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R G BEE W I RGBS, B0 XHE 31 R 4 T8 e 2R 6 ) WPT Rt SUE STl ¥ 1%
1 HIRIFEH*

1.1 SRR
BEAILEEHRZHEHPOHRER FHREHR 174, TR E P K 400 m,800 m Fl 1 500 m,
HEMEREs R 1 4. @%E3 R 24, —FKFiE3h 5 14 4. VLo b3 BAC H,n=8) R4

F1 ABMNEHSEREEFRE

gl IS TR/ % R/ kg HH/cm BMI/ (kg/m?)
M4 n=38 19.67+1. 50 66. 78+5. 74 182. 78+5. 56 19.99+1. 54
HELU(E)  a=9 19. 38-£2. 45 69.256. 58 182. 38+6. 41 20.794+1.09

M A (] 8 4% 2013 SF 2 W= N H AR SAR TR VL 75 M A v B9 & MR BL, IR I E] O 2013 4F 1 A 28 HE
2013 4 2 A 25 B, #7&k 4 A, B T FERT L BYI SR B, 722 #7021 45 B 19 (] i 2 7 9L 1 DI 08 JE B R 3K
B LU 2E B0 IR B K. X A PR DI SR A A B HE R LK 2.

#®2 RRYEIED R NG R IEANR

B8] WHRK  JI%E/km TSR/ % 400 m MBS ] /s BUIgkaE/h
E1H 10 90 80~90 53~55 15~19
£ 2R 9 80 85~90 51~53 13~17
3R 9 80 90~95 49~51 12~16
| 8 70 90~100 47~49 10~12

1.2 BRFA®
1.2.1 AE"RSRATE

WPI g 2 E & 4k 87 77 20 7] 8 44t (Davisco Food Int’L, Inc. #t8.LF1J201), 2ERREMENNRENE
FRW AR ORI A% (45 :2010001664E) , KB ZE M4 B A MAE S WPINEERSEMULFE
BEREFISAMAES. WPIHFHEERSEYR THREERRALMER TAHSHENEAERELSE
(W, http.//www. daviscofoods. com/specialty/quality. htmD) , K L EHEM ILHI A 45 g/100 g, & X5
HERWHHN20.9g/10 g, EHRTELZERXBEMABRZ LMW ERE P .OBMT Y 98. 1% (LLFEID , 20
AERFHEEZE BB A0 92. 9% (LB,

#3 WPIHHWEERIE(M 22 =7 mit)

ks SR/g ik TR/e P S&/g
EE B " * (leucine, Leu) 2.4 BEER* ¥ (isoleucine, Ile) 1.1 A M * (valine, Val) 1.1
F P E B » (phenylalanine, Phe) 0,7 414 M * (histidine, His) 0.4 H &M% * (methionine, Met) 0.5
F & B * (threonine, Thr) 0.9 & & MR * (tryptophane, Try) 0.6 #&BL* (lysine, Lys) 2.2
W & (alanine, Ala) 0.9 ¥4 2 B8 (arginine, Arg) 0.5 K] 4& & M (asparaginic, Asp) 2.2
2L & BR (cysteine, Cys) 0.6 H & % (glycine, Gly) 0.3 A & B (Glutamic, Glu) 3.3
% 81 B8 (tyrosine, Tyr) 0.7 44 2 MR (serine, Ser) 0.6 8 €M (proline, Pro) 0.9

W x TR TE E PR (essential amino acid, EAA) , £ 75 48 8 £ 8 (branched chain amino acid, BCAA).

B4 REE %ISR, Bk E 4176 B BB R R L4 7% WPLEX 1 K% 22 g,C ARSI K.
154056 309 18] A 4 249 R AR PR 3 At iz 3 SR AR '
1.2.2 HEAREMERIRX

&3 BT AR JE R — R, 2 Bk B K {2 BE R WS 4 mL 1K, 3 500 r + min ' B0 10 min,
SE I TE T —20 CREFFRM.

A3 Bt H K ALY BE (GSH-Px) A BEH Ik — S ¥ B (GST) A — B (MDA W R F Jb 3 3 47 @ F
A8 A BRIEA R H TU-1810 BITT WL 40 06 0 BE 31 3047, B AL Y B fL B (SOD) , T 41l g W.#% CD4 1 CD8
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BHKY, RERE A (gA),1gG M [gM, A E-4(L-4),1L-6 MTFHE y(INF- AR AREFLL A
RT-2100C £ 216k B ShBEARAL #E4T.

H ot GSH-Px,GST,SOD 1 MDA X7 & W B i a0 R A MR FR A Al R BT & #8451 Elisa 10
RA AWK EEE R&D A FEEH#HA.

