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BEEZEF(P<0.05) WA 5 ID Z B J0 0 &2 R ARG e Jrm, XKW 1 5 1D, DD /25 7 k1 B 3%
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Tab. 1 Basic information of subjects

T AL 5 2 B 675 4 At J138 3 B 4L (EA) 3 f e K 2 A 4 (NO)
WXt 5 SR H S 8 5 (i 8 4, —RIBEN L 12 ) TR GG 2T (TG
NE 20 20
/% 20.1+2.9 20.0+3.1
VR4 IR /a 6~12 TG 7 Ge il R AE R

1.2.2 PCR ¥ 14

KEU B R FEE EAY TRA R A&, RiF5IY 5-CTGGAGACCACTCCCATCCTTTCT-3', T iif
519 5'-GATGTGGCCATCACATTCGTCAGAT-3"" .28 50 pL () PCR W & & (DNA #ifg 2 uL, EF
5194 2 pL.2 X Mix {RAT 25 pL. JoH 28 F KK 19 pnL) HEATY 38 W 25 : 94 CHAEPE 5 min; 94 C
30 5,55 ‘CIB K 30 5,72 ‘CHEAH 30 s, PR 30 ¥R 372 “CHEAH 5 min. I 1Y 7 ) 28 B IR BE e o Uk 73 25 )5 T
NI T LR S
1.2.3 A HFE R

A= Wy e, BB B I 4K A 43 (BiodynamicsM-310, USA) s M R #E 75 .0 3l I 22 .0 = 25 ¥4 & I BE ( Aloka SSD-
118,Japan) ; Wingate J& A H it IF 76 X /5 73 A FE 3 min,6 min,9 min R4 2 109042 1 2L A2 {H (Monark-
834,Sweden & YSI-23L,USA).
1.3 SitaH

iz i SPSS 21.0 G H 844 X S50 £5 B B0 98 A7 Ab B X 45 o7 35 DR AR AR L o0 A P 15 0 L 8 ] Har-
dy-Weinberg 5t f& - 72 H ok AT 50, 45 R B A AR M M ST FEA T4 35 S B X 3R Ty 28 43 Hr 24 4]
258 0 KAl ] ACE &K AFLP M 25 5 . 3@ B & K P<0.05, 4E % 8. 3% /K F 8 P<<0.01.

2 MIRER

2.1 ACE EHA I/D &M

P ACE 2K 1/D 282 DL
5516 SN AT R Bt 287 bp 19 Alu H
BIPIEAE S B4 PCR ¥ 1 tH M
A BEKBEL2B 16 5N & T LE
P HIE 1 R B 65 bp S 1A, G
JBTP 4G 84 bp KW D AY,D M T K

I SN A A DD, ID lane 1 2 3 4 5 6 7 8 9 10 11
A Eﬁp He L C Fé—] D. Lanel1PCR Marker;Lanel, 2, 3, 9N4E& 111 HLIKT ;

22 MFEEMAOEZEIREEBEBKRFLE Laned, THZ4r T-1D; Lanes, 6, 8, 109404 T-DD.

ACE EEE S HEEMERMELLLE

JE1 ACE3EPIPCR-RFLPE AR K%z v vk P
}\ ;’é El‘j ACE % 'fﬁ :.F g% @a {ZI: Fig. 1 Detected by PCR and Agarose Gel electrophoresis

17923, ACE B 16 W& A — B
287 bp ) Alu EE P74 1/D 280D A TGEH A /B2 ) b I vk 25 07 6 R, i S 80 = Ah S AL C T/
ID/DD). &35 (W3R 2) , EA 4R NC 432183 (1 55 B 8 43 45 £F & Hardy-Weinberg “F A7 B AT — & MO BE R
FRFNEEA 4 FARE (D 4 0.350,1 4 0.650) 5 NC 41(D 4 0.545.1 4 0.455) A—30. 5 NC A EA 41947
SR T PR 5 , 25 S B 1 (P<20.05) , I I ACE 3£ 1/D 2381 1l g 542 sh 66 11 m A Sk,
23 MFEBFEMAEHRELBEBREZENOEEWFINEEIERIER

