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(FE) B B %W XA 3 %7 2R B AL A B JE (delayed—onset muscle soreness, DOMS) #7 I /K7 2, 3 41 % #F &% &
FHHH, Ak EHEFPEGRFBEFANINBEATENZRE IO KEMNEFEREE LR WEN AT ARER A, &
4126, %K DOMS th 7 R HEE 5, WEAT U WX B4 BRELER ST 6T, AFATUNAT TR, 258 F 24 hREX
BT 1R, 27 3 0k, B %K F B AL KA A AT 4 (visual analogue score, VAS) i [F] | fn 7% JILER ¥ B (creatine kinase,
CK) 9L B Ji A 8 (lactic dehydrogenase, LDH) . & #4 f /- % -6 (interleukin—6,1L-6) .B— A ™k Ik (B—endorphin, B—EP)3T # i & 57 %% 3F
RAEEFRNA, R (D) GHEA A ML, WEA A7 4 VAS T2 % 7 LA FE X (P>0.05); 8267 ERE4 5 AT 4 VAS
FAHRBITHEK, ZRARTFEX(P005), ()3 )G 72 h, REA R AT THEAEN, 274 K% E X (P0.05); 5 %57
A ARG A ST AL — K EIT R R B A 2 SRR BT F R (P<0.05), (3) G MR A A by LA H AR 5 JE 24 48.72 h AL
24 CK & EBR, ZRAHHITFEN(P<0.05); GHA A Fo by AW, 15305 24,72 h W4 41 LDH 4 2 B8, £ 3 A 1T #
E(P<0.05); G A AAW ,E5 5 72 h WEL T1-6 4% B1%, £ 7 A5 % B X (P0.05); 5HEA 4 A 353 5 24 48 h W%
4 B-EP & & 1%, = 7+ 7 4031 F & XL (P0.05), &t JT W X B4 55 T 74 4% % &= DOMS JE-R , & 3% 88 & M B 20 2O e R
B RS B R TANH, FHEXESSIFHRTEF DOMS B ik CK AF, T 11-6 -EP LDH # 4 &, Ll ok & 2| 4
Kb R AL B R R KT R R S AR A

(EEIA) AR A B IF 18 X5 251 s VAS; B B %8 s 45 5 4 5 a7 2%
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(Abstract] Objective To explore the clinical efficacy of acupuncturing at Siguan points [Hegu (LI4) and Taichong (LR3)]
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combined with Daoyin (guiding and stretching) in treating delayed—onset muscle soreness (DOMS) and to preliminarily study its
intervention mechanism. Methods A total of 36 eligible subjects were recruited and included in Hunan University of Chinese
Medicine and assigned to observation, cold therapy, and model groups by random number table method, with 12 cases in each
group. DOMS was induced by frog jumping exercise. The observation group was treated with acupuncturing at Siguan points
combined with limb and respiratory Daoyin, while the cold therapy group was treated with cold therapy intervention. Starting
from 24 hours after exercise, the corresponding treatment was given once a day for a total of three times. The subjects’ visual
analogue score (VAS), pain threshold, serum creatine kinase (CK), lactic dehydrogenase (LDH), interleukin-6 (IL-6), and B-—
endorphin (B—endorphin, B-EP) were tested to evaluate the clinical efficacy and explore its effect mechanism. Results (1) Compared
with the model group, there was no statistically significant difference with VAS scores of the observation group and the cold
treatment group (P>0.05); however, VAS scores in the observation group and the cold treatment group after treatment were lower
than those before treatment and the difference was statistically significant (P<0.05). (2) Seventy—two hours after exercise, the
pain threshold of observation group was higher than that of the model group, with a statistically significant difference (P<0.05);
compared with that before treatment, the pain threshold of the observation group and the cold treatment group increased after
the first treatment, and the difference was statistically significant (P<0.05). (3) Compared with model group and cold therapy
group, the CK content in the observation group decreased significantly at 24, 48, and 72 h after exercise (P<0.05); compared
with the model group and the cold therapy group, the LDH content in the observation group decreased at 24 and 72 h after
exercise, and the difference was statistically significant (P<0.05); compared with the model group, the IL-6 content in the observation
group decreased at 72 h after exercise, with a statistically significant difference (P<0.05); compared with the model group, the B-EP
content in the observation group decreased at 24 and 48 h after exercise, and the difference was statistically significant (P<0.05).
Conclusion Acupuncturing at Siguan points combined with Daoyin can relieve symptoms of DOMS, especially in relieving
immediate pain, raising pain threshold, and alleviating the suffering, with better effects than cold treatment group. The
intervention can regulate the blood CK level after DOMS and downregulate the content of IL-6, B—EP, and LDH, so as to
achieve the effects of anti—inflammation, relieving pain, regulating the level of body stress response, and promoting local
damage repair.