P& 48 b O AR 38 i T b & 4 B B B R B S B 0 SE R
1.2.3. gt

R spss13. 0 BB ATHIRAL T BIR GRS R AT HREREERR. RATY T % HLEANR
KA 5 B RS 22 7 DUIR AT 89 U IR 45 RAE o A8 B SR AR B 05 22 20 A7 O LU B 4 18] 2 4 TE O IR A 7 ik 4 R
B P<0.05 HEBEBEMZR,P<0.01 HEFBEHER.

2 #R

2.1 RBHNSEDREEIEEXEROEL
SR A0, 3T B4 A IL-4 #1 IFN-y S &1 )5 8 & F K (P<<0. 01, P<C0.05), AP R HER
BTHEFRBET T B EAL. LRR A TR E R, KBS CD4,1L-4 1 IFN-y KV E A 8
EEHT CH(P<<0.05,P<C0.05,P<0.05), HA BT HAR Y LR E LR BIE % 4.
R4 REWEEWREBRIEEFENEL

foti ___ XRHI(=8) WA (=9)

B A REE B HEE
CD4/(ug s L™1) 40. 86+ 15. 69 34.4947.67 34.78%7.57 42.07+12.73%
CD8/(IU » mL~!) 87.55+6. 17 94.994-29. 12 106. 08 16. 62 102. 9747. 82
TgA/(ug + mL~1) 14.3144. 46 12.1748.54 15.7745. 98 16. 62+6. 59
IgM/(ug + mL™1) 11.7841.77 11.3242. 04 12. 3942, 29 13.314+2.39
IgE/(pg * mL~1) 97.59+11. 02 87.23%21.65 106.01-18.51 98.46+9. 23
IL-4/(ng + L™1) 595. 544-121. 40 494.704+124.97* % 629.484103.17 586.024:123. 30 %
IFN-y/(ng « L™1) 492. 624125, 45 411, 57498, 07+ 492. 86183.53 490. 56 +83. 47 %
IL-4/1FN-y 1.23%+0.15 1.2040.11 1. 2840.08 1.190. 09
IL-6/(ng « L™1) 15.3243. 64 14.5246. 56 17. 46+4. 83 20. 5411, 22

B+ BRABRESRBRN AT R ELER , P<0.05, *» » ERRBE SRR AT EEELR, P<
0.01; # BARLRBAENNTE  MBESKBHARAFBEER, P<0.05.

2.2 KB SEIRNENLREEXIBHRIEL

C 41y SOD Fit GST /K V-ZE iR 56 J5 i B 50 8. 3% F & (P<C0. 01, P<<0.01) ,MDA /K- B EH &/ (P<
0.05) ,GHS-Px K ¥ B E k. E 4 H{Y SOD K FERRF B EF (P<0.05), 34 3 FiiFH L 8%
k. ARG K AR R DA B iR B8 5 1 SOD,GST Fl GHS-Px K E ¥ B EH T C 41 (P<0.05,P<
0.01,P<<0.01), MDA /K E 4 & ZE ik F C H (P<<0.05), W& 5.

£5 ARWEENRACUREAXBHROTHL

o  HEMG6=8) ‘ L (n=9)
R By R Sy
SOD/(U » mL.71) 81. 35+5. 49 75.63+5, 75** 80.19+4.72 85.85+5.13 *#
GST/(U > mL™1) 27.89+15. 10 16.84+6.20** 21.14£11. 34 23.63£8.01%%
GHS-Px/(U s mL™1) 186. 64137, 14 165. 64159. 74 208. 97+41.77 212. 024185, 37##
MDA/ (nmol » mL—1) 3.27+1.07 5.334+2.01* 3.3541.19 3.74+1.82%

Hx RARBESRBALEARELER P<0.05, » » RRARKRFESHERAM L AGERBELER, P<0.01, 8
FRURKEEADERE, HHASHARBRAEABELR . P<0.05, # $ ERMBUHSREBHAAFERBEEER, P<0.01.

3 S5t

3.1 WPIMEZSHRER RSV KRR EILEH
AWREBENHEUENT BB RN R P EAWMER IR RAMEDINES S
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15 3 5L B R L BE R , X33 30 B B R P BE R S B K = A R R . Y G T R LR S HLRE I E
RRR. %A YIGE TP SBEILRE , R 53T I Zh 2 B AR S HLRE . 8L 2 X1 5 6 167 B0 B , ILAK S 8
PLRE S &Ik , (57508 3532 3 5 3 1 FiF Y1 45 vh S 2 5 AR B AR IE R 72 A — B B g i 0o~ 1.

