e B R g

% D
CASQZOL) s

oz 20214 (£ 41%) 45
N P% CHINA SPORT SCIENCE Vol 41 Nod 8.4 = 2021

SCEEHRE:1000-677X(2021)04-0088-10

DOI:10.16469/j.cs5.202104010

HAHEZAS PR DR SO 2 B O 1y w3 - A Aelis iy S pL

B W7 HIBFERE i

I o, REK, F om

(BRA¥ KEFK Z2HRFFRFL, TR 400715)

H E: A3 REAREHE T IEEAE(MA)RIEF 76 125 5140 Z 8 6948 XA, § ER A B2 F) &Ly
B o e ARG 69 B AU, IF B A BGEF) P 6 R R E F AT MA RIEE ) 2 6 a2 S 45 1) PRl AR 69 A4
A MA BIEF 7 A 5% 28 2508 K R 4x S AL 6 A 4 5 Bk, BB AR R OB AT A 0 E R Y 52 A $ B 5.
#0605 R Ay 28 5 B F B 2 AR BE B AR VAR 2 M) I R E KT 0 R LB SRR R AR B
P& MA PRI 40 ) 320 545 09 B K TR LR ;3) B 2 — AN o E &, A A B BB G T 255 X S 4
WA FIRA MG 2 FRERHIE, BAT, EEHNEHTROFALT, HRELHX SO KRIALEH TR, M-FE2H
BT o & MA BRIEH 0930 8 25 45 . ¥R RATR B A HLE S E R AL, M de il iE o) F a2 P ag A &
FLRA P LSS A5 3 T IRAL T, VUR AR A IR B BB MA BT 5 44 35 4] 0 FE R AL R

KI5 3 A A RIE B T AR R R 4 ) AL s T M

FE 52 :G804.2 SHRFRIRAD : A

FH L2891 (methamphetamine , MA ) 1 S — Fh B3 ™
RS Pl BB RS CRE A, X DR A P ATL 1 B R
%V Tl I 2 I DX B2 B R R 205 4 T (XIE
45,2017) KW MA 23 %60 R A0 T g e AN 1T 38 119
0, 1 B SR S AR AR A Bk 4
I fie kB A, OF 5 3Ol 2 & 45 2 Be M 3 L (Plas et al.,
2009) .

90 i 42 i (inhibition control ) & & 41l il JC AT 55 15 &
ORI AT A0 — A& B YERE T, R T AT DI RE Ay
O3 22— o A ] B R A T D R 2 R 114 R A A
(Dawe et al., 2004 ) , Ifif 41 i 45 il 451 473 2% S SO A4 L
U538 M 25 9 SR A = 25 AT 2, O L 42 ol 5 2
{1 24 4y 1 1 oh 3 (Koob et al., 2001) . #F 55 W], LA 1
A 432 Bl X B A A 0 9 ] 4 A 8 22 AR T (Browne et
al.,2016) . T HiBk 4 (2015) 3 th , 47 %3z 3h R i if 2% %
MA JR & 10 BE g B2 03, ol ) 5 ki M . TR A
Az g vl AR H T MA S 1 2 A DR X, 98
fii P9 i 22 3% J5 (Rawson et al., 2015) , 2k B e 400 i 4 il O
AR FH 25 5K 1) H (19 (Wang et al., 2017) . {HAS R ZE R
R EE K iz Bl I [E] B A S B AT D RE AE TE S A 22 S
(Etnier et al., 1997 ; Piepmeier, 2015) .
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Hp i B0 Bk 551X (ventral tegmental area, VTA) i £t i%
(dopamine, DA) BE il 28 ot , 15 3% 5 & 1R I# #% (nucleusac-
cumbens, NAc) , ffi NAc A DA B3 i, i NAc A9 DA fig
#i 22 5T 2 2 5k A ¥ T (hippocampus ) |, 75 17 #% (amygdala)
IR A7 M- 52 )2 (prefrontal cortex , PFC ) 45 X 8 1) 74 & 2 fE
P22 TC 1Y ST, 5 | 7S A P DA R0 208 3, DA
ki F R 28 X 38 ( Gardner, 2011 ; Ozburn et al., 2015) , fifi
AR ARAT 50 ZU A 00 %, [R5 76 AR R e