(Keywords) delayed—onset muscle soreness; acupuncturing at Siguan points; Daoyin; visual analogue score; pain thresh-

old; inflammation; damage repair; clinical efficacy

FERVE LA 2 (delayed—onset muscle soreness, B3 DOMS FHAE #E LA PR Z B, U 5C J2 i IR
DOMS ) J& — i i1 T & ik B2 WL DA 50 W 4 5 17 1) B — XL el A T — B 2 i, teAh, 551
AT LA LSS B X PRI Z s R BEE A — R IR A AR 5 7 i, DA 8 55
J& 24~48 h iR ENToUE Fr2k 5~7 d, 2 —FA BRRME UGS 3R AL X LIA B S R GRE R —E 19T
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SHAF B OB R R S ADOMS 2L, MERIGIT DOMS #3817 1]
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e, A V22 T LLHT DL R O 1 A OGS 43 AR PR B o WA (IR L5 . 2022-KY-004) , 1
£ A5 MU 1 27 U LA 952 28 2 U LR M AR~ 33 2022 4F 1 2 2022 4F 6 A 7E Wi th B 2 R4
SAE IR UL SRR BOIHAE S AR T i R RIE I SR 36 A4 ERR T MR 2k A M AR 40 HE A o 0T 1E A
WP, Iy DOMS IRHLI A B & kit . 21 R SE Bl 7 58 18 I HLECT 2k 1 4y
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HE T ARE RPN, 3 4K H AR
PRI D7 T P, 22 S R ge it 0 L (P>0.05) , B
Ak, TEILE 1,

F1 3HZHEEERER (xx)

215 n AR /AT L /em A it kg
WA 21 12 21.42+2.31 172.58+4.62 66.92+8.53
T 11 19.55+1.04 172.68+5.70 67.82+9.43
REA 2] 12 20.25+2.41 172.46+4.79 66.54+10.13

F1{H 2471 0.006 0.056

P 0.064 0.958 0.924

1.2 wBIEEFRAE
1.2.1 ZAFRUHE (1) 18~30 % 5 (2) T ik 2
JE e R BB ) 238 B 5 (3) AR T BCTE AN i
(4 Ret 2 5 AT & .
1.2.2 HEBRFRME  (1)F O ST R GEBR
() FRGE3h R Ge ™ H B (3) A T Rl 48 5%
W 5 (4) HoAth T GEFE R 232 2 J5 H BE P A iy 22 4
AT R
123 HIBRABE bR E (D BF50 b i 30 1
BRI RGEATE A ;5 (2)38 S ZR)5 R RE 75 &
DOMS #& ; (3) A e FRE R UE 47 I 2ol 2o 1 P4 R
RGO ENTI ST RN
1.3 FEAX

