=8 ® =

CHINA SPORT SCIENCE

X E4HS:1000-677X(2023)10-0073-09

20234 (£ 4%) £108
Vol. 43,No.10,73-81,2023

DOI:10.16469/j.¢s5.202310008

K sl LA G i D BL 23 1)

28 S8 PR L SR DL B e 4

£ R, B, HEE, THH

(MEAY¥ KEMEFR, IH #&

226019)

W ERFEHRAAEMCEALENGALTFE, A , WA R T EHOMER S RES L2

Eﬁuﬁfiﬁéﬁ%% R G EE BARE ENE MO AR R 0 F, BERFTEHE

Yl AL A R A 69 LA

), AR A RORFTEHREFTE, ARIAAD, AXENBAFRENERBIAS>ANBETRFTESG S CHEAEL
/17'] B3Rk R R FEFH S CEALE N Y “ﬁ@ﬁﬂ%%’ﬁ)ﬂ#ﬁ%] JBR T il it T -k B Akt

JE N BB B Gty 3 IALIE B LT fe i it AP 22 %,

PR I Fi ) F e R el A B W S R R YA

SRAE, AT ENFRHETOIE T L AEBRRGSEALES e FkFmm KR ATk PFIMTA

SRR FTEFT X A5
@it ) R ALTLIE F)

KT E ) CHASE N ALERN; E AR
FE 525 :GR04.8 XHERFRIREG : A

AL 23 ) 07 A 2 A B 2 O TR HE S A 1R R L A
Ml AN A B A S R AR L SR BILAA S NV SR O
FATEE RN — R (S, 20195 Gianaros
etal., 2015) . «LBAE 2 ) B 290 0E W5 B KRR
(Nakata, 2012) 3242 71 F B (McManus et al., 2022) . &= Ifil
JE (Liu et al., 2017) .0 Il % %2 % (Foguet-Boreu, 2020) .
2 PE UL P (Buscemi et al., 2017) %8 Z R A 5%, AT
AE S BOFL R I L 45 R A & D 12 B E 1Y AR
(Mohan et al., 2022), BT, 04 EWT 0T B
B A AR AE BUR T B (Gupta et al., 2022) MHIH 4T
4 F- Bt (Hashimoto et al., 2023) | & 5% ¥ i 5 X & F B
2022) , Lh B IE 2 A5 AR AR L B Y
E%¥ (DiMenichi et al., 2018; Menardo et al., 2022) . A&
1B B IE ANTAE TG 5 20 E B A R G A 0
PRI EEFBZ — . #l40, Wunsch % (2019) #l Bara-
hona-Fuentes 5 (2021) [y #fF 58 48 78 T 1 & 18 20 1Y % R AL
W o BRI, Athanasious 25 (2023) W 98 1A N, A [F) 2 0 iy 4k
H B B X I3 SR £ Ge A6 b 0y 82 e I A A [, EE 2 T fg
IR AR S R S5 3L . R 18 3l e T 9% vh 8O 4 4 AT
R B E 2 3h T 200 k) SE ik, Rk, i A E
12 By 5 0O FEAL 23 7 i AR LR, BE BT R R A 2 3
Xf B 2 s, A B TR REL A E Z 8 T

(Herselman et al.,

AR S 2L AL A TR F 6938 A8 ) HE B i B K AL 0 % 5 JE e K32 2h 2 64 18] BRI 2 |

B, 9 D9 M ST Bk —
%%o

I e A — 5 0 B

1 FEEzEmOEESENIEISHE
1.1 X UE i BRI h

Sothmann % (1996 ) #& H T & & iz 3 28 fift 0 BEAL 25 TR
109 28 H T3 38 BEABUE L A R AR I8 S A S —Fh I ) U
BRI, 5O B0 o P AR Ak, O EL 3Rl i
Pt BE % 22 B 0 A U4 T % H b R P TR 0 S e . 58 X
T o7 A 5 T 2 (i B A R AR AL, RIS O 3 Bl 0l A fA Ak
?m’*ﬂlﬂ%m R TESMINTIE - PN N E A

K B B 0 O oA 1Y B A (224F B 4% ,2020) . 38
S 33 AL S — i B A gt B AR B L SR R AL A
25 W B A Ak % v R R 2 T sk e 68 A5 B I RE 5
K 1Ly 1o %o [vi) B R T 0 T 4 A BN B /N T

SRR IR 2 S, AL ] R 3 2L 0 B Ty X
2 i ( Chauhan et al., 2015) . 3¢ X g 36 Ry 1 8 0 2 R
BEEME NN EEMBERSY —, BRI EIZ 5k

WRs BHA: 2023-06-17; f&iTHHA: 2023-09-01

EEWA: EEMSRASHE—YE(BLA210215),

FE—1EEE v 258(1980-) 55, 2= W LRSS0, T
07 AT 12 3) 5.0 YR E-mail : 15692068 @qq.com.