MR B T AR R IR R I, 2 AN W A 1A 3 25
Yrit i 22 (Volkow et al., 2006 ) , I i & A1 Wi 1) 52K 2590 7
7, FEOS BUB Y B AR R B (Zhang et al.,2013) ,3X
— ok R A A ) 4 R 50 9 HE B (Koob et al., 2001) o
JELTRLLE T ki N DA AE 25 90 080T s 8] B 7, 484 T DA
1 22328 o1 1) {7 5 A% 3% , PEC HIK T vh 20 i 07 th 90 B, K it
PAADRE 518 A 1 PFC 36 2l 58, 128 105 SO i 4% 1l 1 45
B AR AT SR AR BT 5 (Yin et al., 2012) .

R1 MEEHSEREMBER 3R (Volkow etal.,2016)
Table 1 The Three Stages of Inhibition Control in Drug Addiction

PRI B Hre Ja R
DR itk Ji 1 DA% 38 K, 3258 RGN B 2R 30 6y 25 ) i 0 B v R A il e 2 A, KA ¥
2) MM 5 B3 DA it F S Ao e BE R 0 R AT, AR S UM E S BLER B ) f1 e 2% Fph A2 A A B E BAAL, IR T
LREAE
3)EELFR PFC X 3% 84 32 3 Fo by 45 =) 38 R A5 Am ), 25 200 08 3R 2 )36 o AEVAFP 4] 3% ZL6G A 25 0k 3, KA R
i 546 0 F_BAT A

FLUR, Bt 26 W 7 1 ) A HE RS, BB R G R 2 i
il S I AU, 24 25 W 0 B AR T 2k 2 B
23 3 LG P DA BRI 5 SR U D, IR B a0 R R A L B
1% 28 H B0 LA B G] 5 it 1) Ve B 55 T8 BT i AR ( Chartoff et all.
2014 ) , 171 33 7 3 9 R i 23 1 52 B R e x5 25 Wy AR DG R AR
245 W A S5 14 2% Tl ) 9 %) AECIER P R R [ AR (Higele et al.,
2015 ; Hyatt et al., 2012) , P 0 W08 5 R FAR 55 — U A 2
i IR RE D Ay, LA 19 1 AR 2 5 2 3 AN B 4 47 i ) DA
RY RS BURE A B R WD Y 38 T FRCPRER T 24 A
Ul A0 B AV 2 T SR S TR AR 25 ) 3 BT A PR (Volkow
etal.,2016) o FEIX Al A& rp, £ A HE i 2l ALK G 4
il WL ) ) oA A B A R ) BB AR AE | 42 R Gt
T 7 4 L A 3 30T X — BOAR TR AR 8 B A Ok 2
WaIE R e & % % & (Gardner, 2011) . A E AR T
22 A 25 ) JH T 2% B0 s T O T 24 ) 4 ) 4 )
1454

IS, 2 WRE A L Ak S IR 2 5 ORI 1 2 5l R 2k
] % 25 £ B % PFC T RE I A8 fk M 28 fk . PFC B AH G figi [nl
B h DA R 5L T 00T 18 23 U 55 2 Il i ol e D IR )
B, S BURAT T RE 2 B 45 % (Goldstein et al., 2011) , Jil
LA AR TS Wb — IR T
PFC X 35, 1) 2 5% R 24 1] fi% 1) 8135 ( Britt et al., 2013) , &
O TR PR AL TSR RS o e R b, Kk PFC
o DA FIA IR AR 5 A% 5 R BE AR, A I 55 17 e &
0] 5 210 FH 24 v sl ol e 5 1k IR 25 19 BE I (Volkow et al. ,
2016) . — H R EBEFE T 5K MW EL R T, R
A 1 BURC IR T TR AR, B &2 B rm
il 42 ) 3 B o L 910 i 5 B 1 245 9 48 FH v 3l (Koob et all.
2001) , 3 2 52 WG 1) T 22 A 2 i

