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ABSTRACT

The purpose of this study was to evaluate the similarity and
differential of the characteristics and selected sport performances
(running, throwing and swimming) in monozygous (MZ) and diz-
ygous (DZ) twins. furthermore a significance of the heritability and
trainability in determining the individual variation of those param-
eters by means of longitudinal design.
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In this study, each one pair of female MZ and DZ twins employed
as subjects measured for 7 to 9 years successively. Comparison of
the differences between MZ and DZ twins were made by intrapair
difference computed through the following equation: {[A-B|} /
{(A+B) /2} * 100 =Intrapair difference . ID (%)

Anthropometric parameters were little differnces between MZ and
DZ twins in the series of the growth and development respectively
(ID= 0.1 ~35% for MZ, 12~65% for DZ). However, girth and
weight parameters indicated from 2.4% to 12.9% for MZ, from (.5% to
21.7% for DZ respectively.

The percentage of ID for PWC 170 and PWC 170 /wt in D02 in-
creased from 30.6% to 76.6%, from 42.2% to 84.1% at the age from 15
to 16 respectively. This findings may be considered that aerobic
power might be relied on not only the genetic factor but also the
difference of the usual physical activities. As evaluate the magnitudes
of the influence of phylogenetic and ontogenetic types, kinematic
variables in running were related with genetic factors based on the
discussion of intrapair difference and motor patterns between MZ and
DZ twins by longitudinal viewpoint. However, motor patterns and
kinematic variables in throwing and swimming performances seemed
to be influenced by a total amount of individual activities and
experiences, especially by learning and training, Because of the
values of performances in swimming could be improved the time as
the extra exercise was provided. In addition, overhand throwing

patterns for both twins could not be developed without extra train-

ing.
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ETO THEME, DZ02&ZTD 10> 5 185K
FTOIEMOF— 5 ARRHPIE LTHIHL, &
ERRIE T — %, WEHS%  ID ! Intra-Pair
Difference= {| A—B|} / {(A+B) /2} X
100, 3 X T Motor Pattern % & & ICHRST L 72,

ZbER LI, SMEASROBEENELIIRS,
40EYTHS. B, 21 MZ26 & DZ02 D&
EOFENZELER LI, MZ DB EORFENZE
fbicik, oz HfoEBR SN VDKL
T, DZTRMEOERDZ bOD, BRITEHER
THE LTV EFOID IR, MZH»01~

2.8 B .

; 3.5%, DZ 512~ 65% &IEH I/ LLHRH o
®1, 212 MZ26, DZ02 OEAEKYEDREEH E#ThHo7c. BEBLVEEO D, MZa
F1 MZ260 5@ E0RFENEL

3
Twin 8 9 10 11 12 13 14
HH
=% | A |122.0]127.6|135.0|140.9 | 146.6 | 150.1 | 151.2
(cm) B [123.0]128.9|135.2|141.6 | 147.5|150.0 | 151.3
& BE| A 22.8] 26.0| 29.9] 34.2| 39.9| 48.0| 53.2
(kg) | B 25.71 29.6| 33.2| 38.1| 43.8| 53.0| 55.2
Rohrer A 125 125 121| 122 126| 141 | 153
Index B 138 138| 134| 134| 136| 157| 159
B Bl A 67.9| 70.2| 72.5| 76.0| 78.7| 80.2| 82.0
(cm) B 68.0| 70.7| 74.2| 76.4| 80.0| 82.3| 81.7
7} H| A 57.3] 60.5| 65.6| 67.0| 69.9| 85.2| 86.0
(cm) B 62.8| 64.8{ 67.2| 69.8| 75.6| 78.9| 83.0
# L ®| A 68.9{ 71.6| 73.8| 77.9| 80.6| 81.3| 81.3
(cm) B 68.1] 71.8| 74.3| 78.7| 81.2| 81.2| 84.2
£2 DZ020 &< 0BRENETL
e T il 10 | 1 |2 | 13w .| 17| 1w
5 | A |[130.3]/138.0|142.7|147.1|148.2 |148.3|149.0 | 149.5 149.5
(cm) B |[135.6]146.0|149.0|151.3|151.6 | 151.8 | 152.7 | 152.7 | 152.6
% : <} A 30.4| 36.4| 42.4| 46.8| 51.0{ 53.3| 54.6| 55.6| 55.8
(kg) B 32.8| 43.3| 51.4| 58.2| 62.4| 60.0| 59.7| 63.2| 64.2
Rohrer A 137| 138 | 145| 147| 156 163| 165| 166| 166
Index B 131 139| 155| 168 179 | 171| 167| 177 180
B =1 A 71.6| 75.0| 77.6| 81.3| 81.7| 80.4| 82.5| 81.4| 82.5
(cm) B 73.8| 80.0| 81.3| 83.6| 83.7| 82.3| 84.8| 83.1| 84.5
i} Bl A 68.5| 72.2| 78.8| 82.0( 83.1| 82.9| 87.5| 91.0| 86.5
(m) | B 69.0| 79.5| 79.2| 84.5| 84.3| 82.5| 86.2| 91.8| 88.5
B L ®| A 73.7| 77.4| 79.3| 81.0| 81.5| 81.3| 82.1| 83.1| 82.2
(cm) B 77.21 81.8| 82.4| 82.6| 84.5| 83.9| 84.0| 84.1| 85.2
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Successive Changes of Body Weight

