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On the Indexes of Biceps Brachii Microcirculation of Elite Athletes of Different Water Sports

LIU Ting-ting' . GAO Bing-hong®

(Shanghai University of Sport, Shanghai 200438, China)

Abstract: Objective: To discuss the relationship between biceps brachii microcirculation and different
water sports, years of special training and the grades of athletes. Method: With the room temperature of 25
% 3C, air humidity of 45.0%-65.0%, 47 male athletes of different water sports were tested for the indexes
of biceps brachii microcirculation in a tranquil and seating state by using PeriFlux System 5000’s units of
blood flow, temperature control and pressure of oxygen. Result: The indicators of blood perfusion (PU),
movement rate of blood cell (V) and pressure of oxygen (tcpO,) of biceps brachii microcirculation of the
different groups, from high to low, were canoeing, rowing and sailing. The indices of the changing rate of PU
after heating, from high to low, were sailing, rowing and canoeing. The changing rate of microcirculation
indexes of the sailing group after heating was higher than that of the canoeing group. Th indexes of PU and
V of the different level elite water sports athletes in tranquility, from high to low, were Grade A group, Grade
B group and Master group. The indicators of the changing rate of PU and CMBC after heating, from high to
low, were Master, Grade A and Grade B. The indices of PU and V of the athletes who had had different special
training years in tranquility, from high to low, were the groups of 1-5 years, 6-9 years and over ten years.
Conclusion: Some of the biceps brachii microcirculation indicators of the different water sports athletes in
tranquility correlate with the disciplines of sports, grades of athletes and the years of special training.
Key words: water sports; biceps brachii; microcirculation; grades of athletes; years of special training
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Table | Basic Information of the Subiects

BIHWH FAL T/ % L /e 1T /kg LIZRAE R /AR B8 I
1~5 6~9 =10 g —% %
PEHE 22 21.7+4.1 190.9+5.7 87.2 4 10.6 14 5 3 9 3 10
Rt 17 18.5+2.6 180.2+6.0 71.4+9.1 8 7 2 8 2 7
e it 8 19.0+3.3 183.5+3.3 84.3+7.9 5 0 3 0 7 1
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(25,0 +3.0) C. ZFAHHRURSE N 45. 0%~65. 0%, #k
IR HLRE Sy 44°C, AR E AR MRIRFR O F:
M HEE E (pud. BN R EFRRE (CMBC)-
A1 EE s EE (V) M iepO, -
1.2.2 & ¥E4%H

FraBESRA spss 17. 0 Gt Microsoft Ex-
el2003 HAFATHE T4 A0 B, 2 LTI R it 2 (X +

SD) FRo FEHEIE N One-Way ANOVA ZEtH 77 153748
THGEE, P<0.06 RN EENER, P<0.01 RRfHmE
BEER.
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Table Il Test Results of the Indexes of Biceps Brachii Microcirculation of the Elite Athletes of Different Water Sports

B85 H PU v CMBC tep0,/mmHg WA PUZRIEER /% G VRS /% iidyE OBC 23R /%
FEHE 19.94+9.6 21.6+9.2 90.7+16.2 68.3+t11.1 831.1=%287.3 387.9 £ 171.0 96.7 + 50. 3*
AL 15.3+£7.9 16.1+8.1 97.6+21.6 66.7+9.6 986. 5 + 360. 2 532.5£174.3 68.3 £32.6
B 28.2+£24.529.7%£22.6 97.0%£25.3 69.2%7.1 664.4 + 303.7 164.3 = 198. 1 36.5 +33.0

e HHEALLE « p<0.05.
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g sh AL S oz sh idl (p<0.05); v —Zizsh il
e, B RS RS s idl (p<0.05);
CMBC ¥z 3h R AMK +— R ) AR gz 3h 5 41
tepO, —ZIES) G AL TEFIE ) BYALN —ZE s AL
& PU BRI S AL S —RiEsh gl (p<0.01)
MGEzah Bidl (p<0.05). MMIUG VAR Lz

Al gussh i, giEsh Ak T, H—giss)
R SERIE S DA R IS cMBC 2L s
SRAE R EmT—giEsh R4l (p<0.05), —Hizshh
MW FERT Rizdh 4l (p<0.05),
2.3 AWl RIRINZEAE PRI 3 bl VB BRER R P b 8 He i
Lt 4 S PIMERIN: 1~5 44, 6~9 44, =104
Wz W pU. v ERIXFE; 1T cMBC = 10 4415
i, 6~~9FEAIRAR, H= 109418 #mT 1~54E41 (P<<0.05)
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Table [Il  Test Results of the Indexes of Biceps Brachii Microcirculation of the Elite Athletes of Different Grades