2 BEREIEHHE MA BUEE I H 12 F 357 4 B AL 5
2.1 RAERE AAY R R B ke T AL
2.1.1 X A= DA 4k

DA 5 5 41 i 5 1 59 PEC . 1 41147 7] B2 J2 (anterior
cingulate cortex , ACC ) 45 lifi IX. 19 #8016 7K °F- % V1 4 & . DA
T A7 U 1 8 A 2 R 1Y T 244 O N 2 9 oK i T M 4
He W B (Collo et al., 2014) . BFFEFRM, A R iz s AL
REAIE E DA (1R & WSR2 30 , [F] B 3 AE bR DA 14 4% 35
FG3 ik, 48 = DA BS540 (2R, 2014) . KB 25 90
FH s T BOUSRE A IG P DA I R CE B A7 B, T A ek A
12 B RE HE 5 T RETE MUY DA FE 85 i 5 S T
fE 71, I i SR AR (striatum ) DA () B, #2 #5 i DA 1R
W= TR OK LR AN A DA 1) 7K S (De La Garza et
al.,2016; Strickland et al.,2016) , 3 L J8 SR A # DA 2 %
Z A 7K F (Robison et al., 2018) , £ T 15 MA i JiE # %
FORAR M IEH AL, B0 DA BB & 4045 9 4 15 P ik DA BEF&
A (0’ Dell et al.,2012) . Hbh, 5 MEH T IX 556 T 259
SR AR B I A 36 bR R 4 A g PR R e i - 300 2%
DA ZGiAE N Frfiki— 2 14— FFAR AR il (hypothalamic-pituitary-
thyroid axis, HPTA ) /E I F 13 B3G5 1 DA B2 i 1
Jn (Bl ZNEE 45,2005 ; Heyes et al., 1988) . T (14 4835 3l
I AJG B DA 2 5 105255 R A ZUROE L DA (R
—ERR P FZ B0 DA KL AZ R AT A R A R R
(Adinoff, 2004 ) , BI04 J1 24 (4 iR R 18 3 400 51, 2 1 i
B 25 v sy R I (9 2 WA TR o DR A RE B
REGE 12 = DA P64 T34 I DA 32 1A 1 %5 B2, 15 259
5 e Y 4 2538 I M (Gilliam et al., 1984 ) , 2 T 41 B4 1 45
il B8 F7 B =
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2.1.2 {3 BDNF & & 5 #

32 B i ) D) R 1 5 ) 2 5 O i T BB M A O
I8 B U T2 40 53 fi 1) % 8 AKCRE T i IR 1 b2 B
7% K F (brain derived neurotrophic factor, BDNF ) 7& Iit, iz 7
b % 1% % B 5 4E H (Gomez-Pinilla et al., 2008) . BDNF fig
W S AT U T P 22 2 ok A R 2 ik T SR R E T R
M 55 5 9 AN DA RN T B 3O 5] A B A ORE S WAT
[ R 2 Z — (Otis et al., 2014) . A iz 2 v] 3 i 4 75 6 25
Yy s Ak A FH A7 S i) BDNF (5 5% 6, R 207 8 &
B0 43 23 filk T S8 P 0 AR OE E Ak TR e e 9 A
BDNF % [H] fiY e €0 {4, 3% fin ifiL 3% BDNF 9 7K -, 42 75 5 2
W 5y A A OC 1) BDNF 4k B 3% 3% (Zoladz et al., 2010) , i
7 98 55 I il BDNF & 5 e 5%, BELAS 25 W VE 1 s G AR 25 4
(A A R R BB 25 47 Sk o B I A 4ELEE B RS AL RE S
S T S X R 4 22 P2 (Rhodes et al., 2003 ) , i fE 34 i1
MA i 5 K BLUAT % % JZ (prefrontal cortex , PFC) A7 #ift 22 ik
5 200 L 614 PR A X TR 2 R U i IR LA AR A T (Maan-
dyam et al.,2007) . I T 1 28 FI1 PFC Hh ft 28 Jie o 240 it 1) 75
A GHAT I RE MR TR VIR OC . Sh A g R WY, K I
32 B RE AR 2 K B A B BDNF , I3 i 42 7 K B 28 e o
A it B fe BRE K SF- 1 8 DA 61 5 BE (Xiong et al., 2015) . It
A, Kt FE 4 5 (long-term potentiation , LTP ) J& Z€ i m] #8 #4:
(14 5 LR B 2, 10 40 MLz Bl R A Ak (R o LTP R0 19 %
Az (Liu et al., 2011) , Jf38 iz 384 55 965 £ (1 B € 43 3 5 fih
AU M R AR B 22 AR R S 2% 19 22 K (Lin et al.,
2012) o FA A (2015) 0, MA JSRE 4 19 1 4 28 38 40 g
TEA 42 3l 1 T R i BDNF S 5% 1 2 fish T 99 1, ifi
IR TR 52 0 K Mg B2 J2 B S, A R ) . AR RR
A iz ] 8 a1 P8 7 BDNF 19 K S Fi {545 28, 42 0 Vi o5
2 2 e S5 40 P T A B3 B A 2 RE 22 A 1A Y
% fi R SR PR T R MA SE Y ) S
213 #imE ¥ ESHT W XK