Monozygous Twins : MZ 26

A
B

-+ DZ02A
-&- DZ02B

10 11 12 13 14 15 16 17 18
' Age (yrs)

B4 Successive Changes of Body Weight

Dizygous Twins : DZ (2

2.4~129%, DZH0.5~21.7% &, KRBTk~
TEHENARKE L, DZ0#EHIE MZ Xh bKZ

4, 1o MZ 26 & DZ 02 DEEOEFHIZE

fbERL1. BE & ZBEFOBIAZRL 7205
—H B VT &b MZ26,
DZ (2 DHGEOFHFEEREH S &L, MZ26 TR

ARDBI~108 (T4decm) i, BEM 10~ 118

%3 MZ260EHEEONEESEORENEL 60
(%) . 5op
B 40t
i 8 |9 l10|11]12|13] 14 = 30f
HH S 0l
LY
& R(m) | 0.8] 1.0 0.1] 0.5 0.6] 0.1] 0.1 B
&  HE(kg) [12.0]12.9/10.5[10.8| 9.3| 9.9] 3.7 0
Rohrer Index | 9.9| 9.9{10.2| 9.4| 7.6|10.7| 3.8
B #(m) | 0.1] 0.7| 2.3]| 0.5| 1.6] 2.6] 0.4 3
¥ BH(em) | 9.2| 6.9| 2.4| 4.1| 7.8| 7.7| 3.6
#H .0 S(em) | 1.1 0.3] 0.7] 1.0] 0.7] 0.1} 3.5
' 70 .
lsOr . 60'
E 100] ' = 40t
E 80t < MZ26A '%o o
5 SO ~#r- MZ26B =y
T 40t 10 b
20 0
0 L 1 i i M n M
8 9 10 11 12 13 14
Age (yrs)
Bl1 Successive Changes of Body Height
Monozygous Twins | MZ 26
160 ¢
140 |
— 120t
LE lggt —+- DZ02A o7
% il -0+ DZ02B =3,
— 407
20t
0 10 11 12 13 1‘4 15 16 1‘7 18
Age (yrs)
2 Successive Changes of Body Height
Digygous Twins : DZ ()2
4 DZ020 BN ONETIEORENEL (%)
Fin
101112 13|14 |15 |16 ] 17 | 18
HH
&  F(m)| 4.0| 5.6| 4.3| 2.8] 2.31 2.3 2.5{ 2.1| 2.1
t#  E(kg) | 7.6[17.3[19.2]21.7|20.1]|11.8] 8.9(12.8]14.0
Rohrer Index | 4.5| 0.7] 6.7|13.3/13.7| 4.8] 1.2| 6.4] 8.1
E  Em)| 3.0f{ 6.5 4.7| 2.8| 2.4] 2.3| 2.7| 2.1| 2.4
Ko B(em) | 0.7] 9.6 0.5| 3.0/ 1.4| 0.5| 1.5} 0.9] 2.3
®| o0 B(em) | 4.6] 5.5| 3.8] 2.0] 3.6] 3.1| 2.3]| 1.2| 3.6

