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Abstract

BACKGROUND: There are increasing scientific and technological ways to promote the recovery of muscle fatigue after sports, such as vibrating foam shaft,
fascia gun relaxation, and ultra-low temperature cold therapy. Fascia gun relaxation has been widely used in practice, but there is still relatively little research
on fascial guns.

OBIJECTIVE: To compare the effects of three relaxation methods (fascia gun, stretching, fascia gun+stretching) on muscle status and muscle strength during the
recovery of exercise-induced muscle fatigue, and to provide scientific basis for the application of the three methods in practice.

METHODS: Forty college students were randomly divided into control group (n=10), stretching group (n=10), fascia gun group (n=10), and fascia gun+stretching
group (n=10). All subjects completed leg flexion and extension training at 60%1 RM, 15 times per set, for 10 sets in total, to make exercise fatigue models. After
modeling, the subjects were intervened with supine rest, static stretching, fascia gun relaxation, fascia gun+stretching relaxation respectively. Muscle status and
muscle strength indexes were tested before exercise, immediately after exercise, immediately after relaxation, 24 and 48 hours after exercise.

RESULTS AND CONCLUSION: The muscle tension and dynamic hardness of the control group and the stretching group immediately after relaxation were
significantly higher than those before training (P < 0.01). However, there was no significant difference in the fascia gun group and fascia gun+stretching group
before and after training (P > 0.05). At 24 hours after training, the peak torque of the control group and fascia gun group was significantly lower than that
before training (P < 0.01), and there was no significant difference in the stretching group and fascia gun+stretching group before and 24 hours after training (P >
0.05). To conclude, the fascia gun can immediately and effectively improve the muscle state of sports fatigue and stretching can promote the effective recovery
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of muscle strength within 24 hours after sports fatigue. Relaxation using fascia gun plus stretching can achieve the superposition of the two effects.
Key words: fascia gun; stretching; muscle strength; muscle tension; muscle hardness
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0 5|= Introduction

BB LRI 57 A AaT A RCER s 22 i 42 3 3 I R ST
ORI Y, R R, RO R IE LA 5T
BT BGET). BaRe I RIPRIKE, #LRE 3 s i
O, Rl BRSPS AR R . B KR
HILBE FNT A UL AR 3 B 4 2H 23 7 A 9 55 IR B B
FATHEAWIRNTFE, R RHE T Bl k12 30 J5 UL 9 55 ik
R H LR 2, IR HRAEROA . HRE A
I B9, A A A FORA 7 S B P Ui A% . 20204 315
Moo b EEE BoR, AT A BN 20 2 4%,
Tt BH B IR 52 3 ) KA B 2 A5 (B 4 . E2 H T A A5
T AR AT ORI, A5 A TSRS 5 S A TR R
(1 LC BT 8 B RTEUD o AT B I RIS I AT TR A A
JEORART L 98 55 R - TR, IR TE A AT . FAS
A + SR AR IE S LR ST FIPER, R 3 RO IETE
SEe s R IRt S .

1 W& FMFFE Subjects and methods
1.1 3Rt BT RS
1.2 ABFRLAME RIGT 2022 4F 2-6 AL KB H# s
IG5 B 550 % 58 i
1.3 *F & GEEL 40 B HMEREA, S 18-26 &, SRR
R4F, MAET 24 h WAREN CBE LS INRZHE 305 . FEHLR
40 Z2ARE N 4 XTIRAE (10 44 ). R4 (10 44 ). W)
JEFEAH (10 42 ). A + Fifi2H (10 4 ). RABENLE 7%
TR ORE 40 NZIRERIT S, 2K E 1
MR 2PN ¥ 40N QKA BN B FRIE A
BENLEC T O3 BEHLE 70T & 2L 0 4 Ik 10 NAEA—4H,
2R A H KRR E RS £l FIiESs 2
W MR, TR A AT VEARRE, RISzl (0
AGERFAR. A ERAE % SRIFRIS 25 R AEE
WAHM, HEEF CAERER” .