Xt EA A5 NC 4 /Y0 IES5 A K D REFE bR db A7 Hu 3 (L3 3) . R BUWI 4L 2 18I A7 76 B 8 22 5 EA i KR
A A E R RS CERRIEE AR EREE T NCA, AIEF BEER(P<<0.0D), £EHFRKNE,



% 5 4 EE,E b BRESNBACE AR /D AR5 # 4% 121

O 3 T NC 2 (P<20.05) o 111 5 1l 43 H00R I Wt 35 0k 22 S5 B WY A0 55 A 46 ifit J)32 3l 01 0.0 BIE 45 4 15 38
MR A AEAE 28 5 AR IO SRR A R 0 JUAE S AL LW 246 0 380, 5 S50 7 6 B A o 1 R
L X IS R IE 3 i S Y A B A A
®2 AR ACEEFBMEMERFESMILE
Tab. 2 The Allelic and Genotypic frequencies of ACE in EN and NC groups

| B RO AR 5 SRVE L | B 4RO AR 5 A 3 DR / 0%
Eilil Eibl

1 D DD I D I D DD 1 D
EA 7€0.30) 12(0.60) 2(0.10) 0.650"  0.350 NC 4€0.25)  9€0.45)  6(€0.30)  0.455  0.545

¥ .5 NC l#g, * P<<0.05.

K3 MFEEMNEHREEBRFECHERIERILR

Tab. 3 Comparison of Cardiac structural indexes between EA and NC groups

LD EA NC LD EA NC
Vo max/m)/ (mL» min™" « kg™')  59.81412.81**  51.95+3.51 % 8] b )5 BE TVST/mm 8.5241.41*  7.8141.52
Vo max/ (L * min™H) 3.9140.67" " 3.2240.74 DR (SV/BSA)/(mL « m™2)  49.86+8.46 % 44,04+7.52
Ze G REJEE LVPW/mm 9.12+1.71" 6.83+1.62 || ZAEFEE LVM/BSA/(g* m ) 114.2628.14* " 84.46+22.27
ZEEEF R M LVID/mm 54.1243.6% 52.5+4.0 S5y B EF/ % 61.87+4.85 60.18+7.77

.5 NC l#, * P<<0.05,* * P<{0.01.

24 ACEERI/D £5MH5E3h8EN

¥ EA A5 R 11 ,DD FIID = A5 AL WF 58 73 A R W 2 & B i 8 4078 11 55 DD A8 2 [a] B AT 1 2% 22
5 (P<<0.05) s TR B FEMFREE I 5 DD,ID 5 DD Z [E ¥ & & M2 5 (¥ P<<0.05), 1 5 ID Z ]
To i EM S ERIR R E E . 15 1D, DD )25 535 8 35 (P <0.05) , 14 T 8 450 K TG 480 ) 04 {349 39 %
WoR R EMEER R D.

3 SISt

3.1 ACE ZEE I/D EHMS LSRR
ACE &2—ffi 25 PHHF  F4 RFAEMNIEHRASEEREAFEAEMBLEAITNMAR— KR
26 NHMNA L)%, BT AL Tab. 4 Body fat percentage and blood lactate after exercise of EA and NC groups

ik 17q%. ACE E K 1/D £ & BN RIEHE Y EERFRER/ (¢ m Y B3E MFLMER/ (mmol « L)

P2 DLH DNA Z2 84 MRk 1l 10.2140.91% 104.08+21.09" 15.0640.79
WL DL @R DNA 2547 2L A D 12.124+1.21 113.23425.21 13.86+1.05"
W R HE) 09 22 S0k Sl DT A DD 11.9340.72 126.45+30.14 11.0440.37
Mt &3 ACE # W 1/D £ &1 Fa FR 5 IDREFEMAL . P<<0.01:b %75 DD K&, P<<0.01.