F4 v b A —vEEE Vol 14

(6.4 cm) IKEKOMBUERLI. DZ
02 TR0~ 11 oMy (AW:13
cm, BY :104cm) BHEKTH - 7.
FEOFEMAEBTROE — 7 & MZ 26
T, 12~ 130y (AR :81
kg, B 1 9.2kg) BEKTHY, DZ
RTIEHARBPII~12KETTOTh
6.0 kg, BYRH 10~ 11 5T 10.5 kg
Thotz, MZ, DZOWAEHE bicHE
DO E -7 P, KBEOFERFEFTROD



— 156 —

160 1
140 [
120 f
100 +

Armmmfomc A A A

PYL

E
<5 80t —{+ MZ26A
S 60k -or- MZ26B
40 +
20t
0 L .' i n i i L i
8 9 10 11 12 13 14
Age (yrs)
55 Successive Changes of Rohrer index
200
180
160
140
. 120 |
3 lgg i -~ DZ02A
s 8 -~ DZ02B
40
20
0

10 11 12 13 14

15

Age (yrs)

17 18

"BE16 Successive Changes of Rohrer index

BAMEHSHEBE L. B5, 6icMZ&EDZoo—
VLR AR L. MZ 34 & 3B ERE O]
Zm L. DZ TiE 11K AB )RoWERsA 5
h, 15, 16mTEEL72h, BEEEMNEE>-
»H -,

5, 61c MZ & DZ OEAEBEEDFENZE
fbERLUI. 1, ID OREMNZELRIRT, 81
RUT. #REicBiy 2 MZ D ID 13 0.1 ~ 32.3%,
DZ ® 1D i3 0~ 84.1% & Bikfpkic K& 72
FECEH L. MZ Ot 7 — 22 BRI
® ID i3 10% AiRER L, #7, FANOID &
20 ~ 30% Hit& Td - 7=. DZ 02 TidLfkiyic
MZ & v Kx13fEiZnR L, B, BT =il
RANDEBEEICKED» -7, &I, 15K
B 5 16 iBF D PWC 170 8 & U PWC 170 4wt
@ ID ¥, PWC 170 %% 30.6% » 5 76.6% i<,
PWC 170 /wt i3 42.2% 25 84.1% ~E K&K E
Lk

x£5 MZ260FFEREDRENEL

& | Twin | 8 9 10 11 12 13 14
B (E+£) A 13.5| 12.0| 17.0| 15.4| 22.0| -24.0| 23.8
(ke) B 14.5| 13.8| 19.4| 17.3| 25.3| 23.0| 22.5

% o A 39.0| 43.0( 65.5| 51.0| 75.5| 71.0| 82.0
(ke) B 54.0| 55.0| 67.5| 66.5| 70.5| 76.0| 75.5
BPower A *12.0| — | *28.1| *32.5| *38.8|**32.1|**43.3
(kgm/sec) B *12.9 | *32.0| *30.6 — | *40.2 | **34.2 | **40.0
MIPower/wt A 0.5 — 0.9 1.0 10| 0.7 0.8
(kgm/sec/wt) | B 05| 1.1 09| -— 0.9 0.6 0.7
PWC170 A 285.3 | 250.0 | 303.9| 439.0| 521.8| 350.0 | 459.4
(kgm/min) B 283.5| 318.6| 368.3| 530.8| 573.2| 425.7| 578.6
PWC170/wt A 12.5| 9.6| 10.2| 12.8| 13.1 7.3| 8.6
(kgm/min/wt) | B 1.1 10.7| 11.1| 13.9| 13.1| 8.0| 10.5
£ 5 RIS A 0.37| 0.36| 0.41| 0.33]| 0.37| 0.37| 0.33
(sec) B — | 0.37| 0.41| 0.35| 0.34| 0.37| 0.32