R T B LRAT S (F/RFREEF) e s
P A TS G2 R FT A SGAG BEER (R BT S RT-
2021-09, eE#EEFE]: 2021 4F 12 A 12 H ).
1.4 Fik
141 RIGHFKAIPER WRIGHT 1 FBEERA 23 & =
0T A T B R R DA S KR AR 1 RM A7 7y S R AR B
A2 IRNFH S G, IR 10, 20, 30 kg 3 Foft 471 af 58 S5
AT R AR Z ) vE . idsk 3 FPANE S e T BT RE 5E R A
KIRH R Brzycki 23 25 H ok f g s

1RM( & K A7 )=w/1.027 8—( 0.027 8xy )

w: 8 R A I S B v RIEAS[E S G R BT HEAT
{14 5 R e B

ERRIE T, Bkl AT I VT S UVL PR S R

FHEFRIGE, RIEZRFERE 10 min, (KB G5 MREA 15
VRIS AR S5, B8 S 60%1RM,  HEAT 10 4112 ) P 9%
S, P H7IE RS BRI ZEAT WL Fe ARl e, AR5 22k %
ZAFETFBIARBA T, ETHERIZ]. 24 h F1 48 h i
YGHAT FR AR E -
1.42 WAL 7GR st LA 57 %452 % MACDONALD
26 10 15 PEARCEY 25 7SR FH MR b ) T JB iz 3 14 9% 55 W A2 1
P BETE %, S RIS (RS H, B e e ) &
60% 1RM 1E AFrHUEIZ B35 . 1RM JIHALE A 5K S 10 min,
HEAT 15 Yk x10 L8 JE R A 25, ZLIAR R 2 min. iR 4
VRN R P =0 R =0, ELIR 1Y Jet fef i 13 5 %
1.4.3 LPJE 55 JBORA T TRF- B

STBRLE : PENFILEEPR FARE 10 min, AN AT o 99
FE.

RIEE: A2 BN T BER b, — MK/ INBR JE 3T it
1T B FRA, G R BRI A AR DR R R HAE R &
Ji (LIRS E NS, SR 1-3 50 ), KA E
BHATR M, FR4HA (R 30s, LAt 341, [AEk 15",

FAREAGLE : TRFAIT K H Hypervolt A ( SE[E, HYPERICE
Mr=dh ), BRAM Sk, SEEEPRY, RSN 40 Hz, Zik#H
H AT WA s, (A ik AR R BT WL R,
ML R R, YA HEA LA E BRI
P BEESKUL BN B AMIIIL;  oRa i 7= AR R ik
( LLHWE PP E NS, R 1-3 40 )™ SOk Al
FEA BB FFSHR 5 min, R 10 mint,

BARSAE + RI{RLR: Joff A Ao e A R ( EARILAT: A%

BN AL, BEAMUL ) %A 2.5 min, 25315 min,
FRAT RSO, A RAS & R, AR 30's, St 34,
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PAMENSE, R 1-3 4 )
1.4.4 RIAEFRIVIERU I E  WIPLRAS . LA 7 S48 450
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(1) LA Zhfg R4 Mk 8 4 2 52 ¥ J8 T Myoton 24
5 W AT 25 ALK A O BBk B 3T 38 R UL PR B A Th REITE A R
4t —-MyotonPro, {EREE RS s ZUAE BN 2, g
g PR AT A M LA BLIR S 45 2 ™, MyotonPro 1T
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VERSTRERE . WLAISK T, AEARILA AL TR IR T MALA A
MRS, TR FORWI ST R R b . B RERE,
TRNLASZ 251 J3it, LA TSN I fRE T, AR REBOR I 55
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(2) S5 Ay AR 3% [ Biodex S4 2 515455 /)
MRRLCE ZASAEZ AN B3 R SURAE BT 2,
AR AR R N AR T 2% G AT A AEAL I A
N | ¥ ¢ I 3 | WA IR Ry e I L VY L
XU, ff134 R 60 (°)/s, 12 EhE H 80°-160°, A 3 KHUH K AH -
15 ZZARAE KRB ILAENATK S DA
9 S WA (=] A
16 SitFodr PrRESIERH xts RER. M IMP 4
TR PR SR MR AT ge it 0 i, R 2007 ZEH A
BT HALATK . DI W )5E. i ThE s
I 1) (52 LGN SR SRR 3R 7 2 7 AT 4 5 AR
AR LLEL, A gt e UE P < 0.05, ARESIFE
SUERELP < 0.01% . rE G A AR A E F R
N ik 7