PU v CMBC tep0,/mmHg NS PUZRALAR /% IS V AREER /% IS CMBC ARH6AR /%
R YHEa) I 13.6 £6.0° 16.1 £7.1* 88.2+14.9 67.6+6.9 1080.2 +354.7 529.1+160.6 88.4 + 36. 5*
HOBH G 35.9+31.5 34.9+24.6 97.1+£23.8 71.5+6.0  600.0 +299. 9% 388.1 +201.7 38.2+27.0
Z90EA)5 14.5+3.8% 16.3 £5.8° 98.1+20.9 65.7 +14.9 824.3 +234.2% 422.2 + 158.0 88.0 + 51. 1*

VE: SEGALLR £ P<<0.05, ## P<0.01; H—Z4LK * p<0.05.
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Table IV Test Results of the Indexes of Biceps Brachii Microcirculation of the Elite Athletes with Different Special Training Years

PU v CMBC tep0,/mmHg IS PUZRILER /% IFAJE V ZRIEER /% In#AJS CMBC ZRALR /%
I~544  22.7+14.6 24.0%+13.1 95.0+19.4 67.0+12.0 753.2+252.1 408.3 +166.7 73.3 +45.6
6~944H 17.8+9.7 19.7+9.4 87.5+16.9 69.3 5.1 1040.4 £416.2* 470.9 +166.7 94.5 + 40. 2*
=104 11.2+2.7 11.7+3.2 104.0+23.1 68.6+10.7 928.8+364.1 590.2 +196.9 50.2 + 22,2

W S AAE * p<0.05,

tepO, 3 ALWHEES, MBS pu 2L 6~9 HE4LE 0,
I~5 ARG, H6~9 4L % mT 1~5 441 (P <<0.05);
INFUG v AR = 10 41 5 IS cMBC 2Rk 6~9 4
Ui, = 10 FE41R%.

3 Si5itie

3.1 Ak Figgham Hizsh bk — SIUUBSRERA EHR b iy s

BRI, RIS 377 X5+ N ARBEE 58 i A
[RpLro- el AR ARWETT R, FEAE. WU, RIS Sl & A
Ko FEMEE 2N R P SRR 0 I, L RE AR I A
LA AR 32, oA RR L S AR R MY BT 10
K, DIEAARFLRACH 32 10 54 60~90 5, KA
A TR 2 min EEBLFLR, F4RETES
Hf7 o AH 3 Pt 77 s ARLas AT, WATWITER W] FEAE
123 75%~80% [F1 g it ok A4 L RE RS, 20%~25% (1 HE L
KA TLAHARE RS . 7 MEIE By & DU AU RE T S,
Ll FERF A HF TR AR K 5 0 A — T 4 7 A 5 5 A v ) T
i )5 H o AIs I, MKAEI 2 oAU R I AR, bl 6
Ao R L3 I (] FF 3G 000, B ER A A RE LG AR OK o I K2 A
WAk, HeRIMEIZ B 2 DO (1L e R o 4L RE R
griRattaeh Em o, A KRS, HEE
Wi 25 L 8 I R B AR RS A K P (1 R s A 120 o AR —
T LA SN 0 o M SER I H , LEAEHT (a1 A K, XIZ 5)
A A ) BERAR 5, BESRIZ Bl 53 W6 0 e AT AT AN R R
1L Fr SR AT B AT IR SE 4, Rl ZRad fE, — ik
LR FH A i [R]  Afgig 3 HE AAR ( FR SN ZR 2ok EA T 4
i J3 R0 o e LU SRERN 1z RIFEIE 5 03 1A 4t I 5
R R] B

g LRTIR, JRE. FERAE. WLAYIS 30 Lh FEFE S )
RRIGK:, L TN R A Aaf AR IR BEAR, 5 50 5 ) R 4
R L2e 200 o ORGSR W], KoK g gh i H AL S
BT I8 8N BUAT T N SR PR AR S HR bk BTG W 3 0k 2 S
(P>0.05), HMAMIGIHIE A B HAE K.
3.1.1 fRAS KR IARLIAF