*E£ 4 — 7t Bergometeriz & &

** 3 > E#lPower Max DD & a8
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AE 8| Twin | 10 11 12 13 14 15 16 17 18
B E+E) A =3 19.8| 27.0| 23.3| 29.9( 25.4| 29.4| 25.5| 25.0
(kg) B — 24.0| 24.5| 26.3| 29.5| 26.6| 29.8| 30.8| 29.8
% % 7 A — | 57.0| 100.0| 113.0| 105.5| 108.0| 102.5| 111.0| 95.0
(ke) B — 58.0 95.0| 84.0| 109.5( 91.0| 82.5| 94.0( 93.0
MPower A — | *30.5| *34.9| *60.0| — | *65.8| *57.5|**47.7|**51.6
(kgm/sec) B — | *33.0| *29.4| *60.0 — | *58.8| *45.9|**46.3 | **50.8
HPower/wt A - 0.8 0.8 13| — 1.2]  1.1| 0.9] **0.9
(kem/sec/wt) | B - 0.8 06| 1.0 — 1.0  1.1| 0.7] **0.9
PWCI170 A — | 343.0| — | 663.9| 806.2| 778.2|1062.2| 888.6| 730.9
(kgm/min) B — | 320.6| 336.6| 461.1| 630.9| 571.5| 474.0| 673.4| 484.3
PWCI70/wt | A — 9.4 — | 14.2| 15.8| 14.6| 19.5| 16.0| 13.1
(kem/min/wt) | B — 7.4 6.6| 7.9| 10.1| 95| 7.9| 10.7| 7.5
4 B B R A 0.43| 0.44| 0.32| 0.28] 0.30| 0.33| 0.32| 0.32| 0.29
(sec) B 0.44| 0.37| 0.32| 0.33| 0.32| 0.33| 0.33| 0.35| 0.33
. *E g — 7 fflergometeric & A **2 v EHEPower MaxD{Ed S #aE
R7 MZ260 S AHEREEONETFEORENE(L
XE el IR I 10 | 1 12 | 13 .| 14
#77 (¥  ke) 7.1 14.0| 13.2| 11.6| 14.0 4.3 5.6
B/ (ke) 32.3| 24.5 3.0 26.4 6.8 6.8 8.3
HPower (kgm/sec) %72 - *8.5 — *3.5| **6.3| **7.9
Power/wt (kgm/sec/wt) *40| — | *2.2| — | *10.5|**15.4|**13.3
PWCL170 (kgm/min) 0.6 24.1| 19.2| 18.9| 9.4| 19.5| 23.0
PWC170/wt(kgm/min/wt)| 11.8| 11.3| 8.8| 8.1| 0.1 9.3| 19.3
5 R (sec) — | 1.92| 1.96| 5.04| 8.43| 0.54| 4.29

*E F— 7 #ilergometeric & 5

*+ 3 v EHHPower Max Dfid» & Hu

%9, 10c MZ, DZ OjE, ¥, kEfEOREFEN
Zb%E, &1, 12Kz Zho ID OFFNEAL
%R L1. MZ OEBfFoRZER, 1~ 10% LA
TNSBEBZRLL, LhL, & KEIEES
~ 10 K TREFIEHIKRE L, ThLBEEN
&L Mote. —7, DZ OEBEORZERK S~

v b ZAE— v Vol 14

20% DOHEPATH - 725, BAE /N E20~
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IfEERL.
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F8 DZ02DHHHEREONETSROEFHEL

. T 10 11 12 13 14 15 16 17 18

1877 (F3 © ke) — 19.4 9.7 12.1 1.3 4.6 1.5| 18.8| 17.5
HE71 (k) = 1.7 5.1 29.4| —3.7| 17.1] 21.6| 16.6 gl
[HiPower (kgm/sec) — *7.6| *17.1| *0.0 — | *11.2| *22.4| **3.0| **1.6
HIPower/wt (kgm/sec/wt) — *10.0 | *36.0| *21.6 — *23.4 *6.5 | **25.0 | **0.0
PWC170 (kgm/min) — 6.8 - 3.1| 24.4| 30.6| 76.6| 27.6| 40.6
PWC170/wt(kgm/min/wt)| — 23.9 — 57.3| 44.0| 42.2| 84.1| 39.9| 53.8
£ B RIGRH (sec) 0.69| 15.54| 2.54| 14.08| 3.71| 0.92| 4.31| 9.27| 10.66

¥10ERBEFRICEMOARIE *£F— 27 Mergometeric L 21 **2 E?:[:Q%!Powef MaxDfE» &
%9 MZ2607E., &, KEEORENE1L

HE T win | 8 | 9 10 11 12 13 14

30m7E Time A 7.2 7.0 6.3 6.2 6.0 7.2 Tail!