2 Z5E Results

21 AEHHEHh WRBHPIN 40 L R¥4, rvad, |
R s, TN R T .

2.2 ARAFAE A HZHREFR. FE. BRE. FR
BRALEYER LR E®EZE L (P>0.05), ILE1. ZikE
SRR L 1.

F1 | FREEARES (xxs, n=10)
Table 1 | Basic information of the subjects
205 Tl (%) H i (m) PRR R (ke)  MARSR EFEEL (ke/m?)
payiicei:l 18.80+1.03  1.74+0.06 64.18+7.77  21.20£2.09
e 19.60+0.84  1.74+0.08 69.0049.30  21.93+1.96
A ZH 18.70+1.06  1.77¢0.04  64.10+8.36 20.39+2.31
WIEAS + A4 18.70¢0.95  1.78+0.04  67.80£6.27  21.4742.36
P{H >0.05 >0.05 >0.05 >0.05
EEal T W (R 5 1
A 1
Py XFHEZH 10 44 K Myoton JEAMLIA THEER AR I
40 4 1 K _— MK ST LIRSS 58
AT FAL10 & PCRGENATK 7 LD 2 55 2 5
%% § s IR 10 4 S F BIODEX S/ ik R AT
¥ WK + R4l 10 4 VETIHE L B TR S5

1 | FRESAREE

Figure 1 | Flow chart of subject grouping

23 NEEBZMARS. WA HZEAL RABRRTTZE
IIHTHHATHA LR, IESPENLAR ST IE R 4 432l
SMUAL. AL, B ELRIILGK J0 . sh SR8 AR I 20 )5
T UIZRAT (P<0.01), Wak2, 3; WEME. Mo
BERTUIZRAT (P<0.01), WF*4, 5.
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Table 2 | Changes in muscle tension of the subjects

(xts, n=10, Hz)

e 2H o YIZRHT WERERIZ] Jska G RIZI JIZR)s 24h YIRS 48 h
i
e WPIEZH 13.73#1.58  15.6241.92°  14.37+1.80° 13.3740.79° 13.75+1.48
WOgIERe4] 13.70£1.23  15.32+¢1.53°  13.93+1.04 13.1540.72° 13.28+0.74°
M ffhizl 13.38:0.92  14.89£1.12°  14.04+0.80° 13.37:0.64° 13.57+0.67
WU i + 13.4040.82  14.72¢1.13°  13.58£0.97 13.73+1.07 13.74+1.10
EALIEE
i GPHE4] 14.28$0.66  15.70%1.46°  14.4130.84 14.41+0.77 14.28+0.97
H s 14.5641.12  15.58+1.50° 14.24+1.11 14.26+1.18 14.26+1.22
WU f4fiZh 14.37:0.55 15.42:0.82° 14.56+0.70 14.06:0.85 14.21:0.71
WEM + 14.374#0.85  15.26%#1.35°  14.27+1.20 14.57#0.93  14.26+0.94°
EALIEEN
e WTHEZH 15.26%#1.86  18.47+1.93°  16.41#1.83° 15.25+1.29° 15.16%1.57°
Hb A4 14.96+41.15 17.9841.67°  15.40+1.13  14.26+0.80° 14.35%0.93°
O grfpizl 15.84$2.39  18.9742.40° 17.04#2.31° 15.71#2.12° 15.58+1.71°
WU gimife + 15424128 18.27+1.85° 15.60+1.41 15.62+1.51 15.15+1.35
EALIEEN

Feik: SUNGATHAEL, "P<0.05, °P<0.01; Stk g %I, P<0.05, P <0.01;
5il%)a 24 h thE, °P<0.05
%3 | FEZAENANSEENETNL (x%s, n=10, N/m)

Table 3 | Changes in dynamic muscle hardness of the subjects

A1) YIZRAT WEERIZ] BAAEEIZ] IZRE 240 JIZ)E 48 h
fir
B WL 241.45$19.66 278.50442.75° 245.55+22.38 247.35+24.07 246.10+25.83

B k2l 235.60433.90 265.70445.56° 228.90+32.21 227.35+34.74 228.95+34.36
WU R4l 240.70+16.99 267.75£29.52° 244.50+20.04 239.45:20.86 240.70+21.47
MilsikE + 233.35£32.28 258.45+42.24° 230.55436.57 241.10+30.24° 233.45+28.29
EALE:]
B XFHEZH 232.80%30.38 276.55+43.44° 249.00£34.39° 231.70+22.70° 240.00+31.84
P I M4 227.20428.47 260.45+46.96" 232.05422.60 220.55+18.15" 224.35+16.93
M Fr izl 224.80£21.55 263.60+33.21° 243.55+20.87° 226.95+12.34° 230.40£17.31°
IV skt + 231.65419.30 255.95428.35° 232.85£24.22 2408542530 239.20422.83
EALIE:)
% XHEZE 278.90+49.38 350.0553.26° 298.80+44.55° 280.95+36.13" 280.30+44.34°
AN ML 269.70£27.90 340.60+41.637 278.65¢31.78 257.30+21.31° 261.65+21.05
M 441 307.80467.20 383.75483.25° 331.30£71.20° 299.55467.01° 296.35+49.82°
U g5kt + 283.10£29.52 363.35£56.56° 290.20431.60 292.60+39.58 279.30+34.33°
FrAh L

ik HIIZRaTHE:, °P<0.05; SHURRRIZILLE:, °P<0.05, P<0.01; i)l
J5 24 h LU, ‘P<0.05

=4 | FIMEBIENENTK
Table 4 | Changes in peak torque of the subjects

(xts, n=10, N-m)

