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Abstract

Stature and four cephalometric measurements{head lenght, head breadth, bizygomauc diameter,
bigomal diameter) were examined from samples of 461 Uygur 1n Xinpang, China. Comparisons of
head and facial morphology with geographically adjacent tribes were carried out o characterize
Uygur population and Lo understand racial hybridity. Most of Uygur were hyperbrachycephalic as
expressed by cephalic index and had larger lateral facial and smaller antero—posterior dimenstons
than Western Caucasians. The values of metnc traits showed differences between East and West
among Uygur populations. The results support the genetic diversily that seems to he caused by

genetic hybrnidity and unequal growth between East and West in Uygur.
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Introduction region they inhabit, which 15 well known as

historical ‘Sitk —Road’, makes a large part of

The Uygur population in the Xinpang Uygur  China, but most of the region 15 composed of
autonomous province, northwest region of desert The Uygur have problems of poverty

China forms a distinet small ethnic group. The and social unrest There was an abundance of
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study lor head and face measuremenis using
fossil skulls in Xinpang(Han, 1986a, b, 1991)
However, no work has so lar been carrmed out
on hving Uygur population

Racial differences in cramofacial size and
shape have been recognized, even though 1t 18
not known what genesuic factors contribute to
variations 1n such differences. In spite of
uncertainty of genetic factors, the hertabibity of
15 a function of population study.

data

a lrait

Especially, anthropometrc provide a
valuable source of information on bological
similariies in population groups. Recently,
studies of seroiogical analysis offered some help
to esuimatc the genetic distances between
population groups, bui were most often hmited
n terms of sample size and the number of loct
Recent analysis of human leucocyte antigen
(HLA) in Uygur population revealed a specifec
anugen, B59, which was known to be present n
only a several populations including Korean
(Han et al, 1986).

Instead of the racial classifications; studies of
anthropological varation have shown how these
data may be analyzed with respect to the
anthropological geneuics. Genetic vanation 1s
reflected in phenotypic vanation. Nevertheless,
recent studies revealed that genetic vanances
are not found 1n geographically remote area
and in same populations migrated into the other
1987 ; Relethford,
1988). But these results were not keeping with

other study(Susanne et al., 1983).

area(Macbeth and Boyce,

The present study proposes to explore on the
stature and four cranmofacial measurements in
Uygur population. The purpose of this study is

to compare the measurements wn  Uygur

population with those reported in other

populations of geographically adjacent region

and those in Western and Korean populations
Owing to geographic difference, this study
summarized the results as comparison of two
populations between in east Xinpang and west

Xinpang for some anthropometric varables.

Materials and Methods

The data were obtained as a part of a held
project conducted with Uygur population 1n
1993. The sample consisted of 461 Uygur adults
(299 males and 162 females), aged 15 to 90
years{mean age of 26 9), living n Tour villages
in Xiyang autonomous provinece, China. Uygur
populations of the three wvillages(Aksu, Kuaqa,
Hotan)were analyzed as a group named 'West’
and those of one wvillage(Turpan) which s
geographically distinct {rom the former were
analyzed as ‘East’. In West and FEast, 213
samples(117 males and 96 females) and 248
samples(182 males and 66 females) were
measured respectively

All measurements were taken by a same
member to mimnmuze personal error. Stature was
measured with Martin-iype stadiometer(GPM,
Swiss) and cephalic and facial measurements
were carried out with Martin—type spreading
cephalometer (GPM, Swiss). Four cephalometric
items—head length, head breadth, bizygomatic
diameter, and bigomal diameter— were
measured by the method of Olivier(1969).
Cephalic index, the most basic proportion, was
obtained by the formula, (head breadth/head
length) x 100. We adopied Retzius’ classificat-
distributton  categories for
1843).

times

1on as classical
index{Retzius, Transverse
index (100

diameter/head breadth}) and zygomandibular

cephalic

cephalofacial bizygomatic

mdex{100 umes bigomal dameter/bizygomatic
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diameter) were also obtained Classifications of All measurements were standardrzed within
cephalofacial index and zygomandibular index  the age-sex cohori(Table 1) and data analysis
were based on Olivier's method(1969), was carrted out by student t-test.