(sec) B 6.9 6.6 6.5 6.3 6.2 7.3 6.9

ANT4E A | 128.0| 141.0| 143.9| 161.4| 156.0 | 164.4 | 144.7

(cm) B 132.0 | 136.7 | 145.9 | 152.2| 150.4 | 153.4 | 154.4

2 F54 FH A 1.0/ 1.1 11| 12| 1.1] 11| 1.0

(stride/ht) B 1.1 11| 11| 1.1 1.00 1.0 1.0

BEBAEN A EE (/M) A 42.1 43.0 45.5 44.8 48.5 49 .4 68.4
(degree) B | 43.3] 42.9| 3.0 41.7] 45.4] 6.7 414

R L DYTRE A 105 9.6| 11.6| 11.3| 11.6| 16.7| 14.3

(m/sec) B 13.8| 11.7| 14.5| 11.2| 15.6] 15.7| 13.1

Time (25m Crawl) A 52.0| 40.7| 26.7| 25.3| 21.8] 23.5| 24.8

(sec) B |* 38.6| 26.8| 25.7| 21.2( 24.9| —

Time (25m Breast) A | Gm)| 49.9| — | 38.2( 30.4| 33.0| 365

(sec) B |* 56.2 — 32.5| 26.1| 28.3 =

Z ho— 2% Crawl) | A 32.0| 31.0| 34.0| 30.0| 32.0] 29.0| 32.0

(times) B |* 33.0| 28.0| 30.0| 31.0| 31.0 —

A Fo— 2% (Breast) | A (3m) | 32.0 = 34.01 25.0| 22.0| 25.0

(times) B |* 46.0] — | 32.0 200 210 —

¥ v # (Crawl) A (3m) 0.8 06| 06| 1.5 1.2 1.3

(times/sec) B |* 0.9 0.5 06| 15| 12| ~—

v # (Breast) A (3m) 0.6 — 0.9 0.8| 0.7 0.7

(times/sec) B * 0.8 — 1.0 0.8 0.7 -

*Non Swimmer

F4 v b 2 E—vFE Vol 14
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o | Twin 10 11| 12 | 13 | 14 | 15 | 16 | 17 | 18

