it ¢ & X (P>
0.05), W51,
F1 KUK BBBITS IR LI 45 5 AL (ks )

21 A BBB/4y R/
BFARA 10 18.90+1.19 66.04+5.21
TR 10 7.68+0.54" 28.08+1.47"
G341 10 11.78+1.47% 43.55+2.73%
G241 10 12.09+£0.92% 41.78+1.98%
G4 10 14.75+1.42%%% 52.05+4.64%%%

T ST AR A, ©P<0.05; SR H# , ?P<0.05; 5
G3 A b, P P<0.05; 5 G2 41 [, *P<0.05
2.2 REVHA BB AT 2TiSCL K R AR HEATH F 77
B 8%

AU ZH R B AR I A w452 4% °F- 18T AT 3547 I
X FEF S R B W S ) M G A TR A A
£(P<0.05)., G1.G2F1G32H KB R4 N 5efs
RUZH IR 5 FEAR (P<0.05) 5 G1 41 KB EIR AL T
G2 Fl1G3 41 (P<0.05) ,{H G2 Fl1 G3 4 [a] 22 S LG 1%
B (P>0.05), %2,

2 AR BRI AT A 50 MU U QR aks)

205 AL H Ay N
BFARA 10 0.54+0.01 4.59+0.24
AL 10 12.01£1.17" 19.60+1.53"
G34 10 9.01£0.90% 13.67+1.362
G2 4 10 8.73+0.85% 14.91+0.952
Gl4 10 6.460.22%5% 10.80£1.592%
2051 NL 13
BTFARA 1.50+0.04 0.0040.00
AL 15.69+1.65" 9.60+1.24"
G34 11.81£1.52% 8.91+1.01%
G2 10.61+1.93% 8.79+0.582
Gl4 8.90:£0.92%%% 6.87+0.71%%%

T S5 IRFARA R, Y P<0.05; SR LT, ®P<0.05; 5
G344, 7P<0.05; 5 G2 41 th4% , YP<0.05
2.3 REHRFEBRR G AL 2F iSCI K KA R B A 89 % v

B AU 20 K ERHIL AR [ (B ol R ARG, L 4 4 K 1
T AT LB o B R A e B R PR R A i TCRS L
IR IR 0 3 34 A TP AR A el PRI (P<<0.05) . G,
G2 T G3 2H K B _E 3 B i T ZH (P<<0.05)
Gl 47 T G2 M1 G3 4 (P<0.05) ,{H G2 Fll G3 4[] 2 5+
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TGt L (P>0.05), W% 3,
3 KR EMUAR BIE AL (g, as)
21531 A BUBEE A7 R
BFARA 10 65.90+4.89
A2 10 17.56+1.87"
G34 10 33.78+1.80%
G224 10 34.65+2.10%
G4 10 40.76+4.29%
20531 B2 il R JEk: B Rk
BFAA 72.50+4.09 65.32+5.27
TR ZH 15.69+1.38" 8.69+1.457
G34 24.78+2.04% 29.04+3.072
G224 25.69+1.97% 28.64+2.95%
Gl4 31.82+2.37%4% 34.81+2.74%%7

5T ARA E, Y P<0.05; SHIEAH LA, 2P<0.05; 5
G3 4 b4, ¥P<0.05; 5 G2 41 ¢, PP<0.05

24 R F) 3R & B bk & 4F 2T iSCI X & BF-TEMG #»
RF-TEM # % v

}E 1 2H BF-TEMG H1 RE-TEM %1% T 2H B i [
i (P<0.05) . G1.G2 #1 G3 2 K § i) BE-TEMG Al
RF-TEM & TAEHIZH (P<0.05) ; G1 2H & T G2 FIG3 41
(P<0.05),1H G2 Fll G3 41 [H) 22 7 L4 it & L (P>
0.05), .34,

%4 &40 K BF-TEMG HI RF-TEM il 45 5 HL 45 (uv, ats)