WP HEsh A ZFEANREERT B AEMENR AR, B A - ThRE R R e o, fE R st 4
LR AR gA M7= 4DD . EERAEMEN L LG LR KE G R WPL G 8§ I8 #5847 5% 1L-6
B IRFEE F o (TNF-o) 5XF AL ERHT B FEZR /A WPL X HLEA K 25 40 84738 53 K 30 IR A Sk 47
U HIV BE RS 2 FIRM WPU5 g/ id B, M AR EI1R 9 L B E A, BT, {UE—M|
PR T WPC 54 MAELN(CPOMNMKER FATEE R BB ENER. 5 WPC Mtk.CPC
REE MK T 40M8 CD3+CD8+ WAERY TRl ARBFFT 45 R BR, X AR IL-4 #1 IFN-y S BRERR G
BOA B AT . F PR K (P<<0. 01, P<C0. 05), & /" Xf B4 3% 4 FFERT ISR /E A Thl/Th2 % 45 B R IT 8,
HLA BT B B 0 e D RE I . 55 LUAE 038 20 1 8 A7 7E R — BU) JR I BT BB 5 A B 5T o SR AT UI R B B B
LA TR UK K EERNHER, K/EM CD4, 14 f1 IFN-y K F EHAHBEERB T CA
(P<<0.05,P<C0. 05, P<0. 05), ¥& /8 %M 75 WPI BB B 32 #3008 ALK 49 20 B AR W S B8 K 2, B AR T S g4
BRI KA. .

WPI & E 3 B RBEVLRETT fE R H & A £ E /9 BCCA, Il Val il Leu %, ¥ 0 AR & B AR B
R BAEBREIARERANEERN A THEBAERZE ERFEB KRN T 4T CD4
+/CD8+ HH B E R T IEH AKF, MAFE L-FE B M WP 30 LI 83 CD4+/CD8+ 5 IE ¥ H T B %%
FUH, R Cribb 5 R HAE 10 APLAVISGH AT WPIL. 5 g/kg & /D XHRI AT G #1752 2B
KT BEZEY BZHRPIEBENZRAENBEZSHA,, HPHIIGT UL AHEF RN E. 5iF%
WMKE FRKMBTEESA LR 2EEIHRIEEORBARS,HILEARB K EHEMK. BIZTLE
WG MK A EBRKE B E T Bl @2 HhBAT A RRENGHRANNEREARS THE
M A EABR K TR A B FAEBRRNEERFNRNEROER AVHEBESE RO B RET S
MAEBRSBRPHABHEEAX . ZIXEARRSHEEEREM 67. 1 kg E%%’M@J?Z 1 kg.

3.2 WPIMEHARENURGENWERMEENH

B RAERZNESIGEE, 5 B i BRI, R /S E b T a KRR, SR =g mt. &
MK WP BB BRIk VIS K AL 3 AS A B 2R E FOR R 8/ S AL R A B k= 4k B & 2
b, %8 WP BEaSBH 1L S AL S B e WPLRERES AT A ER R B R BN TSI RiE s HESY
ROBF 9% i R LRI, ABF 78, XF B 41 SOD 1 GST /K 78 iR 56 /5 B0t 56 3T 8 2 T B8 (P<<0. 01, P<<0.01),
MDA /K- 8 FF & (P<<0.05) , R FMII4 I B ER B RS L HWEMLNE, B/ METEHE LA AR
28 L SOD /KA RRK 5 B EF/ (P<0.05), HikK /5 SOD,GST M GHS-Px KEFEAHEERTCH
(P<<0. 05, P<C0.01,P<C0. 01), MDA /K E 4 Ji] @ F{KF C £ (P<C0.05). RH WPI F B) TR & vlikm
PLEALRE ST, JU R GSH #H 3B 097 v , T FEAR B 2052 3h Y1 8R4 ok i S840 B 3K, W /0 B el S AR 4.