FHEA T A B 287 bp EE F5
(ATW B 16 N & TAb i H 2 = Fh2ER . DD A, 1D BUA I 5, Horp EA 414507 LR T H0 R4

BRI S5 ACE S5 PR MR S0 77 28 5 1) 52 i 32 22 2% 0 il D) 6, B AR R SC e I ACE 3%
N I rsd340 £ 05 2 A AN RBAE i 55128 2 01 A SRR ) /0 FiE A i (3 KIM 462 R 30 ACE w1 55 ik
PR P 75 1 70 28 02 1 43 F A 10 A B 58 X 75 A5 480t 732 3l 53 1 U1 2R A B 55000 il ) i o0 5 4280 64T 40 7
BRI H Z A AT R R L H 5 838 K 2% AR A L A 75 A Ut D732 3l 0 IE 25 4 T g 48 Ax LVID, SV/
BSA F1I LVM/BSA 535 34 i, U IR 75 A4 S0 7732 2l 50 IE T8 25 4548 5 3858 K2 E AN TR, RIAE O = &F
SRR 2 BUBEC L0 LSO 0 4 e o oo o LS R RO A B L D Ay it T iz sh R v, B
Tl KA BRI A EA A A R 1A A L I ACE w5547 55 B 5 S R AN 8 3y 510 IR 25 4
(A5 1k K AT S RE T 3 S A A SE G R LA T REFEAH A A a2 sh RIBET & 1 S0 3R B iz 3h 510 &5 4 e 3
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HH 8 1R 113 N 1
3.2 ACEEHRI/D 55z

H A SCHR R ACE 32 1/D 2 25 15 5 A8 480 i R 7 28 50 AR 56 AR 9% R 7608 75 A Al 1) iz
B 5 ACE 3£ 1/D 2451 b, R [ 268 8 3[R R0 A 0 28 0 0 18 550 A B 23R 0 G 4L ifit g AH 56 46 A 7 1 A7 A i 5
P2 .

ACE i iU if % % 5K % 1(Angiotensin I, Ang. D#4t} Ang. Il s Ang. [| 5255 5518 M8 1 46 I
TE T R T ACE KR A7 FE T INUAE PN B 40 A 1 5 T, PR O o 9 v N R Ang. T RTER SR 35 T g L5
&, ACE JeE WA Ang. 1T 9K P BN I3 ACE 7K V32 B8 R W R0 R 38 52 ma /D o AR RS (BN 4R
ZE AR VAUGHAN S50 T AE 7 3 Y 77 78 2 30 i ' ACE I M B IK . ACE 3k PR % 5% 3R 5K ik
A, Ang. Il A 68 S BRI .DANSER %50 S0 g 25 R B, 55 11 JE PR ) 32108 A L L #54 ACE 19 D 45 i gk
PR A2 38 3 A A ) I A ZH 20 ACE I M, 5 30 £ 10 il 35 5k R T Ak ok i 45 5ok FIL K, ACE R 238
M3 SR ACE 7K JE R DD, ID AT A~ K N ACE /KA 35425 5, Job DD A 35 i, 180 i
ik,

ARG KB ACE B 1/D 2285 1 X O IE 20 205 8 35 1k 5, 0 JHG 2 b o 5 00 3 1) 58 i 4l 28 1L 7
DD BIAMA T ACE /K F-40 w5 M Ak Ang. 1AL Ang. 11, &M & 45 W 4s . 5 300 I8 5 57 84 m  Ad.0 JL7E —
AEFRE X8 A2 U B A R DA B B i R DR AR B B i A L b HETN ACE BRI Z BT g S 5 s iz
BlPE O IUAC K A T 1 4 1 A5 0 3 ) D 4 T 5% iz shidll ks RS A UAE K T A 28 L 5 KIML 25000 Jiff 5 25 O)
SENLHEA D #EA #H 5 J) dk 2 O G A — B

ThRL RN S Bl AR DR (A S0 A Dy 3 (R U 5 2 A 1 W TR A (AL BB R 0, AR UE A Bl L ¢ A o ol 1
LRGSR BR A F ACE &K BUE 75 B hi#s iz 3 51 Wingate Jo IR 5052 2l J5 71 R 06 (47 7F 1 3% 1k 22
SO HD IR 23R A W I A R AE BE 0 I SR T 1D SR DD AL S RN T TR E SRR b R — e
PR A B F 42 & LR AR A HL AR R, X T 58 518 UNLET 4t 3% 245 6, I oy 5 11 56 B R A G 1
ACE [ 5 PR 5K, BT DA 8% LSy 3 — S Ak R0 B A T 482 w2, DT 485 o A e Wi 3k % 7 - s ULl 4 T g
H AR SCHE 32 Sl I 25T I T 00 R Xz 3l G2 A7 S b (8 A D0 2, DR okl T 80 3 IR 9 = O 7 B S il e 1 38 2 I
W G BURME A S % M E W 25 2t — LR,