30msE Time 6.205 | Tredmill| 6.5| 6.2 5.9| 5.7| 5.2| 5.6| 5.7| 5.6

(sec) 6.555 — | 6.9 6.6/ 6.2| 6.0 58| 59| 59| 6.0

ANS 4R 131.3 | 162.0 | 164.8 | 167.6 | 165.7 | 163.8 | 167.9 | 166.4 | 167.9

(cm) B 118.8 | 138.0 | 151.0 | 149.6 | 148.2 | 155.6 | 158.1 | 160.5 | 152.2

AFS4FH A 1.0 12| 12| 11| 11| 1.1| 11| 1.1| 1.1

(stride/ht) B 0.9 09| 1.0 1.0 1.0{ 1.0| 1.0/ 1.1| 1.0

EBAET A (/) A 57.6| 53.0 26.0| 40.7 | 43.3| 45.6| 46.1| 43.8| 45.3

(degree) B 92.3| 41.7| 35.1| 49.1| 46.0| 64.1| 66.7| 59.5| 55.9

R L DR A — | — | 16.3| 16.8] 16.3| 14.0| 18.6| 16.7| 21.5

(m/sec) B — | — | 13.9| 16.1| 13.7| 12.7| 16.1| 22.1| 18.1

Time(Crawl) A 24.8] 29.2| 19.8| 21.9| 21.1| 22.1| 20.9| 22.1| 22.2

(sec) B 15.4| 32.7| 24.5| 24.6| 24.0| 25.2| 24.6| 25.1| —

Tirme (Breast) A 20.8| 37.4| 26.7| 26.4| — | 25.8| 26.7| 30.1| 30.0

(sec) B 43.2| 33.2| 30.9| 32.1| — | 30.3| 31.2| 32.4| —

A ho—2%(Crawl) | A 16.0 | 37.0 | 34.0| 30.0| 32.0| 36.0| 33.0| 35.0| 39.0

(times) B 8.0 32.0| 28.0| 24.0| 24.0| 26.0| 27.0| 29.0| —

Z b o —2 %% (Breast) | A 24.0| 31.0| 25.0| 25.0| — | 23.0| 22.0| 22.0| 21.0

(times) B 45.0 23.0 22.0| 23.0| — | 23.0| 23.0| 24.0| —

¥ v # (Crawl) A 0.7| 1.3| 0.9 1.0/ 0.8 0.8] 1.6| 1.6| 1.8

(times/sec) B 0.5 1.0 0.6 1.0/ 0.5| o0.5| 1.1| 1.2| —

¥ -9 (Breast) A 1.2 0.8 0.9{ 07| — | 0.9 0.8 0.7 0.7

(times/sec) B 1.0 07| 0.7 07| — | 0.8 0.7| 0.7 —
ESA4 b, 254 F, F—LOYLERE, 25m2 [ERROBIEICH > 7. MZ OFEBE S — vicid

m—=g 4L, Rbo—sOBFERELEZNE
Rl
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|11 MZ26D/87 # —<% ¥ A DNEBESLROZENTIL

pciE| HH o 8 9 10 11 12 13 14
30m;E Time (sec) 4.3 6.1 3.1 1.6 3.0 0.8 11.0
AFZA4 F(cm) 3.1 3.1 1.4 5.9 3.7 6.9 6.5

= A b7 4 FH(stride/ht) 2.3 4.6 0.9 Tl 4.8 6.9 6.4
FRBEEN £ BE (/N © degree) 2.8 0.2 5.6 7.0 6.6 5.6 49.2
8 | R—n OFHE (m/sec) 27.2| 19.7| 22.2 0.9 29.4 6.2 8.8
25m Crawl Time(sec) * 5.3 0.4 1.6 2.5 5.8 S
25m Breast Time(sec) g 11.9 — 16.1| 15.3| 15.3 —
. | A re—7%(Crawl : [E]) . 6.3 19.4 0.0 3.2 6.7 -_
% A bva—27 % (Breast: B) |* 35.9 — 6.1 22.2 4.7 -
Crawlt v F ([El/sec) * 11.2 20.7 1.7 0.7 0.9 =
Breast v F ([E/sec) * 24.7 — 9.6 6.3 10.7 —
*SERRA ]
%12 DZ020/7 4 —< ¥ A DHEEAROBENL

=] HH h 10 11 12 13 14 15 16 17 18
30mjE Time (sec) Tredmill | 5.4| 6.2 5.6 5.1|10.9| 4.2| 3.2| 7.0
A MZ74 F(cm) 10.0 | 16.0| 8.7(11.3(11.2| 5.1| 6.0 3.6| 9.8

= A b7 A4 FEH(stride/ht) 14.0121.6{13.0| 14,2 (13.4| 7.56| 8.5{ 5.7(11.9
PR BAIS £ B (Be/)s © degree) 46.4 123.9129.8|18.7| 6.0 [33.7[36.530.420.9
& | R—=nOFEE (m/sec) — — (15,9 4.3(17.3| 9.7(14.4|27.817.2
25m Crawl Time (sec) * 11.4(21.2(11.6|13.1(13.1(16.3|12.7] —
25m Breast Time (sec) * 12.0{14.6 |19.5| — [16.0|15.6 | 7.4| —
A ba—2#(Crawl : [H) : 14.5)19.4 122.2128.632.320.0]18.8| —
& A bu— 7 # (Breast : [a]) * 29.6112.8} 8.3| — 0.0 4.4} 8.7| —
Crawlt v 7 ([El/sec) * 25.8140.6 | 5.041.3|43.6|35.8]31.3| —
Breast ' v 7 ([El/sec) * 18.427.9| 4.3 — [15.810.3| 1.3| —
*SEIRAT A

g =i, KRB —vDUNMcELEEST
B0, DZ02 Tz MZ ickbr, BHFHEBShiH
FHEAIH, REICE LS PEE MV,

HbEhHOLNTLE P72 (MZ26 A 9.6 m/sec~
16.7 m/sec, MZ 26 B: 11.2 m/sec~ 15.7 m/

sec, DZ02 A:14.0 ~21.5 m/sec, DZ (2B
127~ 221 m/sec). %71, BoEBORKREMET
ORHIBEET L H 5, BYBEOVRAY, ¥F
MNDRAT v FliddbFbAHoNT, MZ DZ OF
fENg — Vi3, BFicHRTIRERBIhTL
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