GRS N RN e N DL i
15 & DOMS, Bk 5 40, 41 50 m, 20 [ (/] Bk 2~
3 min, & BT R N TT W A2 U 1 e Bk T A
PRIESIERE . DLZiF 25 24 h P H B R
WUR R AEAE L R AR Ry A ) ) MR 891
1.4 BT AH*E
1.4.1 Wyrdl ARYE VAN FIVL /N HE SE0-00) )7 5 |
ITH AT 5 min PKASFRE FF UKAS B H e 52 1K
HBE BT Sk UL b DT 35 3 T i AT B, B 8
PEk 24 h 5 IR IEATIAYT B0 24 hiFAT 1k 4t
TBIT 3 WK, BN R0 ] (] A S R R
TR 1) 25 V8 B, 32 3 1 I T S I R AR, DA
SIEBE | JF R B ke ISR R
1.42 WA ZiRFIEML, A4 KX H ALH
B, BE ARSI RN =7 AT A BRZA 035 mmx
40 mm ZZEFEA, ALBRUE . (1) BT XU A 45
R 5 JEAR IR 174 235 () e 2 il a %ig
(TR | 76 WP A A T /o 8 B ) P 4 T2 0k 10 A 7 R
R EE 0S5 em ZiAy BN 3 K BHRZY 30 s, FE
30 min; (3) V8 32 12X DR 7 IR P IF B B 52 305 A

BN HEAT N B2 Bl PR R XU B B, [ AN
B, DA OCTT b B H — MR B, i AR /N
JHR 00 o — 2 BEL T3, 3 AN il e e T 52 9 5 32
A TR 2 45 FF 3 s AT ER 3 K,
AN AR T 5 A 2 S, I AR IR
JATEOLH BTG PR, B3hiE Kk 24 h JFIFRIBIT,
BRI, BRIAITZ 30 min, 3R 3K,
1.5 MEIEHREFE
1.5.1 WAL IF 53 12 (visual analogue score,
VAS)Isr U7 RTE R VAS PE MRl 3 21
ZARF PR . SRR A ZE 0—10 (RT3
IRPIR B RRE  —oh O0 RN TOIE , 5 — ik 10 K
7 R ZUPEIR |, 5233 AR A 3 WL 52 B ) P R FE AE
ML EAGCS 5 ESE N BUIE s S I S ) [
NI Gadh)E 2] 2 Eh)E 24 has3h)E 48 hiis
25 72 h, 3L 5%,
1.5.2 Jay BRI AGIN ot P e A AL (b TR
Bl A B A, B34S - M_tone A YT-10c)
I 32 42 1 Jm P IR, A I ik R B e R
A ST P R S AR Sk T T Ak, 2248 T, WL
IR V8 523 15 RO AT I RS2 B R , 1T SR I
PRI 1 /N A, DI ][] VAS 3P4
1.53 MR pRAR I HIPOZ a3 KL 3 mL,
#E .3 500 #/min 2EA2 10 em B0 10 min BCE
W, A I 0l 3 WL AR 3 1 (creatine kinase, CK) .,
L2 i AU (lactic dehydrogenase, LDH) | H 4 fifg /1
# -6 (interleukin—6, 1L.-6) .B-PHE K (B—endorphin,
B-EP), LA I 35 FH IR o 28 5 U A
1.6 HitZESDH

JFE AR EYE L Microsoft Excel AU 4 A |, U HE
GEit o3 i SPSS 26.0 FfFab B, I EEBTRER
“xas"FOR 3 HATA IES S M T 2% 55 IR LA
R 2000, BAEAFT & IR N R Kruskal-
Wallis H S50 5 5 A [] I [] g % 2270 4 L BCR
FHE Ny 225007 5 TRl — B 1) 45 A B e X3 R
FCXSAEAS ¢ K, LA P<0.05 S22 A Gt 8 X .

2 R

2.1 3HEZIAE VASHES IR

3R H Lk Jis o E BV ZI) VAS ¥4 e
B, ES LG EE X (P>0.05), A ek, R
W12 77 2253 B W7 o (1) AS [ B (8] 22 8] VAS 7 7F 1
F 225 (F=106.722,P<0.001) , iz 3 J5 24 h &I ¥
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STt BRoR 2 B R MR BRI A LB R M0 5iz
B 24 h AL 280548 h .72 h WML VAS
P25 G4 E L (P>0.05),i2 80 J5 48 h BiAY
2 VAS W5 55 (P<0.05) 5 (2) Bt 1] 55 4 7] 58 B 4L
REAS 5B 3 (F=1.404,P=0.201) ; (3) 41 % T 500 25 &
N3 (F=0.101,P=0.904) , £ I} [6] &5 3 41 VAS{H 2
FHLG 2 L (P>0.05) 1697 TG, W4l 5% )7
4 VAS W B EIRITHTFEAR , 22 R A it 2% 5 5
(P<0.05), PTEILE 2—3,
22 3AEZKERBAMBEILE