451 IR WGz U EEIZ) IZR)E 24h g 48 h
KHEZH  177.14425.65 128.87+32.12° 144.88+29.00° 161.99+25.11° 162.11+22.93°

WA ZE 191.75439.15 139.57433.67° 166.40+33.62° 176.68+36.58° 188.60+49.30°
hiffiZH  179.24432.86 132.44+33.33° 151.41+40.51° 168.05+32.23° 178.69+32.35%
A + 199.92442.21 145.89+34.34° 162.16+35.32° 186.45+36.31° 184.85+35.82°
FiAR AL

R SN, °P<0.05, °P<0.01; Stk g %%, ©P<0.05, P<0.01;
5945 24 h thi, °P<0.05
=5 | FIRBWBENENT K

Table 5 | Changes in output power of the subjects
5 PN WNRJERIZ] s i RO Z)

KHEZH 196.2432.18 152.38+37.19°
A ZE 214.29443.79 166.32+40.06°

(xts, n=10, W)

YIgkE 24h  YIZSE 48 h

170.79+33.53° 184.72431.23°
196.66+37.63° 208.87+33.55

184.94+27.02°
213.28+40.04°

FhiffiZH  205.2447.64 151.6%#37.66° 172.96+50.12° 192.18+44.89° 206.38+49.26™
WA + 226.72446.04 169.01+34.74° 190.28+37.37° 215.85437.85° 213.9435.02

EALIEE]

Ferk: HUIZRATHLE:, °P<0.05, "P<0.01; Sk 5 ENZILL#R, P<0.05, °P<0.01;
5% )5 24 h thE, P <0.05
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RN (P<0.01), HFaERIZI, XTHEL . R ML
JEE LK 77 2. & T UIZRAT (P < 0.01), fiSAEAL. HifBAE +
AR R AV B LK 05 U 2R T AH G 22 7 6 B 3
P (P>0.05); )G 24 h, KR, FifE. fMifa
(R AU B P4 0 LK 77 2 A T s0ka J5 BT (P < 0.05);
)G 24, 48 h, 4 A 5VIZRRTAH LYY % R R E R L (P>
0.05), L% 2.

25 LASHABEEN TN KLc i ZEEEMESN, Bt
ML B L 5 P LA 3 25 i 5 ) ) 52 0
BrREG#E (P <0.01), JHFAJERIZI, SFHEZH. i
(IR AMIIAL 15 P I L2 2 0 5 5 2 v TN i (P < 0.01),
IR L . IR + e 2 ) i A L0 25 1 5 5 )N R A
bezmo i EER X (P>0.05); YIZR)E 24 h, XL, Hiff
M AL B AMUATL 15 P A AL 2 25 0 5 S S5 T 0
JEEIZI (P < 0.05); YIIZ5)5 24, 48 h, 4 H 5 )ILRRTAHILYY) 2
AL REER X (P>0.05), W3 3.

26 F@MARAR S ou i ERERLNENNT, SR
JIE L K IR SR A2 BN B mE SR (P <
0.01). KH K FEITZENHEITHNLES, 4 HA0E )RR
WA J5 B 21039 5 2 TN SR (P < 0.01), LS 24 h STRELA .
T A ZH 0 ) R AR T UIZRAT (P < 0.01), Fififizi. JHifi
M+ AR NZRIG 24 h SIZRRTEHE 2 R B R E R L (P>
0.05). 4 ZH W4 D2, Jiha i B 200 2 A T-UI 2541 (P < 0.01),
XTHRAL U255 24, 48 h 5l ZRai b 2 73 B E L
(P<0.05), FrfHeH. FEAAL. MEAE + RIS 24,
48 h 5 51 ZkaT s 22 7 e R g M L (P> 0.05), WLk 4, 5.
2.7 RRFEH ZHRRMWITEZIRE LGRS T2,
BIAR KN A, A58 F A S AR R AR R A 55 A R A