217 2% BF-TEMG RE-TEM
BFARA 10 120.86+7.39 176.23+11.24
AL 10 66.18+3.70" 75.03+5.57 ¥
G341 10 94.54+5.61% 121.5749.36%
G2 4 10 96.02+4.98% 123.91+7.45%
G141 10 113.98+7.43%9% 147.70+8.56%%

o SEHFARA LA,V P<0.05; HHRA L, P<0.05; 5
G341k ,¥P<0.05; 5 G2 41 [t #¢, Y P<0.05

2.5 R EF R A iSCI K R 5 7 48 64 %5 v
ST AR, AR 2 /MR BE I R T Xa
IR ML A B 36 &2, CT M BT 46 %6 (P<<0.05) . 5
FERIZH A FE , G1 . G2 1 G3 20K [N /2 g 5 i [H 1
Xa FIEE I A= BRAAG , CT A BT #E K (P<<0.05) ;G1 40
AR R E KT G2 RN G3 4 (P<<0.05) , 1H G2 1 G3 4[]
ERTGAE XL (P>0.05), L& 5,

3 itig
SCLZ—F™ 5 [ HP X 28 BRG0P0 , BRH A",

B 2l L T BRI T s . B KR A 2k

HOLESSHA . B85k DietaLl,iSCI 5
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5 BUISCUR FRBE M I REUE HEHR (aks)

WURPEBEINLIA 7 ANIEIESRE LA 5

205 L CT/s BT/s L 1 /U Xal(pg/mL) Xal(pg/mL)
RFARA 10 78.84+5.39 816.75+32.75 9.41+0.96 49.81+2.09 42.09+2.76
HAFIZH 10 67.64+4.26" 633.45+29.07 ¥ 17.53+2.46" 60.59+4.13" 54.38+3.80"
G341 10 70.314+5.07% 707.84+30.02% 14.73+1.08% 55.07+1.22% 48.79+1.30%
G241 10 70.75+4.27% 710.19+33.45% 13.92+1.67% 57.7842.74% 47 48+2.83%
Gl#H 10 74.50+3.44%°9 780.71427.86%%Y  10.37+0.95%°% 53.2342.80%%% 45.15+1.67%%

T ST ARLAILE, "P<0.05; SHIA AL, #P<0.055 5 G3 LA, " P<0.05; 5 G2 41 L4, ' P<0.05

CEEUETARAT AT R B KA LR [T
AR PR AT VAYT iSCHA — & IR IR TS 5 X,

AR SR TRY 2 M SR (g R kAR A, i
REHA TR 2 S I I (AT R I D) 8 S T A
MG KENI AR AR T B 22 sh D Re i 4™
. Z9R97,G1.G2 .G3 ALK REE M T REVK &, S B ik
17 ]2 .BF-TEMG . RF-TEM J% ¥ 5] |50 {1 241 45 A [m] 2
s, KEGZ et B Bk . $2A% o R s
FL AT 35 ] O SR B T 0 iSCT K A2 sh T IR &
{EIRARE Bk R T (G AL P E v i, iFoE 3k
A, B Ik H A ] e G 0 ML YR A , I AV i sl A
SCIH A7 7K i 138 |, {12 2l Fgk bt 15 31— 22 R B 0 Ik
guem, G4 iSCIAT ST Al B i L= 40 S AU PRk
5, FRIANLI T 1, AR PR, anAshpR st B K
BF-TEMG RF-TEM F&fIR">"; 1 J5 2 7T BETE )™ = 1)
T KA , RS S D RE IR R I L R
RBURY Jok i AT 2 ok A 5 I D g , el 4L O B s
I Y8 37 Iy 4 5 ok /L DR Ot e 2 7 | A ) A Dt A
G, Al A S AR A5 0350 7 I V0 2 b 22 D) RE Y
PR o AT 3 AT v K BRI B T s i SR B LA 75
SEPAR | A R TR0 8 4 2 K I S R AE T bR . H
A P A T R OB 7 B R 2 T R B, K A
MATFIE T A R F Az sh D RE K, “ BE Rl Ks
FNECPH , SORTH I 2, B R B

g5 LTk, B bk s B G iSCT K Bz sh D g Ay mT
REMLIE « Sl T HEBE I D) BT A= S A 2E 3 1 3B o7
IR AVE PRI 28 ) R P 52 - v 9 15 -l % 1SC LI

- WUy g - B PR R B S g . X — 1 R
Hh AR DK R L A KA 5 | R A B R | s
PRIE S5 I PR Db 1 LA B sl D) e E i
LT b R kL
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