3 2 E L Sz 2 J5 B 2090 1 L e, 25 5
TGt L (P>0.05) , BA AT otk . J 4y 22 43
B 7« (1) A [R] B [ 9 877 7 (35 22 57 (F=63.425,
P<0.001),53i2380)5 24 h #LL 328154872 h B L5
LI Y T, 22 A G L (P<0.05) 5 (2) Bif
VF1] 5 2 [7) 58 HL 380 07 RS 8 3 (F=0.901,P=0.518) ; (3) 41

®2 JHEZKETEMHESR

S RN 22 R 3 (F=2.633,P=0.088) ,1Hiz 3l J5
72 h i, SRR A A L, MR AL A, 2 R A S
2R B L (P<0.05), 2385 24 h 58— KIRIT, WEE
H 5T AR BRI RIS, ERA SRR

X (P<0.05) , 1 J5 15 % T 006}/ 15 52 i /s H 22 5+
WGt X (P>0.05), TEW3 4—5.

23 3HEZIAE CKAELR
3 Z IR EEIL Lz gh 5 ] CK & &
B ESILGH B X (P>0.05), BA ik, B4
DR 2 2250 B s« (1) STl i) 22 8] CK 5 A
F#5 (F=5.168,P=0.002) , 5iz 5l J5 24 h #ItL iz
BJE 72 h PSR CK &=L, 2R A G482
S (P<0.05) ; (2) B[] 5 20 (Al A7 75 28 AU (F=3.073,
P=0.007) , % iz 8l J5 25 4L AR fb kBN [A] |, 2% 41 [
RCIR R O 8 255 (3) R[4 59132 3 )5 45 sf 1) 4 CK &5
HAFE 2 5 (F=6.806,P=0.003) ,iz 3l )5 24 48 .72 h

VAS ¥4 bb & (x5, 77)

4151 n L iz 8 ) B %) iBEJ5 24 h B35 48 h iBEJE 72 h
WEE 4 12 0 2.42+1.62 5.08+1.38 5.33£1.72 4.67£1.97
BITH 11 0 3.55+2.51 5.27+2.28 5.18+2.27 4.64+2.66
T 4 12 0 3.58£1.56 4.17£1.19 5.25+1.71% 4.58+2.02
T F 1w=106.722,P<0.001; F 4=0.101,P=0.904; F .,=1.404,P=0.201, SiZ3IJ5 24 h AL ,*P<0.05,

#3 NRASRFAZKER—KBELRETEE VAS 53Tk (x45)
X WEEHJE 24 h B35 48 h BEJE 72 h
i e wrra e wrra Wl e
TRYT T 5.08+1.38 5.27£2.28 5.33£1.72 5.18+2.27 4.67+1.97 4.64+2.66
IR 3.67£1.08" 3.55+1.86" 3.92+1.72% 3.82+2.18" 3.50+1.73% 3.5542.46"
t 18 5.451 3.684 4.926 2.887 3.626 2.502
P1{H <0.001 0.004 <0.001 0.016 0.004 0.031

IR AT L, *P<0.05,%#P<0.01

R4 3AZRET T E S HE S EEE (3xs ,N)

251 n Bk iz gl J5 B %) 45 24 h iZ8))5 48 h B85 72 h
pUE S| 12 79.61+9.22 55.53+8.21 41.83+12.37 54.12+13.22% 60.61+12.52%*
BIT e 11 73.45+9.14 43.92+12.94 37.06+11.82 52.96+15.3 58.16+10.87*
Hi 70 20 12 74.03+8.73 48.09+18.53 38.76+12.56 46.38+14.69 45.07+17.75