3 {7if Discussion
3.1 RREFRFEAE SR T B IR KA . UK AR E 49
oot WU 78R B2 LRI 57 (1) 0 R AE, RIS LR 7k
3~ LD (A8 A A DF 058 B M LR 57 1 B L HR b o
£ 15 X x10 2H 60%1 RM (1] £t E Ji Jee fift i e S MI AL Jisz e TRp AL
WL ALK 1. ShaSHE R4 8 2 32 Th, 1 M. % oh
R E TR, R FE S PENL RS 57 G BRI . X B
2 RAR LR SO i ED 2L PR AS R4S B 20K (P < 0.05),
24 h JEWLPPIRAS T E 2 T I ZRAiKF (P> 0.05); ke,
TGRS + R AR O S5 RIZ, WLIRISK 7. shASHE T B . 1%
fik (P<0.05), FME A UZRRETKF (P>0.05). 45K
AR A + AR ORS T ik B R 2 ez Bl fE LA
9% 57 IV PRIRAS BOR SR R A 7 72 9 A BRI 21045 2k s iz
TENLRE 55 TG LR TR

KONRAD % "/ SR F| Hypervolt fi I xof /I iR AL A 1647 R
425 min {697, RILAENE S BT VR B, FRARIL
WK IR FE o AN [RDORA J7 725 T e L 5K 0 AL
TP (A 4 TR L, SR KP4 B RBhIZ: P ARkt

FRZE UL ST V5 (PNF) 20 g B 2 3 A ol s 7 2 4 3 ot
HESWLARHT T, 0 TR RN GTK /7. WLPTERE
SCHLAIL 9% 57 0 bRad D A B AR A o B AR LA R AR
TEZR, BTy e R IEE. Fifh Rkl s, mkE
B2 117 P e AN i vg e /DR AW i e A D R
W, (AL ILPTE RS (B SR R R B TR, s sl
AR LA 4 S R R iE P IR B MU T TR IR
TR 53 A5 RS 1P WL 3 R A 52 2 ST URR S 7 IR 2 3 A8 Rl it A7k
3o SR TF G0 AR A U R B v B R v AR AR
SRS T IFia B A2 ELAME A R, 7820 AL I v 2R 2 i 2
(GTO) 27, WD WLA MR ZE R RE, AT PR ALK 13 2 45
JIEAG P A5 FH Al a4 1) o o A Sk 6t SR SR L 1R AT R 2 1 %
F o DRI A HESAG P 0P A2 v AR TR R Bl DA T S 3 e 4% (1)
KA FH RN o A Sk (14 750 A0 RS S UL PR A (R Jak A2 28 M4 v
ST AT RS, IR A R AR, R
ARSI AN =i R e R SRR SZ 28 M6 a0 IR J%
AT, ATIA BISCE NIRRT . PRI SR 1 RIRCR -
PR S E IS SRR, RISUAR IR SZ B 4k, it
RS MRIRAZ AR e 1, T SEILRHARIL 5K 71 IR E LA T
BEME B (R SR P i LA RS S5 (e AR 455 A5 0 ORA 7 =,
RIRBNGR] . TLBE. fifd 3 MMER MBI, RERETERUN R
RO ZIBEARAL R K SR ATE R, iz sh i L 55 PR &
3.2 AR FIRFBAE Ry B IR A Z 6 AN (E
SERRIBE LA S5 1A 5, LAY o USC 6 v £ 06 3 6 B
H D) Z LA R R R (P < 0.01), 24 h JGhifidd. Bt + Fi
AR P& DR SN ERal B4 it-2% 2 5+ (P > 0.05), 48 h J5 /i
WH SRS EMZ5 (P> 0.05), HHEHMKREZ(ET
WIZRRT KT (P < 0.05) Ho4gh 53R WA LE TCATA JB0kA T TS 0
BEENLAE S 10 )RR 48 h RAGEA K, HalingfE
FHM AR RS, 48 h JRigsh LR 57 1 1 2 AR B A 4L
PRAL; Hrfd. WA SE AR M 7% 24 h BB E e
BERMKE, S0 ATFRLE R — 5. GHASEMI 2 ¥ @ i
W RIS 3 TR E s E AT R SR, RIS E
W R0 AR T o SRR TORA (4 R LA AR Sh I 2R AR AL
EALP B VI vA | A W il | 7 B 2 1 7 N G ) PR i A (TR 6
S ALUMBE SR E L, IR, WGBS A X
R R AR T, I SRR B SokERELIASK /Y,
IR WLPIIE 55 K R P RIHR S 2R REMS - T K H
ZRAM DA YE, 5 ST A LRI Z 6 1 O AR R E] 240
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