WPI RIEFIEAEA N FZENH R ELHAMAN Cys SAEH LT g
HEMRFEL. WPIH BT E & H Cys 2 GSH MIRi &4 M GSH & AR EEEAR, HMERE(-SH % GSH
SFFREABREEEA . GSH RN EA AR CRNWGBEEENHNESREBRPRAEZ —, TETH
BEHES SHRANEENELE R, WL SENMN E b EE AR E 5 B4 B, AT
HEHHEAERBET BB EX B A DNA B#45; 0ol IR AR HENERHIEE, o1 ATP
i, B Ik AR EAL T RO E A R, b, GSH B A 76 AL B M MBS 0 /E FA T 4T B 35 %
MABA FYR. TG K WPI(500 mg/mL) BE45 .3 34 il A& 515 B2 48 i #k RWPE-1 ff* GSH #yK
o IEA R 6400, F B E WA B FEMAFBMAMIL . A FE WPL S5 G BB I R i 4F B B B 42k
HH W EPEARE S (TAC) ,GSH M4iA £ CIHBERIAR A B E Tk, HiXB A7 IA%/5 8 TAC,GSH
BEBTHA, ZERER, RENE WP 5HHEIIGE X FTUBBE AN AL RS S AEK
O RGERE E R EA R BRI R A 7 WPL R — N ESH LB R G 0. 3542 2 FRA
WP(45 g/ HIV BEM GSH K VB ET &, AR RA 6 A GSH K F-158 F 5 F WA Tk F4,
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B G BRI T RRRE , T R (PMA) S B A B B T B B F R,
4 &

WPl e B IR W E S R EMNEH R B R AR S, TEE SR EE, LHEFKHE K
XS R B B BRI A WPT R S E S S B T MM WA A0 Thl/Th2 %52 V45 41 i
BT 2 3h B S BEHILRE.
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Effect of WPI on Immune Function and Antioxidant Capacity During Specific
Training Period before Competition in Elite Track and Field Athletes

LI Wenhua', YANG Xiangang®

(1. Sports Training School, Shenyang Sport University,Shenyang 110102, China;
2. Hebei Research Institute of Sports Science, Shijiazhuang 050001, China)

Abstract: Objective; To investigate the effect of WPI (whey protein isolate) on athletes’ immune function and antioxi-
dant capacity during specific training period before competition. Method: During specific training period, seventeen elite male
middle distance runners were randomly divided into experimental group (E, n=9) and the control group (C, n=28). Except
normal diet, athletes only in E group took WPI for 4 weeks with 22 g every time and once every day. Indicators of immune
function and antioxidant capacity in blood were determined. Result; (1) In post-test, the levels of CD4, 1L.-4 and IFN-y in E
group were all higher than those in C group (P<C0. 05, P<{0.05, P<C0.05). No significantly difference between two groups in
other indicators was found. (2)In post-test, the levels of SOD, GST and GSH-Px in E group were higher than those in C group
(P<<0. 05, P<0.01, P<C0.01), while MDA was lower (P<C0.05). Conclusion: (1) During specific training period before
competition, WPI could obviously increase antioxidant capacity of athletes, mainly by enhancing the activity of antioxidase, es-
pecially for glutathione-related enzymes, reduced the production of free radicals metabolites. (2)Also, WPI might help to acti-
vate immune function, by activation of helper T lymphocytes and regulation of cytokines involved in Thl/Th2 immune balance

simultaneously.

Keywords: WPI; immune function; antioxidant capacity

(L#EE 128 ;)
Sex Determination from the Metacarpals in Macaac mulatta using Logistic Regression

HU Fengxia* , HU Haiyang® , TIAN Huaxiang® ,ZHAOQ Zhe?, SU Ruiping® ,ZHAQO Xiaojin®

(a. College of Fisheries; b. College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract_; Logistic regression was used in order to predict sex based on values of predictor variables of the metacarpal.
ROC analysis was used to assess sexing performance at several different measurement values, different sides of the body
throughout the distribution and which metacarpals would produce the greatest accuracy. The sample selected for this study con-
sists of 44 skeletons of adult Macaac mulatta (14 males, 30 females) from Taihang Mountains, Data was analyzed using SPSS
20. 0 version. Seven variables were taken on each metacarpals. Stepwise logistic regression model were performed using all sev-
en variables to choose the best variable, Results: In the models the best variable for the metacarpals is LG followed by HH,
HW, BH and BW Logistic regression models were formed to estimate sex, ranging from 71.4%-100. 0% for the pooled indi-
viduals being correctly classified. There were very small bilateral differences by using ROC analysis, and the AUC values were
similar between two sides, with 0. 969 and 0. 978 for left and right metacarpals, respectively. For five metacarpals of both
hands in this study, the percentage of correct classification was higher for MC2, MC4 and MC5 (90. 0%-94. 9%) and lower
MC1 and MC3 (85.8%-87.5%), respectively. In general, results from this study suggest that the measurements of metacar-
pals appear to be good discriminators of sex. These findings suggest that the pattern of sexual dimorphism for metacarpals may
be different from that in human.

Keywords: Macaca mulatta ; metacarpal; sex dimorphism; logistic regression; ROC analysis



