E3SHEAIM, 202245 H
Vol.35 No.3, May 2022

TR CH TR )
JOURNAL OF NINGBO UNIVERSITY ( NSEE )

R A O
I A TS R T

IR0 R 75 3B 5230 B S LA G S

— T A FE AT AR

~ 1 2 2 2 1 > I *
ER R OED Kk !, Famat! £EIL!
(LR TSR, BT Tk 315211 2 R E SR &ZsshEidu, b 100763;
3 EBRFELEEEIRIVAZE, JLE 100763 )

HE: ARAZRRFRNGES B ZMAFRSHRS B T2 0 FHRAARENGHrh, 128 EBR
32k 13 LB RAFET FFiE3) QA 2020 F B Tx 8 B Zh 1) 64 ik A LS5 AT
HATIAE, HAATEFH RANF T UL, 6 0R®4 )5BS ERI 4@ B R, A
IEFH R GRAGRE AT IFE. SREN, B4 4 A5 2 A4a, RBC. HGB. BU 5 CK
HEAFRRREN LS, WBC, T. C5 T/C #ILT TH; HEN%+, WBC. RBC. HGB. T,
ChHT/ICEAREHARAREY LT, M BU L CK LT TH. *Eit s E S ma £ ail
AR B IGARZ AN B TACK I, M AR B F M E F(P<0.01 & P<0.05), ©A1E—E42HE L4

H A FALHEE 2 R G RHUAL IR A 0992 35 0L RS h 4k ) 49 30 7%
L AT T, FR G, ik AISAR, BdE SRR

hE 53 ES: G863.14

AEBL 2022 FEALRIR RS “IMRIERS 2%
R Ml 2SI B ER, BEETIHEES
TEALR Aol A 12 MBI BERR T H
WAEARKHIR R . B S R TH A
i Ve Fagsh W H , KA s SURAT 8RR
OMIHRE! . DT, AR 24
SRIFHABIRE ST, WL 2 3l G0 O LA
ARGEHLEE, fedbA AR N0, XU
KRG M NS, i S R — MR H
T RATHZET, ELTING Bt amiaRR
BIPEAR, AR NT LU ol BT e R A & itk
LSRG, HR, NEETNERTEE) b5y
HUARHLEERZS Y 2SN BB . TR 15 v poA)
MM FERRRIEAT 2 3 51 SR LIRS R 2 %L
HREAET EROHLTERTIS | FERTIIZR . ISR,
—JabRxtid gh GRS IR W ST, ZEAE L
NZrp, W3S S T a2l b B AR LAE R BLE

XERFRRRD: A

MEHS: 1001-5132 (2022) 03-0115-06

REJT AR R, BF 5B E L2k i%
WA IR RE IR BRI B INZRRCR, ATRE—
AT

P, b 7 GRS E T2 sh BAE T E TR
T, AR IR 51 E 2 AT TR B i
BLEERYAZ AL, fd0 F L A L 5 VR 4 SR D oe4E
bk, NI T A R IZ ) S HTR AR IS. ) a 8
& 2 WA FA AL SEPRI I E 52857017, T IR
W2 Wiz B 57 O FERE MUK AR OL, X FiB
i BENZRRLES S A R R P A5 R
TR T B a8l B RN T i) 8 1
Nk, Hi 4 AR ERTESEINZE, J5 4 FAEH
RTINS, iR ERE g SO 2R ) A
RFER, AT A L N2 T R 5 1z sk
SONZRRCR, e gt ), AFT
S B8l WS, [RlRLERIZ ) B F
Zrd RN T NGRS IRE T | SRR TLL K

i BHEE: 2021-06-03.

T RFEAR (BT ) Wik http://journallg.nbu.edu.cn/

EWME: HEREAPLTHR “BHEA R B Lmifel (2020YFF0304605 ) .
E—EE INEE (1993-) , B, WG A, EEmEsTA, FEMIITM: 23144 1%, E-mail: 350294842@qq.com
“BIEEE BEEIL (1968 - ) , I, WHTT WA, #dZ, FEMTITI): Z3hEY J1%. E-mail: qiuginer@nbu.edu.cn



