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AL IR IEN. C FIFFIRIABIRLN, E W7, JFnliid Mx BrElih AL Dy C,
E SRR ISHDSVEFI R AN e — B DL B 1y>2m, I, U045 ADE B8 1y, <21, I, U5
ACE BB ;2 1<, I, WIANIE 5 HEAT 30 A% 22 0 M o AR RS R 0L 5 D0 B A 0 0 % P 2252
A,

FE ACE R e, S Jp b P 3 A DR 30 AR R T FRbm it AR FE RS2, 12Dy
7R BT (ML) RBER ALy AR AR PR R IR AL T 2 (a'm#0) 5 B
I (M2) ABE 53 MR S BRI PR A 7 ZEAFEAE (a'm=0) ; FHY TIT(M3) 7EARAY T fR LAl b
BRI Lo AR RIPA BTN 0 (ef=0) 5 AL TV (M4) Bt I LRI BT R W AT S (ef=em) 5
BV (MS) s I 3 AL RPREE RN, (ef=em=0) ; KR VI(M6) M 1% ) Lo st AH A%,
H B I FIPREE RO Ky LM k £ (em=keD) 5 B8 VIIIMT) fEAAS VI AL b, BRI
TAEICFAEEHN A 0 (em=kef=0) o XA LCAT R I3 4T PR Al X 35 PR bzt A% B 1)
SN, PRI T AL Cy B JAFRRANY. (S) XAy 22 Tk .

2 4 B

2.1 WAEFHARPFRIK

AR IL GG RO T 738 N (369 %), HAr A B4 T (monozygotic, MZ)
180 X (Y3 97 Xf, ¢ 83 Xf) « [FMEM 57 UMW AT (dizygotic, DZ) 141 %} (55 63 X,
L8 %) o RN T (opposite-sex dizygotic, OSDZ) 48 Xf, MZ: DZ Jj 1: 1.05,
WU FAEA WAL R LR 16
2.2 NEMERINAE LA AN E BRI B — B EE R

BIRARFEITER MZ, DZ [ b (K2) Wor, B 55 M 56 IR Ah A 0] 98 . 2o 1 98
N ] SEAEAEZE S (P<0.05) Ab, ZHERFREWI RS, RUIFE TR MZ. DZ 1)
Aot

®1 712 ZWAEFILEFRER
Tab.1 Age composition of 7- to 12-year-old twins

Male( 55 ) Female( /) Male-female "
Year 0OSDZ Total( £ Fl)
ar MZ DZ Total( J A1) MZ DZ  Total( JAll) ( )
(8 )
n % n % n % n % n % n % n % n %

7 24 124 22 17.5 46 14.4 20 12.0 34 21.8 54 16.8 16 16.7 116 157

8 30 155 14 11.1 44 13.7 26 15.7 24 15.4 50 155 20 20.8 114 154

9 48 247 16 127 64 20 36 21.7 18 11.5 54 16.8 14 146 132 179

10 44 227 16 127 60 18.8 20 120 32 205 52 16.1 18 18.7 130  17.6

11 26 134 20 15.8 46 14.4 36 21.7 18 11.5 54 16.8 12 12.5 112 152

12 22 113 38 302 60 18.8 28 169 30 192 58 18.0 16 16.7 134 182

Total 194 100 126 100 320 100 166 100 156 100 322 100 96 100 738 100
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Tab.2 Craniofacial measurements of 7- to 12-year-old monozygotic and dizygotic twins

Male( %) Female(%r) Male-female( 54 41))