S-F Nk (S-HT)BE R GL IR A h S8R a4, 132 43
A5 1 IR A0 38 A 9 L2 T I Bl ) S R
T 001 568 X6k 47 Sk 310 6] A4 2 ] (Meeusen et al., 2006) , #IA 4
S SN A1 o) A )y i) (19 5G4 [ 2R (Cloninger, 1987) . 7F
MA R, 2K DN B 289 5 v ) 5-HT §e 32 PR iE A 42
RN, B B U B9 5-HT , DA T AE 38 4 22 R R B9 5-HT,
[ B XoF 5 s 7 S-HT P45 UG 3 2 1 7 AR 400 i 4 T sl 2
5-HT 1Y 755 30, 190 58 fih i) 5-HT 119 & & (McFadden et
al.,2014) . 1 PFC N 5-HT /KB BEAR AT RE it — 20 51 & T
LR A 19 5 30 1R 3R 24547 O (Wilson et al., 1996) o AifF 5%
K, ST 68 ShRE SR & S-HT B 338 7KF , IFFE RN A
J2 7 A A BE 1 B9 32 B (Zimmer et al., 2016) . 72 SR sh
BRI h | 4 A2 Bh B L RE B E O MA TS
5-HT BERINZ T 451455 (O Dell et al., 2012 ) , 3 11 31 w25 10 il
90

IhEE. AN, M PEC B9 5-HT i 3 5 25 Wy v sk A 5%, A
S-HT Z AR M HE RS TR RIBSFWAY T
(Dhonnchadha et al., 2009 ) , 1 i 7k iz 8 GE #& & W5 47 A
KB D S-SHTIA-R K& S-HTIB-R ) % ik, oF 1 38 5%
5-HT1A-R A 5 (1 1 22 366 o A% 326 AN A 22 T 1% 2 D) g (AR
- 25 2015) . AU, 5S-HT1A Z AR R 25 T HPA il 1)
N7 IR T, T 6 SR B R AR e s 2 W T b B8 A S-HT
1A 52 K (1 35 35 (Gilliam et al., 2005) . 3 i #i 75 % 38 1 A
32 B REI N MA B & (9 S-HT K Z R iy &k, ol 78
— 7 P BE BT B 24 0 B R L AR A, AR
AR 0 o 9 T 3 8 A B L B SR B Y 24 e sh RN R 24
1140