116 TR (BT 2022

®1 HHBITEFIRTRINGHRNESER

2 IMENE

P Ey=9Va

LI
e
TrEiNgx
1B 1% TR

AR
BRI, RATemIg%
HA N2
Gy
HEBhINZE
WA BT 25

WREINZ:  iFik. wattbike JIIZREE

T BAEAF SR T AN ARBIEF NGRS

B HRSERNGRIz s 5 EctE . TR

B EETFZONG, N\GZONGR . AEE

[ U {Oh S G VNI e N 2| DO 1Y

ZHERRA ., WSO, TR, 3

=23 BT T RAKE, W2z g SE6e

sifbizzh b1 BRI ), [RIARYE AN ]S 3) 51
TR, B 7B EIZ:, Bz
PANERZS . srfbss i

W5z S b b ERENRE ), $REIELE R iR

paii

~

SRALIZ B GIHEERAT SERE T LUK IRAE /1, H45iRiZ2 3
LD RE
PRANBEN A R Z AL, TR IHE R KT

feMLEZ) PP IR, S ot 58 s iR IR E 55

MUK BE 7B AR
1 WRM¥EKEFE

1.1 Bt

Pl 13 AR T S EIINTTE 5 Fi23)
FUOMBRTORN S, Hob, Zhidls 8 4, BR—% 5
#. PRESERS(20.51.7) %, P35 E(180.7+£5.2) cm,
F )R (71.0£6.0)kg, FIMRAE R (11.3£1.8) %,
SERINZRAERR (3.4+1.8)a, Frf i33h B EFER A
RIF, H# A BRI S ZHE.
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18.13) min, AEI LI INZM YIRS 5128 B
EFCYIZRET, P REIR B0 5 i O 28 2 AH ] () 22
PERE
1.2.2 MK T 3 BA I 35 A5

BERTES 2 A, B4 . 55 6 LU 8 8
WIZREEWRIRE RS, IR HIER 6:00~7:00, 23
FTARAE T BB ERICR AL, 3 4503k 35 EDTA $isE
ERHE 2 mL M, TR, SRR R
H 2 fifd(White Blood Cell, WBC) . ZL.Zfi}ifl(Red Blood
Cell, RBC)FI L& FH (Hemoglobin, HGB); i 4>
A SL I TE TR/ SRR E ML SmL ik, HT
A FRAEARI, SR BFEPRA: S2i(Testosterone,
T). K5l (Cortisol, C). IfiLJXZE (blood urea, BU)F
AV {8 (Creatine Kinase, CK).
1.2.3 MRS

WBC., RBC Fll HGB i 5% H & 7= i1 i BC-
5180CRP 4= B BN 53 Hr4X; C Fil T AR 5+
P Cobase411 4 HBHAZE & G581 BU Al
CK MR 32 D v & F2/RE AU480 4 B3N
BT, Pr A G A IR LR AR R R
BEETINR ShrifEA.
1.2.4 %itsa

T %45 % H Excel 2019 F1 SPSS 22 #4347
SEit AL, MRA RI LP B AR EE(y £s)
TR, ZHIB) A SR ST AEAS T A5
G2, DL P<0.05 hiEEER, P<
0.01 AIEH BEER.

2 HIRER

21 BREFBEXRALTANENEH R R TP

WBC. RBC #= HGB %%

& 2 WTLE N, FEEfegeh, 1% 4 85
52 JEJGtHELES, 1280 R WBC LRI,
1 RBC 5 HGB ML &3 I TR ERRET &, 16
EEIZ, gk 4 G230 i WBC . RBC
F1 HGB BRI 738, Hrp, HGB W%
Wi Ec AR, B L INZR S 8 Bl
Wit WBC.RBC Fl HGB Y28 tb & B, BTN
WBC .RBC il HGB B)AS Akl 80 2 i T de 145
(P<0.01), HHr, WBC B2 b a3 AN
22 BREFRERBAETRNAXESH R kP T,

C #= T/C ¥4 % v

& 3 WTLE M, EEfegeh, 1% 4 BE
BRI T, C Ml T/C & EMET 2 B
ML T AERRERFEK, H C S s,
EIEF NG, N 4 J&)GEsh g T. ¢ fi
T/C W& BT 2 )G, #HE T AREFREER
Wahn, o, ¢ &SR, THEA
LUONZEZ 80 R T, C Fil T/C B4 & I,
HEIGSE T M T/C AR R IR B2 %E
F(P<0.01), FHEMBYZS bEH I AAHIE.
23 BREFBERBR TR LB H 2P BU