V(atr:lﬁl)e(““ﬁm MZ Dz MZ Dz 0SDZ

X S X S X S X S X S
BSIS 170.72 7.80 169.84 625 16622 623 167.14 771 16892 791
L 5E 148.48 692 147.75 8.03 146.13 787 145.81 6.34 143.67 7.52
Sk 51555 18.50 51810  17.65 514.14 184 51329 2144 513.01 19.32
R N 102.13 639 101.99 636 10230 665 10127 6.30 98.65 6.10
[ 12259 7.09 12494% 774 12060 751 12267% 730 125.06 6.95
T ARUA 18] B 96.80 6.88 98.05 7.06 94.45 6.39 9597+ 728 95.19 7.98
AR P £ 0] 5 34.66 2.57 3430 248 3339 292 34.26 2.86 3497 3.44
AR A1 ff 18] i 85.49 4.46 87.08* 4.94 84.19 443 84.40 538 8597 5.02
B 3158 248 3221 272 31.08 284 3158 267 3222 225
(W 39.40 355 40.99 352 39.44 333 39.63 3.89 3992 3.77
b linr= 170.99 8.18 17330 724 17148 874 171.03 9.63 17272 7.96
JEATH 5 108.52 6.62 107.51 6.87 106.33 6.86 103.99 6.72 104.25 8.23
= 47.13 5.17 46.03 567 46.72 6.08 4503 535 4270 6.66
=30 1635 236 1735 3.06 16.36 273 1624 222 1725 2.94
ELSTRERS 56.77 404 57.18 422 54.98 3.89 56.02 410 5538 4.50
B 3045 2.89 30.25 2.84 28.64 327 29.30 299 29.85 2.70

W [FPERI MZ 5 DZ [RIELEE,  *#P<0.05,

&3 712 S BURNEFREBNRIEFN AT E. NEHEREAREXRILR
Tab.3 Intra- and Inter-pair variance and interclass correlation coefficient comparison of craniofacial
measurements between 7- to 12-year-old male monozygotic and dizygotic twins

Intraclass correlation coefficient

Variable(J5#7) Intrapair variance(%f P J7 %) Interpair variance(} /8] J5 7%) LB F O
(mm) MZ DZ F MZ DZ F MZ DZ z
BXS 9.36 16.65 1.78 98.28 64.16 1.53 0.83 0.58 3.03%*
oo 952 18.11 1.90 82.11 10990 134 0.79 0.72 1.06
K9
S 36.71 100.87  2.75%* 50698 38267 132 0.86 0.58 3.90%*
BN 8.21 18.20 2.20% 68.14 5807 117 0.78 0.52 3.89%*
% 10.92 21.71 1.98% 83.80 88.39 1.05 0.77 0.61 192
80 5 8.54 153 1.79 6701 71.92 1.07 0.77 0.65 155
W A 0 5 1.64 271 1.66 1086 8.61 126 0.74 0.52 2.23%
WS i 44 832 1.88 30.60 2759 L1 0.75 0.54 2.23%
. 1.41 2.98 2.12% 830 851 1.03 0.71 0.48 2.20%
S Ut
. 4.14 6.10 147 1654 14.00 118 0.60 039 1.68
v
T 13.78 28.65 2.08% 91.76 68.38 134 0.74 0.41 3.10%*
AT 1081 1746 1.62 5891 65.10 .10 0.69 058 115
B 489 552 L13 4641 5823 125 0381 083 032
T 198 265 134 824 1673 203* 0.61 0.73 126
5 iy
S 361 525 145 27.10 30.53 L13 0.76 0.71 0.88
SO 367 554 151 13.15 1044 126 0.56 0.31 194

vE: MZ Y DZ [ajteEg, * P<0.05, ** P<0.01.
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Tab.4 Intra- and Inter-pair variance and interclass correlation coefficient comparison of craniofacial
measurements between 7- to 12-year-old female monozygotic and dizygotic twins

Intraclass correlation coefficient

V(arr;?sl)e(%ﬁ) Intrapair variance(X} [ J %) Interpair variance(X i) J5 %) (LA RO
MZ DZ F MZ Dz F MZ DZ Z