3K iz a1 H B 8 Ok — SUHAEER AR A ]

TR FEEZESR (p>0.05), FWHIEZ M LUK
PU~ V- tepO, MIRFRAR, Ry K BEAL> FEREAL > WL firt
41, IXARER TR0 H At e LU FRFF S AN ], i
TR S L i e A 0 R RN I RIAR R S RS [, 2R
IR LEFEFF LRI (R L Bl il B4 I AR AR, T0 — 3K
PU- V- tepO, BA&; X F cMBC, BAERPLATIZE )
RIS T IREEE 51, Pl cMBC 1 e IS m) 855 Bl K ULk
I A R AR N ) T2 56
3.1.2 hFRE&kHIBLIEAE

MR LA R SR ] 44°C, M EERIRFRI AL
R, MFASS pU R AWURAL > FEREL > JeREAL, i i
JE b (10 AR A0 26 S S N R AE A g 5 e, RIBHAE 10 H
LEFRRREEIN B 14k, Bk KDL pU & e D) 2 T B
NG VARG IUARAL > J AL > FRIEAL, IN#US CMBC
AN A TEREAL > WA AL > R REAL . EHUOKE, Prifsem H
B3 R =Sk pU A B8, BHI H LSRR SR (8] 1) 4
RO 2T REES, v CMBC ffi % 8 ) Bt LE RN ) 42 4E
HITCWT WA, (HDUSRAL w1 B REAL, XA R K iz
BLLINARIZ B% Jo AU Re ) I ZEsRk B i, 70 F I Zhrp e gz
S A LEUAIZ 8 AT R TSN 2522 « HLAAEE 32 B B SR 3%
%, MRS 2 5 RAE A I AR AR Ak 125200 S50
I B % e D04
3.2 AWE N LRIE SN B SLIVLPLOE B AT S bR b

W G AR FE Ry MG, KW BRSIRETT
I, —RIEF AN I PpUS v 3w Tz ) 54l
Mgz gy G4l (p<0.05), H—Z@8) b4l tcpo, 1
W FIAB4L (P> 0.05), KW —RiEsh AL —
LIV AN RS LT, A4 RE )t T AL R ™
4

MG RES T, IS ERKHE 8 ALK pU 2B 0%
CMBC AR v AR —guagh gl (p<0. 01,
P<<0.05, P>0.05) M _Zizshnidl (p>0.05, p<<0.05,
P>0.05), f#ekiEzh RAMAE v B M AR AL
(P>0.05), XFE/NIHERZIE 5 bk SN UAERAR PU-
V. CMBC & 8e) s F—is8 8 M gz s i 4l, ii—%

i
g
B
Il
>
=
™
i

00
~




il
=
=
)
>
=
=
Wk

Q0
o0

FRAKEZEFHRBREEH R %;%Mﬁfﬁ%#ﬁ%ﬁﬁ@%

B G AR s —gussh il .
gty Bik, ANRISEHINIEE UL SRR R AR 2
AR, b —4zgh A pu. v ZU]E Rz g A
Mgz s ALr, JF HgE s ine ) (iepo,) th
o AU R 0 A% A5 BE ) 7 T, AENE B B AL U
V. CMBC & i f, —giash ARtz . 1Xn]
Ae e T Rz 3 5118 27K TR 12 2y G (1938 3 BE ) 882
i, EANBETE A IE NVIAB Sl 2R A B R il e AR, ik
RIS, 25N RKEREET, m3KiBE KT
i, IR EE YWY N3G I, S0 i 3Gk Sk DU OE 34
RO ZE ;s —RIBE) RIBEKPR G, SAARHLEE P
BINGIT ARIZ S G BEARIE Y, EERR G 443 2
THRONEGE, B DAIL e i Il SRR BIR Dl A s At
G2 2 53 TR M S AIE AR I R i 15 I bk 7=
AT IENPEMAR G IS A R AT R AT (K AR i
XTI A S (R R R 230 0 45 45, AR 18 80 03 il — Sk IDL 22 RS
AR IR AR S HR AR A AR, (H 2 TUAO A 1 i % B8 34,
W s L 7518 8 A IO BINE 28, H 2 ONE I % % e )15
Ko FTLh, BEEIZEZ) REHIIFem, B SRV (1 fif
FHESIRAWIGE N . 1K1 B 28 & N BI04 FARL.
3.3 AW EIRIZAE RS 3 B SJIUUBSR R OCHE b (e a8,
LI A8 s Zrrp L L 102 3 A G 1 2 AT
W&k, BILLFEMESRS), LY BTSSR G S sl b
AN ZR Y], A BT R RN SR E RENILEE, K
JEETIESNFE R, HERETUSSMEARMIIRMN, FHEH
(19 42 Joe K PR 88 Hb 4 538 2l 0 1) & T8 3 )l 4t
TERTFCHRRI, PU~ v AE R R B (14 Ji B 22
bz —, WA LSTYIGRERPIM, 2GS, Uik
HLRIIGERIIE N, B3 R et kLI pU B, v
A, GRS 10 £ 1Esh i, I ocMBe 2
Fr T EINSGER N 1~5 B8R (p<0.05).
MR 77, UZGER A 6~9 £, CMBC~ PU
TR AE A B Sy, T 1 ~5 SEALINAEE % BE AR 35 22
RIS AR, ANRIK g 3 H g 8 ik Sk
AR pUS v SVGREIRA G, BRI b M 2R R
¥, 2R 104 0L EE I cMBC 2
T L~5 44l MAERERRE T, 6~9 SEAIAIX LT, M
L~5 FAARXS g 22 o ARUMBR I IL A AR A A, &
TN GRAER TE 1 AR G