Fo CK #5% %

& 4 WTLLE N, fFEERINZr, 230 g

%2 EZhmmE®H WBC. RBC 5 HGB HZ{L 4R

GELES

BRIk

Ny 5y oo

I 2 S 4 S Asiy, 2 )G 4 RJE Ak Pl
WBC/(x10°L")  5.19+0.89 4.78+0.83 —0.41£0.23  4.53+0.50 5.05+0.73 0.52+0.13 0.002
RBC/(x10'*L")  5.09+0.41 5.11+0.13 0.02:£0.04 5.04+0.49 5.21+0.40 0.17+0.05 0.031
HGB/(gL'") 158384592  159.6248.89  1.23+1.67  154.31£7.95 160.31+6.73  6.00+1.33 0.035

T PGS ST IIGE A TR LR A, R 2R

®k3 EBIRMEFT. CET/CHTLER
S HEeYIZ: : HEINNZ : P
2 Ji)a 4 Ji)G A1k 2 Ji)a 4 Ji)G 21k

T/(ng'mL™) 5.49+1.45 5.19+1.55 —0.300.21 5.96+1.44 7.18+2.34 1.22+0.35 0.001
C/(nmol-L")  574.17£79.23 559.08+67.61 —15.09+24.19 536.52+84.09 599.75+80.96 63.23+27.67  0.044
T/C(x10®) 3.43+1.13 3.26+0.99  —-0.17+0.19  3.95+1.14 4.22+1.43 4.23+0.39 0.001
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x4 EBPRMEHBUS CK WERLER

eI

BRIk

e : ; P
2 JiJG 4 JelJG ik 2 JiJG 4 JelJG Ak

BU/(mmol-L")  7.45+0.83 8.39+1.19 0.93+0.23 7.89+1.62 7.33£1.19 —0.56+0.46 0.008

CK/UL")  330.77£158.31 534.31+272.11 203.53+62.48 502.85+269.62 314.77+138.80 —188.07+68.52  0.001

v BU fll CK HE21EI4: 4 )G, t 2 e
BT AFREERFE, Hd CK FEfS i i
FERZIZR, BU A CK B & eI 4 JER, Lt
2 G T A ERR R, K, CK & &
TSR AHE. BANL T )EE8) Gl
Wik BU Al CK #9284k &30, #5515 BU Fil CK
B A AR R EAR TIE R YR (P<0.01), HENN
AR AW AR

3 g

3.1 RREE R TR E T 23 i ik WBC,

RBC #= HGB # T AL 5#

FHRAF IR, I A e bR o] Lz 3h bt
KIS EPLRER A g B . APEERR WBC
B AR VE A R NEIZ BB AR/ | 2R B R ERWLAIKE
RERMRE, AFEIZOERE T3 WBC HZE Al
432 PN EEESL T RBC Haiiii%, HGB ik
PR, eHHAZE Bl SN I AR TR TR R
ARBLEGT, REMALAR) RS RN, e TE
e BRI ic, BEhl DI

C ATERe A NG AR, LUz 3 i ko
PUE H HELAYEE 1, JFXF RBC HIThREAH E R,
T TNEIZ 3N L T A T IR, RBC L
BB, X T R X R )
WiH, e RAAEENRKEA R, HGB K
FE AR ERARBREEEMNNERZ " H
HGB iREFHAEM LT, 15230 5 SRR
T A PO B R R e 5, FRIE B 1IR3
JEH A 130~175 gL

EAMFH, e 28 R TR IZ: 4
JEEE 2 JE)GHEk, WBC 3840 R, RBC Hl
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BN AR T SRS SRR B R e T i A

LR MR, i RAE T/ A RTERH b, AHMN
B LN ZRER W] LURISGZ 3 51 SR REAR S A0 e
Ag . Sk T AEA PR A ) P PR e R i T 2 3
BB ESE, 15T IZREENS I £ a] s,
3.2 RREERY LTI R T E 5 { ik T, CF=
T/C & BALHH7
ST ANEEEN N EZ —, 512
B R NLA BRIV R A —E R R, BEE
R R 2 B2 By L AE 2 2% B Bk R S K
S — R, T B9 R, 230 B
iR, ARZ K ARTEEING )G, HKE Hbkbe,
MIRBENRE AR, YT TR EEARA 28] 5,
TRME AR Z R B B2k, i HLV B K )5
PBU FEARBT T, MEE S 25 AR,
4 G T S&REART 2 MG, (HEERTIZH, 4
JJE TSP T B EF, 7R S IIZH
128 BT A2 1 e B TIE RS N2, AH R )
T, B HE U050 EH I S T e 14k
FERRE(C) & N EAR B B fR G, J8 Tk
B s B — . EReas e AR A R A, i
WUBE IS 53, a5k, HEUNE R SR LR
G, HERALARRY) 505 Th BEFIBTI e R L hE
HU eI, MRS E B sh B2 R Ta)
WG, BTG MHZE 0 C SEZ NS, mig
BINGHMZ) IR C SEEZRHELD. o
LIE R, KIEFES FIZRens & i i dki2 s
BRI A RS, AR TR AR i &
H¥E N, 23 RRE DR SRR RE 3SR,
T ZE PR R B, KRS N2,
1230 SR 5 R R & B A & A b
i, (HEH 512 3h 5z 3R 1093 T DL RALRRT I
AN, T/C MBS ET . A,
FEFE T2 T/C ELETAE B R4S
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PUTFF%, iBHIZE3h 512 ZhRE 145 2 T AN A 3G 5
Mg S NGEHI T I, HHES NS RG
SRS RTIEN, —BEANREE R, BT Y
K, Zd—BiEiigz G, W TR
MEYKF. WASALR I RERT LI, AH R )12
T, I ENZHTZ 80 bR S FiEde )14k