73



CIREPRI:) 2023 4F (55 43 5 ) 55 10 3

{0 51 L T 52 0 ZR G M B AR R S R L, 2 8 D o Al

Jie 7 U5 SRR R AR o BB D, R AR T 1 A T iz
B S0 il L JUL P R 28 2R G AR IE L E A A R ST 2 1]

H PR (B 1) o XA LR Y AR fb 2 th iR a2 sh 51k Y (B
ALY R B H A R D) O 2, S —Ff ) LY B ( Ensa-
ri et al., 2020) .

L

i g
JEN R4

S — *f~/~——’_¢¢,,,--wﬂﬁéﬁﬁ
° | — A

(HPA%h ) F ffi—d4k—"5 LAz sh B ERRAE 4 (SAMEh )

|—>‘1’4iﬁ’§€?4—‘
AR
@ m—

e
B A A Frey
Y FoL A X Lo
SR M
AL . S S
i H 8 20 AT B
AL % T R

1 FEEESHZmMOBHRENNR LSRR

Figure 1. Cross Adaptation Pathways of Physical Exercise on Psychosocial Stress
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Figure 2. The Antagonistic Hypothesis of Physical Exercise on Psychosocial Stress
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How Physical Exercise Alleviates Psychosocial Stress

—The Integration of Cross Stress Adaptation and

Antagonistic Stress Inhibition

LOU Hu, FANG Lidong, JIANG Qingxia, WANG Ruonan
School of Sports Science, Nantong University, Nantong 226019, China

Abstract: Physical exercise is regarded as an effective way to alleviate psychosocial stress, however, some studies also suggest that

physical exercise cannot alleviate but exacerbate psychosocial stress. This study aimed to clarify the effects and mechanisms of

physical exercise on psychosocial stress, so as to provide scientific and reasonable physical exercise programs for stress alleviation.
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The results indicated that the cross stress adaptation hypothesis and the antagonistic stress hypothesis explained partly relationship
between physical exercise and psychosocial stress. There were dual mechanism systems of physical exercise in affecting
psychosocial stress, i.e., the HPA system can promote habitual adaptation of the stress response system, and the neuro-immune,
emotion, physical fitness and MGBA system can increase the positive states of the stress response system. Based on the dual
mechanism systems, the following physical exercise programs were suggested: Yoga, Tai Chi, Qi Gong, outdoor walking and leisure
sports are recommended to relieve greater psychosocial stress; long-term regular high intensity and high amount exercise including
endurance, resistance and HIIT were recommended to increase the adaptation of psychosocial stress.

Keywords: physical exercise,; psychosocial stress; cross stress adaptation; antagonistic stress
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Evaluation of Left Ventricular Eddy Current in Elite Female Ice Hockey
Players by Using Vector Flow Mapping

ZHANG Jianmei', BAI Meiying’, ZHANG Ruiping', YANG Ping’, FAN Yudong"
1. Sports Medical Supervision Research Center, National Institute of Sports Medicine, Bejing 100061, China,
2. Rehabilitation Department, Jilin Sports System Sports Trauma Hospital, Changchun 130022, China;
3. Postdoctoral Mobile Station of Sports Science, Chengdu Sport University, Chengdu 610041, China;
4. Cardiovascular Medicine Department, Emergency General Hospital, Beijing 100028, China

Abstract: Objective: To explore the changes of left ventricular vortex in elite female ice hockey players who conducted long-term
high-intensity exercise training. Methods: A total of 19 elite female ice hockey players (athlete group) and 19 healthy young women
(control group) were examined by transthoracic echocardiography, the vector flow mapping (VFM) technology was executed to
calculate the rotation direction, position, relative duration and relative size of the vortex at the early diastolic phase (V1) and late
diastolic phase (V2) under the apical three-chamber view. Results: 1) No significant difference was observed in RWT, PWTd, LVEF,
LVEFS, and A between the two groups (P>0.05); compared with the control group, the IVSd, LVM, LVMI, LVEDD, LVEDYV,
LVESV, E, E/A, SV and CO were increased in the athlete group (P<<0.05); standardized by BSA, the significant difference was still
observed in LVEDV and SV between the two groups (P<<0.05). 2) There was no significant difference in position, direction, and
relative size of vortex at VI and V2 between the two groups (P>0.05); however, the relative duration of vortex was significant
different at V1 and V2 between the two groups (P<<0.05). 3) The relative size of vortex at V2 was highly correlated with relative
size of vortex at V1, LVEDD, LVEDYV, and SV (P<<0.05). Conclusion: 1) The cardiac structure of female ice hockey players shows
normal exercise adaptation, the cardiac systolic and diastolic functions are good. 2) The duration of the left ventricular diastolic
vortex in elite female ice hockey players is prolonged, which enables the fusion of multi-directional blood flow without excessive
energy loss, and increases the left ventricular volume without significant increase in filling pressure. The abovementioned changes
are conducive to ventricular compliance and diastolic function, and helpful to ensure the return blood volume under the condition of
average working heart rate (WHR) >90%HR,
during exercise.

improving the cardiac ejection function and benefit the muscle energy demand

‘max?

Keywords: vector flow mapping; ice hockey,; vortex behavior, cardiac function
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