L F 1w=63.425,P<0.001 5 F 4=2.633,P=0.088; F ,:x=0.901,P=0.518 ., 5iz3J5 24 h 1t ,*P<0.05; 5 A 240 4] [t ,*P<0.05

x5 URAERTAR—BESABTE

JEREE XL (225 ,N)

- iE8)J5 24 h Z3)J5 48 h B35 72 h
T g 4 WITAL W5 4 BTl W4 41 Wyrdl
AT T 41.83+12.37 37.06+£11.82 54.12+13.22 52.96+15.3 60.61+12.52 58.16+10.87
JRIT A 64.04+16.44% 45.36+15.54* 57.52+14.16 52.53+16.86 56.46+17.43 55.78+19.82
{8 -3.749 -2.533 -0.746 0.161 0.975 0.827
P 0.003 0.032 0.471 0.876 0.350 0.427

0 SIR T AT X L, *P<0.05,%P<0.01
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MELY] CK F M THRAAMA T, 272645
TR X (P<0.05), TEILEE 6,
24 34ZiXE LDH 2R

3 Y12 A FE LR Iz s Je B %) LDH % = kb
B, ER LGB X (P>0.05), B ek, A
Wi 7 25 53 k7R ¢ (1) 45 B Ja) 55 22 ) LDH & & A
i3 25 5% (F=7.256,P<0.001), H 5i5 315 24 h #f
t,izsh)a 72 h M4 LDH & &K, 2 5 A 41T
S L (P<0.05) 5 (2) B[] 55 41 8] A7 7 58 B AL (F=
3.919,P<0.001) , % Wiz 3 J5 £5 A 22 b #a B m)
W5 2H LDH & 5 [ AR i B2 AIC T4 97 240 M i A 24
(3)iz 3l )5 45 B 6] g 21 50 (6] LDH &% & A7 7F 22 57 (F=
9.801,P=0.001),i2 3l i 24 .72 h WAL AL T I7
AR | 22 A Ga it F R L (P<0.05), TEILERT,
25 3AZIKE -6 TELE

3HAESEL Sz g5 W) 1L-6 & i, 2 57
Toge it L (P>0.05) , HA W] otk A0 &7 22
SIRT RN (D) ASRIE RS TL-6 & & A B3 225 (F=

8.228,P<0.001), 51285 24 h Mtk ,i2 85 72 h ff
WA TL-6 & 5 FEAK, 22 5 A e 3 L (P<0.05) ;
(2) B[] 5 2 1] 28 B34 AN i 3 (F=0.986, P=0.44) ;
(3) [A]— B[] s 20 531) TL—6 &% s A7 A 22 5% (F=3.419,
P=0.045) ,iz 805 72 h BPWEL4H TL-6 & =K T4
RIZH (P<0.05), TFEILER 8,
26 3HZIKE B-EPRERE

3 ZIRF AR Sz S5 W %) B-EP & & H
B, EREGEIEE L (P>0.05), A ek, R
WA 5 22 0 B o < (1) 25 B 0] 25 B-EP & 47 i 3
# 5 (F=3.339,P=0.013) , iz 31 J5 WL 2 41 B-EP % i
R AR H 22 5 JE e 27 7 L (P>0.05) 5 (2) i 6] 5 4 531
TEFESE H RN (F=2.554 ,P=0.014) , & W 4% 4 A5 {4
WAL 5 (3) AN [R) AL 31 75 R — 1sf [ 45, B—EP % f A7 7
725 (F=3.079,P=0.064) iz 55 24 h B WLEE4] B-EP
TR (P<0.05) 123l )5 48 h BPWLEE4 (%
Jr 4l B-EP & &AL FHAIL] (P<0.05), FELE 9,

F6 3AZRXEAREES CK &2k (3+s,pg/mL)