3.3 RREE R 4TI R T E 5 ) ik P BUF

CK # TALH5HF

IR Z(BU)WE A3z 3 far 9 AE AL NS P TR,
WETEOUT, K], SRS AR AE
FER, o I PR 2008 el BU don]
VI8 3l BH IR K, a8 JE 2 3l 51 iR
FERRT 6mmol- L B, (5BHIZSN BMLIACIRA AL
2%, YIRE S I BT e, FHEEh BT
FE7 RIVAEE, FF Nt oo s, ik 4 aTLd
EH, WINGENS: 4 JBER BU SBEST 2
JJG, (ARSI 4 FBERESh BRI BU &
BB R, ISR 4 JE)G, 230 ik
BT IS, MIEE NG 4 )G, B850 ek
SRR B AR T IEF 4R,

WL S (CKOARLAS Fb RE S B LAH e Xt 11 5k it
V330 R 238 3 G R /RS Sl B A s A2 0
EREMEINGG, MiEEEEET ST, WG
N HE IS . GG LIS RS TS 06 S
PRAZ RS BT 2 B2 Bl B RN 2 0 R /DL R
EROOE RN, M5 CK iEHER S, AR ielis
B B S IEHLRE FRERY. TEARBRST b, e 5ia
B UL CK )& BB 2 RIBEFHEE T IERW A
JERE(40~200 U-L™), {HENF B3 SUEHASKS, I8
R IER . FEAEINZRE) T, AREZ 0%
B3 B CK &85 BU & 2R E
—3, WEHHIZ Bl SUTEGE i R I 25 B0 B N 2
D% MR, MR A FEhRE A E A 2
B BONZRI) T B £ S E, (HRREE K
WINZREMER, FEBEITIE S LR %2 8l Sl
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Sk Gy AT 5 S R 2 B S 5,
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RPN L I N 25057 X 1 23 B B
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1B AR | SR IA LR i AT e
()M IB Bl G LE M A8 bR i AL b A 35T LU H,
KIHNZerp, 18 F LU0 S =28l i 5
HLRE I B TIRFe IR, (H2, fE—EfE b
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The effect of different special training on the physical performance
of elite male athletes in cross-country skiing: Based on blood
biochemical index monitoring

SUN Zhihong', ZHANG Bei**, ZHANG Yan', FEI Yagi', QIU Qin’er"”
( 1.School of Sports Science, Ningbo University, Ningbo 315211, China;
2.China Winter Sports Administration, General Administration of Sport of China, Beijing 100763, China;
3.0lympic Games Preparation Office of China Olympic Committee, Beijing 100763, China )

Abstract: The current study was carried out to explore the effect of different special training on the physical
fitness status of Chinese elite male cross-country skiers. The blood biochemical parameters of 13 male national
cross-country skiers were monitored with the field tracking method during 8 weeks of training, when they
switched from land to snow training in 2020. The training load characteristics of the athletes were analyzed
during rollerblade-specific training (4 weeks) and ski-specific training (4 weeks), in order to evaluate the
athletes’ physical performance. Compared with 2 weeks of roller-skiing training, 4 weeks of roller-skiing
training produced a significant increase in RBC, HGB, BU and CK, a significant decrease in WBC, T, C and T/C.
Compared with roller-skiing, the skiing training produced a significant increase in WBC, RBC, HGB, T, C and
T/C and a significant decrease in BU and CK. The results reveal that roller-skiing and skiing are two types of
special training that are both capable of improving the physical fitness and athletic ability of the athletes.

Key words: cross-country skiing; special training; blood biochemical indicators; monitoring; physical
performance
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