Zr b, WO A (B 1), A3 48062 80 vl 3 o 17 4% DA .
BDNF LA K 5-HT 45 55 410 il Ty 58 AR SC I 114 i 28 56 Jo e .32
PRI TR | B B I 42 30 558 MLA J & 40 okl 4 o 458 47 1)
VER o B TR 2, MA JURE 5 40 i 2 il 403405 2 R A E 6
eI P22 M 25 250 T AE AR FUZ 8 Bk 8h T, = B2
B 220 i 28 300 O LA B oy - 5 R AR AR AL, H I R
T e S W SRR G b i — DP9 5 S

BB F |

AN
Bk AL

P

El1 ARITIHHBE MA RS D5 R0 R 6 %2
Figure 1. The Micro-Brain Mechanism of the Aerobic Exercise in
Improving the Inhibitory Control of MA Addicts
R R KA B G R IR BT IR R R AR, R

ATHELE, TR,

2.2 AR e g M Ae B E AR X 09 AL
2.2.1 R 45 A o T B 1

FESCAQ 2 BR BT, 22 AR L 25 4 e 5 0 o 2 ol A4
R M DX B i 25 ) 2 E) 4 O R A T i — 2B IR
F 5% & HEWT MA BURE & PEC IX 380 (M R (B3 45,2017) |
SR AR B (Churchwell et al., 2012) 4 55 7T BE & FC 40
Fas il 40 40 04 S IR 22—, L MIA il R 3 5 SOIR M A B O
M. BFFE KB, 5 IEH AME, MA BURE# SOR 7R 19 DA
§e 38 R J H 2 AR 19 % B %5/ (Chang et al., 2007) , 3X ol iF
JE MA il JH R T SR 1 45 1 58 3 1, Bl SUIR 7K DA
AR T I 98/ B9 255 (Groman et al.,2013) . [@ I}, MA
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IR A B T AL 30 5 i R K B AR S R A OE R IR
11.3% , 111 ¥ 55 A B LG 1FE 5 A 4 /) 7.8% ( Thompson et al.,
2004) . AR A IS B BIE 5L R AR 1 N 25 A & A AT
SR AR Ak 2 T S 5 A A R O Y e X 2 A . e AR
T i ORI T A A2 B R T B R I 2 L 4R
0 55 A0 3] 42 S G M 5 A8 Y RT3 4 % Jé (Colcombe et al.,
2006) , A7 25 AR A2 S8 0 T AT 2 LD KT A
PEC (Voss et al., 2013 ) 45 DX I ik 20 2B I 2K R o e oh,
418 Bl T B T W 1A SI) 1) T D A7 bR (BT e b 28 ST R 58 i
i) % J ( Stranahan et al., 2007) , i iz 3 i1 PFC 4 % J57 74 F1
NG B, 2% ST 2 B (Erickson et al., 2009) , 1£ % 45 A 2L
PRAAF/ N DX AT 2L A B (Ji et al., 2017) o AT RS
R, A 02 Bl 38 2 52 e B 0 5890 A 38 - £ , 2% 3 = 9
T2 R G R R R A 5 ik, AR UE TR R 2% 2
A 1) T SR R S, R SR T AR R R 0 T R ) 4
INFIZIRE (E AR A, 2015) o 33X AT B8 S 4S n 7 w40 52
2 NI DX B 5 98 flh 5 R T 400 ) B0 AR 0 M 45 4
1 A8 Ak 35 T 45+ T IA 1 2 fig (Brockett et al., 2015) o (AT
TR R A0 42 S REAE — E AR b A R IR 2 A 11 T 2
PR, NTTULIE T MA B & 0 45 il m 1
222 (R RERE AT B