ki 7.76 13.90 1.79 61.59 80. 84 1L.31  0.78 0.71 0.97
DS 9.35 16.92 1.81 108. 56 56. 61 .92 0.84 0.54 3. 8k
Sk 34.51 97.59 2, 83k 463.30 44829 103 0.86 0. 64 3. 34k
HWikse NG 7.27 14. 96 2. 06% 71.21 52.28 1.36  0.81 0.55 3. 21k
T e 16.83 17.86 1.06 71.97 66.56 108  0.62 0.58 0.43
I~ A0UA 1) B 7.61 15.08 1. 98 54.35 71.35 .31 0.75 0.65 1.28
AR PN £ 18] o 1.92 3.27 1.70 14.57 11.99 .22 0.77 0.57  2.26%
R4 1 1) i 3.73 7.75 2. 08 29. 44 38.10 .30 0.77 0. 66 1.47
B 1.17 2.97 2.53% 11.71 7.8l .50 0.8 0.45 4. 155
15 2. 60 5.45 2.10% 13.17 15.56 118  0.67 0.48 1.79
b linr= 10. 16 30.20 2. 97k 116. 82 107.52 108  0.84 0. 56 3, 6k
JEAS I = 7.51 11.30 1.51 72.33 61.63 .17 0.81 0.69 1.77
B 3.36 5.29 1.57 61.21 47.59 .29 0.90 0.80 2,19
& 1.67 2.9 1.79 12.80 6.27 2.04¢  0.77 0.35 4, Ok
BHH K 4.55 6.97 1.53 24.21 20.93 116 0.68 0. 50 1.78
KI5 3.71 2.9 0.79 17.62 15.01 1L.17  0.65 0.67  —0.25

Vi MZ 5 DZ [abesg, * P<0.05, ** P<0.01.

2.3 EMESIFRWAE T LI EIBIR ATTE X677 R AN L RHELE

Yo LB TR T 2 R T 2 R A A R (3. 4 RIL, B
AR, Y A EARBR MZy DZ ORI 7 2268 B2 5 (P>0.05)  BR e MEASUI Gi4b, B3
L AERR IS D7 228 DZ>MZe B e 4k 2 BRI A S R B0 MZ>DZ, B3
kMl BN RIS B AR, Bk, IRAMAN G, bk
Fhity JEE MZ, DZ W2 G0 L (P<0.05) , K BE45FE MZ 2 DZ SAIALL.
2.4 Mx B RTEAE UAE T-Sk TR 45 I8 1 5 ER B AR R S0 RY fe v