JEMi A WA Ang. I 3244 N8 RE Lot 05 7 41 23 22 305 7K SF 1 ACE, [a] B o 32 38 iy i %, 28 2o i 34
HARE 13 JEJE MR REARS  FOSCHINT 4551 %t 5 & WAL Bk 75 D 4R #E 47 R 6] ACE 5 X 43 4G I 44 g 2%, &
PUID H& R A PR A L) T 11 AR (P =0.042) , 1T BUIEREAC R b DD B 5 KIM &0 %) 97 2448 75 W7 5
R PEATINR, & B ACE-DD 2 K BUA i Ho 9l F ACE- 1T A 1D 35 8 A8 53 32 ik 3 0 i 55 i S R A s
Bl 51, I 56 RAR BR 5 AIG . BONNET 489 & st B A#E ACE 2L 1/D 281 5 4 5 19 5 2 MUS Al 2 h
MBEK A e, 5 T S e Fal ol & F AR L. D 2507 5 K 4l & T 19 B 3 B 3535 10 2 ho o SR
B AR A R R AT BB Ang. T1 A LG Bl 7 2 2500 08/ 1 45 UL TR A L A VA A R %L Al mT R A 43
TR b Ang. 11 o] 38 28 ] 2 Fh 22 52 1 1 TR 1 1 80 Ak L 00075 B 02 2815 5 R IBK 1 el 22

i b A AN 12 sh B, ACE 35 1/D 2380 50 IR A 451 L JC 6032 2 Bk 1 F A g L il
S ELR UL, S A K B A AR B A H L BAR D S 3 PO LR K A AR T AR L (HLO T S 4
8 AR A ASAN B AE O WILAE K T T8 38 A 0 JUE 8 1 A 00 25 RV R iy T 45 A7 66 PR LA v Wl 1 e AL B B )
AT LAY 32 2 ik A v i AR R oo T B T A SCREAR D, 6T ACE R /D 28 5B aik 1
SR A T B R AERDT, DL O 75 342 20 53 e M RN R & 1 1 R AR i S

1% ®

DT iz 2 51 ACE % DR A 5 DR 2 0 45 07 A A9 03 23 55 3 i A\ A7 ] 8 22 e o 0 75 T )3 3l B 26 for
SR T AR A5 . 2) AN [ B R R B Tt 328 8l B 7 3 i AR BRI R IR LE R A 11 5l DD f g, 1T KT 1D
A DD, # 78 FE A7 3 A D X JUUAE IR B S B 5, 25 437 56 DR T X8 M 1 At A3 10 R0 A0 980 42 e B i
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The relationship between Ang. Iotensin-converting enzyme gene I/D
polymorphism and athletic ability

Wang Heng, Ma Xiao

(College of P. E., Henan Normal University, Xinxiang 453007, China)

Abstract: Compared Angiotensin-converting enzyme (ACE) genotypes of elite aerobic endurance athletes with normal
healthy college students., and discussed the relationship between ACE gene I/D polymorphism and athletic ability. Results:
1) The genotype distribution of elite aerobic endurance athletes (EA) and normal healthy college students (NC) was in accord-
ance with Hardy-Weinberg equilibrium (P>>0.05) , indicating that the experimental results have a certain representativeness of
the population. 2) Gene frequency of EA group (D is 0.350, Iis 0.650) was different from that of NC group (D is 0.545, 1 is
0.455). The gene frequency of 1 gene was significantly higher in EA group. 3) EA group was divided into [[ » DD and ID geno-
types, LVM/BSA had significant difference between [I and DD genotypes(P <(0.05); there were significant differences be-
tween [[ and DD, ID and DD in the blood lactate peak after anaerobic exercise (P<(0.05), but there was no significant differ-
ence between [l and ID; in the aspect of body fat percentage, the differences between [l and ID, DD were significant (P <
0.05). Conclusion: the frequency of allele I gene was higher in elite endurance athletes. In different genotypes endurance ath-
letes, the left ventricular mass index and body fat ratio index, [l was significantly lower than ID and DD. It suggests that allele
D gene is more sensitive to myocardial hypertrophy, and allele I gene is more sensitive to glycolysis energy supply and lipid me-
tabolism regulation.
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