0 4% T B 45 45 5 PRC- S0k A4 - B il 34 26 04 3% 31 5+
B O, WA A H MA 23 5] 2SR PFC R 483 8h 7
TR AR S BRI AT R R (Verdejo et
al., 2008 ; Yin et al., 2012) , Ju H 2 R 2% 75 410 il 451 1 )=
(dorsolateral prefrontal cortex , DLPFC ) i 7% 1k /0> , 2> 7 5
JC ik OE W % A B bR 3 ML A BE £ 0N F1 4T 8 (Paulus et al.,
2002) . il AR AT 5T % B, MA S8 % (945 SMll PEC , ACC
DA R S0HR A i (%) 25 IS A% 357 1 B9800 KO T R B 42 (Jan
etal.,2012) . X 24P LRI, MR & ACC Y ST
i, IE AR wh sl M | R R DL B R R R AR RR AT (EL-
lis et al., 2016 ; Kogachi et al.,2017) . [ I, 18755 Wi a3 1)
I IR 7S T A A o A O L T R
B B HETS A %02 3 ik 52 B B a0 45 AR
K i X% 7K OF- (19 D 3% (Kerafft et al., 2013) . f 58 4 il i
Iy Ge i 3L 4R B S H R (MR & 31, 4 48002 8l nl 5 35 38 o
PN 4R ElUE o e N T R R T N R S i
il ACC 34 7% 1998, 55 ( Castellano et al., 2008 ) . | JH 3 fig 1
LT AMGTEH AR (INIRs ) , Yanagisawa 55 (2010) 45 ), 18 3l
fit 2 & R AR 52 N Z2 M DLPFC 7 J2 1) 34036 7K °F , 6T A
Bl T4 i 3 e i Bl 3t o AE U SRR, B SR A R I ER RS
MR X 24 4 i e 25 #6477 32 ) T 1, & 918 3l 40 1Y PFC
ACC %5 [X 3, (1) {491 3% R (amplitude of low frequency fluctu-
ations , ALFF ) Fll Jay i — 2 k: (regional homogeneity , ReHo )
B34 G 2 T A AR A, R B O Bl B R v R IR 1 4 o
AE ST 0 A (2019) 1A 0, AN [l i 12 A9 2t A s s et

MA RJE # 5¢ WL Stroop 1T 45 B i PFC 36 A8 A [R) 72 B 1)
SR, 1 PFC B 15 PER 38 5 Stroop 1T 45 i F2 17 4 R B4R
e AP L, LR AT I P T A A s AT A K
ST g RS Bl 4R T MA T Y o 4
(Wang et al., 2015) , JR 8 V7 & A7 %32 2 vT 38 2o $2 7 i 1
G it R R I VAL 45 B2 T T B2 J2E S K F (Holzschneider et
al., 2012) . A WL, A %02 3 JC I8 J2 X B B 6 & MA
T 2 (1 410 bl 45 1 BE 0 B A R R L 38R TR s Bl
S5 R 10 Bl R T K T T B S 910 1) ) R A 1) O B A

25 L N BE (B 2) , A %2 3 gk 52 il A 20
Wi 45 ) G S KT (R R PFC B2 )2 R 40 ) 1Y 3 1y Pk
A, SR E MA BRG] 42 ) B O Y B o (HR A
A A A S5 g DX A 7 I DX 2 T Y SR I, DL R AR
12 I A i 4 AL R 5 2 S 1 R U2 AL A R 2 ) R
Tk — LR o

F A AUH] ?

SRR
1

% X |
),{’»\% , .ftf;.‘:fg g i
%’i&% | 17 ﬁf;@\ #Eﬁ :§§§¢ i
Yiy & _{%@ L B ;
A O E Y — :{5“‘"'&
PP K& I-é{; o
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Figure 2. The Macro-Brain Mechanism of the Aerobic Exercise

in Improving the Inhibitory Control of MA Addicts

3 BAREDIFMMARBEEMFEZEHNEATEE
3.1 BHBENH K
T 25 ) URE AT 9% 450, A [) 58 B3 1) A SR8 st o URe
P05 7 140 Ty B8 4 5 e 473 A E R R AN . BT o,
SERR Y A SR AZ B REE 1 A A HPA BTG —CORT 4 57 i
P A RO IR 2 R IR 3 A R LR 5 b 28 2%
5 7K, AR o0 90 5 IR PN DA B i 5 S I 1R AR
FRTER e TR 5 47348 Sl it i K iRl 4, ) 25
1= DA AR A5 5 A JE RE , Hh MK DA M 2R BT, G
WA H I W oh 3h G AE— %5 ,2018) . FBSF4E(2019)
FERM, 65%~T5% HR, 20 min/¥ Y i 258 B 20 v A 46
12 B AT LAER T MA G & T 0] 4 ob il DA K P, B
SRR AT 3K 60 min LA _E . Wang %5 (2016) fUBFSE LA T
K v LR 3 Rz Sl A R 0 4 1 R S5 SRR, b
R Y b Ui BT RE X 0 MA B & G 95
il AR DR R, b AR (65%~75% HR,, ) A
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LIZ Bl 6 MA B 5 0 T 42 1 440 1 Bl B B i A2
HERL &S, MW TE R 25 W MO AR A 2 TS (£ %
% % ,2014; Loprinzi et al.,2015) .