50712 5 B PO TS S P PR 5 A TR A S TR R 4R
BFJG M . 0P, S SRR SRS R, e 5 R B . BRACHIH 5k
AES BIRISL, oAb ST SRR F A7 0 ACES 487, ootk 28 (A) 3 &4 h51 4 A
FEBERSM (9%-77%) s MU hRATAEIE FFRBI0N (C) (0-73%) + HEBRIRBEMM (E) %}
A TR AT SR S MR/ (9%-33%) 5 AFR N0 & BRI A AN R R S0 (4%-
37%) o MEEIESERY I AL BE R, AR Sk SRl MRAN 0 0I5, 235010 2 F it
T BERE B (64%-76%) 5 LoMEIR S UE . SR BOE. 2XIAI o A 2 ST KK 0 38R A4 P 6
(66%-84%) o T VLMK GE. ASUH KRS, LRy W% T8 1 6 A i )
S IRBE I MR AL <30%) o Sk S5, MRAM I 1R B0 255 HE K PR 1 55
LRI ZES, KoK RE D M1, RIS KR T BN %S, Lk, I
A0 FERZESEEK 3 TAEbR T, Yy G RIBRBEN 2 R RK
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Tab.5 Variance components estimates of craniofacial measurement indexes under optimization
model of 7- to 12-year-old twins
; A R IR o A A %
ik (W Aosc)  cosien . Eowcy | TRAmsowe) G
BSS ACES % 0.20  0.02~0.52 0.44  0.14~0.61 0.14  0.10~0.21 021  0.13~0.31 0.25
(M1) 5 0.57  0.00~0.77 0.14  0.00~0.74 0.19 0.13~0.31 0.10  0.04~0.21 0.64
3k ACES & 0.77  0.69~0.84 — — 0.16 0.12~0.23 0.06 0.02~0.13  0.82
M3) % 0.25  0.06~0.49 0.53  0.30~0.70 0.18  0.13~0.25 0.04  0.00~0.10 0.26
Pl ACES %t 042  0.30~0.57 0.13  0.00~0.25 0.09 0.07~0.11 0.37  0.28~0.46 0.66
(M6) % 0.52 0.37~0.70 0.16  0.00~0.30 0.11 0.09~0.14 022 0.13~0.31 0.66
Fidse /N ACES & 0.44  0.27~0.64 026  0.06~0.42 0.19  0.15~0.24 0.11  0.05~0.19 0.50
(M6) 5 045  0.28~0.66 026 0.06~0.42 0.19 0.15~0.24 0.10 0.04~0.18 0.50
T % ACES & 0.13  0.00~0.36 034  0.15~0.53 0.31 0.22~0.43 022 0.14~0.31 0.16
M4) b 035  0.14~0.56 034 0.15~0.52 0.21 0.15~0.52 0.10  0.04~0.18 0.39
NAfIE S ACES & 036 0.23~0.52 0.27  0.12~0.40 0.15 0.12~0.20 022 0.13~0.31 0. 46
(M6) 5% 040  0.25~0.57 029  0.13~0.43 0.16 0.13~0.21 0.15  0.08~0.24 0.46
APy fl % ACES %t 0.53  0.33~0.74 0.18 0.00~0.35 0.22 0.16~0.30 0.07 0.02~0.14 0.57
M4) 5 0.45  0.21~0.69 022  0.00~0.42 0.23  0.16~0.31 0.11  0.04~0.19 0.50
HRAMAE % ACES & 0.28  0.09~0.49 0.38  0.18~0.54 0.16 0.11~0.23 0.19  0.11~0.28 0.34
(M2) % 0.61  0.51~0.70 0.00  0.00~0.08 0.19  0.14~0.26 020 0.12~0.29 0.76
5 ACES & 0.53  0.35~0.70 0.11  0.00~0.27 0.16  0.11~0.22 021  0.13~0.30 0.67
(M4) % 044  0.24~0.64 0.12  0.00~0.29 0.21 0.15~0.29 0.23 0.15~0.32  0.57
(B ACES & 0.44  0.24~0.62 0.10  0.00~0.26 020  0.14~0.28 026  0.18~0.35 0.60
M4) 5 0.39  0.14~0.59 0.11 0.00~0.30 033 0.24~0.44 0.18  0.10~0.26 0.47
S = AES i©@ 0.64 0.55~0.73 — — 0.12 0.09~0.17 024 0.15~0.33 0.84
(M5) % 0.59  0.49~0.68 — — 0.22 0.16~0.30 020  0.11~0.28 0.73
JEAS I = ACES 0.15  0.00~0.35 053 0.33~0.68 0.14 0.10~0.21 0.18 0.10~0.27 0.18
(M2) 5 0.34  0.08~0.54 0.28 0.10~0.50 0.24 0.17~0.33 0.14 0.07~0.23  0.40
By ACES % 0.09 0.01~0.19 0.69  0.59~0.78 0.13 0.10~0.16 0.09  0.03~0.16 0.10
Me6) Y 0.10  0.01~0.20 0.73  0.63~0.81 0.13  0.10~0.17 0.04 0.01~0.09 0.10
BPHEK  ACES « 0.60 0.50~0.70 — = — 026  0.19~035  0.14 0.07~022  0.70
M3) 5 022 0.03~0.48 0.52  0.27~0.70 0.21 0.15~0.28 0.05  0.01~0.12 0.23
39

AT NREE R A% 22 (K B VA L o MRV 70T 9 5 ik A B
FESEBR Lot S AR L, AT HEAE R e, AR R, (H TR TR, A
REFE A MR ARG R, EIRERUN, ARAERECN, T8 R —E Mm% AW
RN HTEAR TS, B8R Mx AU & g i T B, RIS ERAE N R i bk
TINCABR ], A i AR A MR R A SR AR bRt AL 5, eV R T PETI R AR RS A 300
RGN, AR IVETFIERMSE T EZER, SR .
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AHHFUA, TEARTHI e~ T8 A0A [ 55 A 5 v IR st A% FE LIS, Horh G LAl o B,
XA fE S 2R LB TS CREALE AR i) RERNIHEA Y. Ll e, &
BEER B 5-17 & )LE /D AF SRR R A R, s Dk 15 BHr. otk 13 B Hirh R
FASEW Bk S5-15 % Emhain T 10.09mm, 2k 5-13 % SN T 8.60mm) , LY
BOLE N S e SR B e R EW B2 (P<0.01) ", — s, LD ELERREPLOE K
BN EREE D L (s S UK, MR BT AR B, 8 S RISy, A%
JEAEAE ik U M T S i s B e SRR BB AR IS (AR AL A G /N, 5K S0 AR,
7-11 % P b, BRI KR 50 8.5mm. 2.5mm, [FlEE LH B, BT KR
530 6.8mm. 2.5mm"™, X ] gt A SR SR FE R R R 2 — o AFST Sk K
WAL JEARAENE N 225, RIS R AAAERE e M bk agi 4% 75 22, iX 5 Sharma 55X 18-25 % XUE
TRIMFFTEE R 30 Sk9E. AR AN ) 9 A1 2830 B 38 P AP AE R I ) 2 5, 3
T2 5 FBORKARbR D) . LWL IR N A Rl ), RS st Bk s bR S, Y.
0 PR DA R IR UBRE FEAN R UG A5 TR . AT, SIS il oM 3 B ve 2
N 1y <tp,, ANIEGRATEAEZ 0T, WUS SRS 58 TC AR