415 n stk 225 B 2] A5 24 h iZ 35 48 h iEHF 72 h
WM EL4L 12 83.91+10.79 87.90+9.88 78.92+12.93% 70.06+11.96% 66.45+14.54%+
BT 11 78.01+26.06 95.27+25.14 97.36+18.63 92.45+14.69 90.50+20.76
T 2 12 78.29+15.19 89.86+16.56 99.04+12.31 92.97+10.51 84.95+11.75%

T2 F 59=5.168,P=0.002 ; F 4,=6.806,P=0.003; F ,v=3.073,P=0.007, 5iz 35 24 h #flL,*P<0.05; 5HEVZAH L ,"P<0.05; 5@ yF AR L,

~P<0.05,
x7 3AEZKEAERER LDH & 2 b (x+s, pg/mL)

2 51 n B35 iz gl B &Y iZ8)5 24 h iZ8)5 48 h Z)E 72 h
W2 12 20.3424.20 20.38+2.97 18.69+2.99%* 18.88+2.23 14.9622.63%""
BIT 11 19.77+6.86 21.51+6.20 24.39+2.22 20.51+5.98% 23.04+6.66"
I 2 12 15.3122.53 17.332.76 24.0622.09 19.4623.12 18.84+3.31

2 F 1w=7.256,P<0.001 ; F 4=9.801,P=0.001;F »»=3.919,P<0.001, SiZ231J5 24 h L, *P<0.05; FHIBILLAH L, *P<0.05; 527 4L 1L,

2P<0.05,
#x8 3AZFKEARNEREZ [L-6 &= (x+s,pg/ml)

205 n HE iz gl )5 B %1 iZ81)5 24 h 255 48 h 25 72 h
WMEE2H 12 33.25+5.33 37.39+7.28 39.23+4.82 36.63+5.9 32.08+8.62%+*
AT 11 35.14+6.29 39.77+8.65 41.7+12.84 37.44+5.01 34.98+6.63
IR 21 12 31.36+4.59 37.94+6.35 44.93+5.47 40.61+5.48 38.28+4.83
12 F 1n=8.228,P<0.001 ; F 44=3.419,P=0.045 ; F -.x=0.986,P=0.44, S5iZ3IJ5 24 h # L, *P<0.05; 5 #i K41 4 1t ,"P<0.05

*®9 3AZKEARRRE S B-EP & = b (x+s,pg/mL)

21 51 n 324 iz 8l 5 B %) B35 24 h iz )5 48 h Z3JE 72 h
WMEELH 12 8.15+1.04 7.25+1.31 5.75+1.41% 5.48+1.44* 5.32+1.46
AT 11 7.83+2.49 8.52+2.90 7.21+2.91 5.69+1.72%* 6.54+2.13
IR 21 12 6.44+0.60 6.81+1.22 8.32+1.11 7.62+1.28 5.96+0.68

2 F 49=3.339,P=0.013; F 4,5=3.079,P=0.064 ; F »,=2.554,P=0.014, S5iz3)/5 24 h Lt ,*P<0.05; 5B LA Lk ,*P<0.05,
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A ST I B 2 R B R TS
BAMEL , ARA TV EA R B R VI U C B &
F51RYT DOMS &% 4l 5E

3 itig

T BE S IA ) DOMS J& 7“3 7 3 55 |l 2% i
Fr " TR, JR SR LI RS gl )R AT
SR, S EOW KGR B AR 2 bk, AN i
YOV T8 DR PR 9 PR e AR AN T, TR 3R U D AT
I B A, BUACEE A, A ih 357 2 AL IR
3, A0 5 JULAR N RS 405 L2001 2R 458 10 400 e WA 4
IS BAUARAE A8 0, 2 WL Ak B 2 v ik B2 1 A
25 B i A R 2 00 B R I T RE il 4 R 4
3 , 10— 205 | S 240 M 5 7 e 1 ik, DA T 7 A — 2R )
AR TTATUARAS 1 5 L P 0 B 1) 5% 35 53 22 B A
B 2 R A O, ] s — 2 S B KL R N ATP
A A i A i B HERR N T g
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