4 g

4 AANIFK iz ah i HAL TS 55 718 8l b e Ik — DU
FHRARBR AR AN, R B FRE . ILAE ) 5%
M1 PU~ V tepO, BIKBEAR, pU i GEJKIXT i, H
WAz 2l 5 SRS A 26 BE 0 o 1 B REIZ 51 B o

4.2 ARIBNAERIK Bz st LT 55 7@ sl b e ik —k
JUBAB IR AR FR I A A LRy AN, RBLh pUS v — &
2 b, @K POz il ks, i pUS CMBC & RET)
K RIB B B b, RIES B %

4.3 AR ZRAERRK_Fzghm HiRTS 5 7188 b i il

Sport Science Research

SRR IR AR R AR AR A AN ], R IA UL v B
LI ZRE R, 2R e

S % Uik -

L ddw. PR, ARRISE O ELT ] . e s v i e A ik,
2003, 3 (16): 1031.

21 Nase GP. (1997). Modulation of sympathetic constriction by
the arteriolar endothelium does not involve the cyclooxygenase
pathway [J1. Int J microcirc. (17): 41.

Bl Mader SS. (1991). Human and physiology [M].Wm.C.Brown
publishers, 216-219.

4 ST, KRR Bl IO RAE K R T eV SR S . oh
AR, 2002, 6 (23): 3498-3499.

Bl XUBrEL, B, BRARAE, A ARNZ RN BUBIGIR &
T A BE T 2w [T R RS2 B2 ek, 2008, 23 (9):
786-788.

6] fBARAT, AT, ARG, QRIS /N RAE T2 E
eSOV EAMEELT]. thEizshb e, 2002, 21 (6):
613-616.

7 B, A, PR KIAE @SB e AT
ACTsEm ). i e B8, 2007, 22 (2): 151-152.

8 FRIUS. B AR R [T ] . Bl E A ek,
1992, 16 (3): 36-44.

91 Swain RA,Harris AB,Wiener EC.et al. (2003). Prolonged exer-
cise induces angiogenesis and increases cerebral blood volume
inprimary motor cortex of the rat [J1.Neurosci, 117(4):1037-
1046.

mon sk, R, BRI, A& KIIZEN MR RGN
S LT] . B B, 1997, 20 (5): 202

MWl RARN, ARWREY, SEmRLT, A ESEE N oKk R
FEFR M [T]. AR TR, 2000, 21 (2): 95-96.

2 JEak, W ANFEER . TUH Bz 3 5L A n I R 2
WL LT]. sBURE 7 B 2#di, 2001, 35 (6): 54-56.

M FMT. PR A AN OR AR 4R br 52 m [T, Jbat
RE KM, 2007, 30 (9): 1231-1233.

mal AL, FORHE, FAR, AR HEERIZEN LKA A AR IR Y
ey L], iAedb Uy o bl 2008, 21 (1): 31-33.