AHFGEE RS EH WA LG, Sk Sk s RSk [ 1R 2 A% FE I TR & R &2 it
WL IR a7 A ANBERIEL, Sk 3845 1 i 1 Sharma 25358 1) B[ R%
EXAE TR AR (0.80) 1, SIS BAL) )Lk AL E (0.63) BT, HEMAE
W BRI 25 1T R0 S i Fa bR (B B AT — e 5. 4bh, TRiEmfeg, BHLE S —AM g
PG|, RS, o1 Gifeliz) - ohF REET2) RS S 8uR L
oA U RIS 1 2 e PER. AERE . EIRROL. ARMEIAEL, S U B
Hh s I ast AL BUIR I A1 FE RE M Sk 1 R B /KK, SO 7 Nt AL sl B 7 2240 75, 2k
—EREE R AR FE /N e DRI, FEASI AR FIVE ARG 1 b S P 22 ey IR JE
T TTEAN R S AEAN AR S b st AR FE I 22 57

ARG T B H 208 A - ) LR Sk AR AR (R AL B, dioR T g4 5 BB D 0] 2
W8 ) LHE Sk IR A B IR R E IR FE BCRe i, A alE P ERTULEE R B I L gL I 3=
KARBE T R, W TR LR I RARR B o TAECRAE Al 8 J T 1ds
AAELERN IR FILSE R S, IR IRIRE 2 RIS AR E . TR 51T
FUMIRY: FHAR AL — & B AR
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Genetic Analysis on Craniofacial Characteristics of School-age Twins

LI Yu-ling', JI Cheng-ye’, LIU Yan', DING Yi', LUAN Tian-shu',
ZHAO Man', ZHENG Yu-na'

(1. Institute of Life Science and Technology, Inner Mongolia Normal University, Huhhot 010022, China;
2. Institute of Child and Adolescent Health, Peking University, Beijing 100191, China)
Abstract: The purpose of this paper is to analyze genetic and environmental influences on
craniofacial development of 16 anthropometric items of school-age children in China of 369 twin
pairs including 180 monozygotic (MZ), 141 like-sex and 48 opposite-sex dizygotic (DZ) aged
7 to 12 years enrolled in schools in Hohhot and Baotou. Anthropometric items were measured
using the standard methods of measurement. Quantitative genetic model fitting and estimates
of variance components were done with Mx, a structural equation modeling package designed
for the analysis of twin and family data. After adjusting for age, the results were as follows. In
cephalic measurements, head circumference had a higher heritability (male 66%, female 66%).
Higher heritability of facial measurements was physiognomic facial height (male 73%, female
84%), nose breadth (male 57%, female 67%), interocular breadth ( male 57%, female 50%) and
minimum frontal breadth (male 50%, female 50%). Gender effect existed in heritabilities of
head length (male 64%, female 25%), head breadth (male 26%, female 82%), external binocular
breadth (male 76%, female 34%) and physiognomic ear length (male 23%, female 70%). In
conclusion, craniofacial development of school-age twins were influenced by genetic and
environmental factors in which male and female’s head circumference and physiognomic facial
height, male’s head length and external binocular breadth, female’s face breadth, nose breadth,

mouth breadth and physiognomic ear length were influenced primarly by genetic factors.
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