ERGR R i =T YE S s E N Qi A TE 3 254 PN
U A KT 38 RE IR U £ (1 DA K R AN B
TR AT 1 AR ) Jok bR SRR Bl 2 T Pk A D T 0 o ek e 400 %
fitr i 78 22 (Cabral et al., 2018 ) . Daniel 55 (2019) I\ Ky, &
S EE 2 ) B B 5 T RS RN AT R DR AR 2 W AKOE E (% PRC R T
Thhie , 3 a2 B, A7 ARG PRC X3, 2505 4
(2019 ) F i tNIRs $ AR Xt MA W # #5417 Stroop 1T 55 B &
B, e R A 4ELIE B YRR A 4R T MA U 1 PRC T
P, {H o SR8 B 1 00, 3 22 4R B A il DLPFC,, I = 5
iz gl [ if 49 58 T 22 M) DLPFC & 45 M VLPEC Ry 4 28 305
TKAF, 28 BH R R B A Sl Y SOE FR  TE AR , HLE A R T A
PR W PUATHEHIRE ST o BR— FLAE (2019) 9058t R
TR S5, B0 35 min f) (R 3R B AT A0S B BE A F MA
S0 410 T T B B R L A R AR U A 1 2 e SR
IR = 3 S = B ) DO s o St RPN R (VR K=
A IR YRR A AL R L 3 R BB ) B Y W A ) G (Al
lard et al., 1989) . fFAA A5 7E &Y J2 , = 5 i 32 Bl i 75 ™ A%
I8 Bl K, I8 R 2 R I L 2 R )
f14 v SR 32 gl v Ak T 0 SRR A B 2% T G I 4 £ 2
R 1IN S A R 1] AR AV X R R BT 1 RS T ROR
(Dietrich et al., 2011) , #F Ty S o H oA g1 2 332 3 40
(Chmura et al., 2010) o #CHEN , 76 7 il iz 3 B < A9 1% 3
T, TSR EE A Az Bl LT AR T A AU T PRC ZE A 2 i
DX 110 9 % 7P, %o TR ML R T o o A 0 o LA
e
3.2 By ey SR

AR A 4062 2 B T RE VA AE  ULPR R
Fe 2R T ORI, BT P AR s s e R 2 k. B
o, B2 R A AT 4202 Bl i TR PR R B AT 8 40 R B R LA
REVE B SR AE W B T AR BHA A Rizsh THl. —
J5 T, Real 55 (2010) W 5¥ & 2K, B 25 L2 2l BE 3 /s B
RARAC R A E R A2 A4 2/3 JE IR B 6 3k, (1 b 48 R 2 14
14 5 ol T 9B Pk B A AR BB A S HIRRE R SR T
4% T 3E T BEAR 245 9 2 Btk . [RIRE S A 3 TR A A S i
B35 B P 52 T 35 00 MA S K BLEUIR 7K DA g bl
ZIUHS-HT #1120 B #1405 (O Dell et al., 2012) . Robison
45 (2018) W5 & B, #9088 119 P i DA B2 45 2k A 55 20tk
TR D2R K V-1 B AT G, 38 3 B A5 H1LAZ 8 mT LAl MA i
RGO A 19 D2R JKSF R A R0 T 2547 .
WAk, B 5 HLIZ 2l RE 35 1 hn 2l P i 1 3 b p— g kK v
J& (Malinowski et al., 2006) , 1fii B~ P HEJik 55 MA 108 # 19
H BN KR L B 245 ) T VDR OG (E5 4 4§, 2005) o
Ty — D5, 38 B — AN AT 55 Ak, R AR AT
92