08 R4, CRTEV, BRAEEN. 0T EMEIE B DTS E ) I PR A IR
LS [T]. W R g 2 bk, 2005, 22 (4): 70-73.

me skEAL, fURE. 2 000m FEEBIATARAMRRELIT]. K
DURH ¥R, 2000, 134 (34): 108-110.

M7 RAT, B, RS DY B I 2 R4 1] v oy
R LT] . WAL E RS, 2008, 27 (1): 121-123.

08 2% SEMEZ A AT F R S N i e AR LT ). Wb R & R
i, 2001, 20 (3): 35-36.

mo A RNAL. FEEIE BRI T LA [T, G SCHR A e 24,
2005, 25 (10): 110-113.

RO EERAE, KR ERINET A LR AR AL R R AR LT .
RE B SCERE R, 2008, 16 (12): 39-41.

RS, FER. LRSI LI AT (], RERH



7E#4m 20135 F 3 EFE 21

SCHRER, 2011, 19 (2): 41-42.

2] A, BAR B WM. WUBRIZ ) 03 -L I o 325U 25 0 5
BWiIT[J]. i85, 2011, 23: 22-23.

B] LA, LEE. IR KRN LI G025 Kk
[J]. BACHY %, 2010, 8: 61-62.

4] AR, A4, DI, WLAILERGE 230 B AL
BWLI1.  SDURE #BEsFl, 2008, 42 (6): 44-47.

5] Wwese, W47, WEF, 2% RVECAEUIR N R ERE Bl I
PRI SE I [T ). VO R E 4B ae ik, 2007, 24 (4): 80—
84.

Sport Science Research

$

Re e %, W14,

[P, 2. BRI X R BRIZ 3 0
S TIPS BT PN E L R
2007, 22 (1): 135-138.

(E#F 65 )

K, EL IR DA 4 51 G R SRR A, H
U SCHMENE . A BRI — (R0 S R R

FEL P R AT R 0 S i SIS e 1 R R e
BIWE, T, IRARHIHE. U1 1T 25000 £ 8 L 8T —
SERRIAN, R G A R P [
Gt LS b S L P4
W, SHUMES A . ARINIDRETE LTI B BRI LR,
PR B, RS S W B 2 0 A T R L
a2 FHETERKMREEZANFR —h G EAK
IRV, WISRTITEG A B4R BT, At A P A AR
V. LA R IREC BN K I S SO S
SRRSO RS AT « o I st L st
s, NIIRIEAHHALTE, #e RIS 5 A A VR 4
ST YR 0 A RO S P U 1 A AR
(4, ST SR L, SEOLE A 2 AR IR, bl
004130 4018 ST 5 i

4.3 TSR R SRIE A BB AT R AR AR N AR
BRI, KBRS 8BS “AANS LY a1k
VRIAELE, I AR TE Wl B (9 5 A )15 AR A IR N 4 A At
RIGCAREA i — 2R e AR TE e ey Py ey (B — D
S S e E R, A M AE .

21 Wood SC. Doy le MP, Appenzeller O. (1991). Effects of endur-
ance training and long distance running on blood viscosity [J] .
Med SciSprot Exerc, 23( 11) : 1265-1269

P8 Bk, W A RIEEKE S R AR SR [T ],
iz gk 24 i, 2001, 20 (2): 209-210.

(Frix% 4. 178

S 3k

W BRORPR. EHARPY St A A v AR A e [T ] v T el A,
2000. 16 (3): 81-83.

21 XU, 431%. I S b a6 BRI A e e 7 [T op [ el Ak
2001(6) == 7-81.

B HVUEN: L. A SO T O TR R £ (0 3 o 2% 1
MIJ). PEEAK, 2004 (5): 7-9.

4 RIEAE. SRR R ZIRIVEE . KA [T]. 2007.

(3): 74-76.
Bl ETCR, SRR, BET180 " ERi f R T £ R RHR R
[J]. "hEEAMK, 2010 (12): 85-87.

o] FREE, 5 R MAIERE R OEETT [T 40k
HHHE B AR, 2011, 30 (10): 23-25.

7] WEIRFBARIR, A5 TEE KRGS, B, suR? [T,

A4k, 2011 (3): 55-58.

B KM, A A M E B PRI [T] . DUdbARaE R
#,2012.27 (3) 238-242.

O iR, S SR RS R ], AR, 2007, 23

(2): 85-89

(RS 4. TRAE)

i
%
Iiﬁ
)
-~
=
o
e

00]
©