iz ) %N 3R B B 4 (9 42 2F 45 F (Lambourne et al.,
2010) . Wang % (2015,2016) fff 53 & B, MA WUE # 76 )
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Reversibility of Inhibition Control Injury in Methamphetamine Addicts: The
Research Progress of the Improvement Mechanism of Aerobic Exercise and
Its Application

WANG Kun,ZHANG Tingran, LUO Jiong”
Research Centre for Exercise Detoxification, College of Physical Education, Southwest University, Chongging 400715, China

Abstract: This study aims to summarize the effects and mechanisms of aerobic exercise on methamphetamine (MA) addicts’
inhibition control of injury, and investigate the difference in the influence of different variables in aerobic exercise on the inhibitory
control of MA addicts. It is suggested that: 1) Inhibition control of injury is the biological basis of withdrawal syndromes such as
strong drug craving for methamphetamine addicts, and it is also an important target for addictive behavior regulation; 2) there are
two possible mechanisms of aerobic exercise in improving the inhibit control injury of MA addicts, one is the micro-adaptive
changes of dopamine, serotonin, brain-derived neurotrophic factor and its receptors in the brain, and the other one is the macro-
dynamic regulation of brain structure and brain activation levels; 3) exercise is a comprehensive variable with characteristics of the
dose of exercise intensity, the diversity of exercise types, and the difference of intervention duration. At present, it is found that the
high-intensity and various types of long-term aerobic exercise intervention is more effective to improve the inhibition control
damage of MA addicts when the exercise time is controlled. Future research should combine the micro and macro perspectives and
strictly control the adjustment variables in exercise intervention, so as to explore more universal and targeted exercise intervention
programs in order to investigate the mechanism and benefits of aerobic exercise in improving the inhibitory control of MA addicts.
Keywords: exercise detoxification; aerobic exercise; methamphetamine; inhibition control; brain mechanism, reversibility
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Competition Pattern of World Men’s Artistic Gymnastics in Tokyo Olympic
Cycle and the Strategy of Improving China’s Competitive Strength

PENG Zhaofang', YUAN Ling', LI Zuohui’
1. Department of Sport and Health, GuiZhou Medical University, Guiyang 550000, China;
2. School of Physical Education and Sports Science, South China Normal University, Guangzhou 510631, China

Abstract: By using the methods of mathematical statistics, comparative analysis and video observation, this paper studies the
competition patterns of men’s artistic gymnastics in 2020 Tokyo Olympic cycle based on the results of the 47th-49th Artistic
Gymnastics World Championships, and puts forward the strategies for improving the competitive strength of Chinese men’s artistic
gymnastics team. The results show that: 1) In 2020 Tokyo Olympic cycle, the overall competitive strength pattern of men’s artistic
gymnastics in the world is as follows: Russia ranks the first group, China ranks the second group, Japan ranks the third group,
Britain ranks the fourth group; the group pattern is dominated by China and Russia; the single pattern is that all countries go hand in
hand, and the competition is increasing; 2)after the trough of Rio Olympic Games, Chinese men’s artistic gymnastics team has
shown the recovery momentum and excellent strength in the new Olympic cycle, but in order to turn over in Tokyo, there are still
many problems to face, mainly as follows: Unstable play, ups and downs of competitive state; weak points are still outstanding; the
final power is too low; injuries and other problems. Suggestions: consolidate strengths and improve weaknesses; improve success
rate of the final by scientific preparation; actively participate in the work of International Federation of Gymnastics and improve
international discourse; make full use of science and technology to improve training efficiency; do a good job in injury prevention to
maintain a good competitive state; reduce mistakes and control the game initiative.

Keywords: men’s artistic gymnastics, artistic gymnastics world championships, competitive pattern; promotion strategy
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