Table 1. Age and Sex Distribution of the Sample

A East Wast Total
e
& Male Female Male Female Male Female
15~19 48 18 29 29 77 47
20~29 71 33 53 49 124 82
30~39 39 9 13 12 52 21
40~49 13 5 8 3 21 8
above 50 11 1 14 3 25 4
Results anthropometric measuremenis showed larger

values in males than in lemales, as expecied

The means, standard deviations of the ©ephalofacal index and zygomandibular index
measurements and mdicies are shown in Table 2. showed the sexual dimorphism, however,

These results demonstrated sexual dimorp- chlference of cephalic index was not sigmficant

hism in all cephalometric mesurements. All the  belween males and females

Table 2. Sex Differences of Cephalometric Measurements and Indicies 1n Total Uygur

p . Male Female Total

ara r

aramete Mean SD Mean S.D Mean SD.
Anthropometric

measurements

Stature* 1660 ¢ 66.2 1555 ¢ 561 1607.5 805
Head length?* 181.8 71 173.3 6.5 1789 80
Head breadth* 156.9 6.8 151.1 54 154.9 6.9
Bizygomatic diameter® 142.5 5.6 134.7 47 139.7 6.5
Bigonmal diameter* 1119 6.2 164 1 56 109.1 7.0
Indicies

Cephalic index 86.5 55 873 44 86.8 5.2
Cephalofacial index* 90.9 33 89.2 2.9 90.3 3.2
Zygomandibular index* 78.5 3.6 77.3 3.1 78.1 3.5

*expressed P< 05 by comparing between male and female
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The distribution of the cephalic, transverse
cephalofacial, zygomandibular indicies into the
traditional caiegoties are presented in Table 3.

Most of subjects were hyperbrachycephalic,
index of 868,

brachycephalic. Especially, the proportions of

with cephalic a lew were
hyperbrachycephalic were higher in East than
in West In West, mesocephaile, brachycephahe
and hyperbrachycephalic heads showed rela-

tvely uniform distmbution  However, in East,

only a few were mesocephahe and the majonrity

were hyperbrachycephahc, with the others
brachycephahe.

With respect Lo the shape of face, they were
far from being so homogeneous. In zygomandi-
bular index, Uygur had a somewhat wide jaw,
A little over half had broad mandibles, another
and the fourth

quarter had narrow )aws,

quarter were in termediate.

Table 3 Percent Distmbution of Indices in Uygur Population

Male Female Tatal
East West East West East West
Cephalic index
Dolichocephalic 00 68 090 0.0 0.0 38
Mesocephalic 49 282 0.0 10.6 3.7 20.4
Birachyocephalic 22.0 350 20.0 38.3 21.5 365
Hyperbrachycephahc 731 29.9 80.0 51.1 74.8 39.3
Number of sample 182 117 60 94 242 211
Transverse cephalofacial index 462 231 66.7 60.4 51.6 399
Micropside 313 427 242 333 29.4 385
Maesopside 22.5 342 g1 63 19.0 216
Macropside 182 117 66 96 248 213
Number of sample 214 23.1 273 375 230 29.6
Zygomandibular index 181 179 30.3 26.0 214 21.6
Narrow jaw 60 4 590 424 365 55.6 488
Medium jaw 182 117 66 96 248 213
Wide jaw
Number of sample
The mean wvalues of 5 anthropometric sigmlicant differences between males and
measurements and 3 indicies of males and females(P < 035). However, cephalic 1ndex,

females mm East and West are presenied n

Table 4. In West, all

variables

showed

cephalofacial index, and zygomandibular 1ndex

of males had no sigmiicance compared with
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females mn East Other varmables of males n
East showed signtficance(P<.05). Inlerestingly,
head length and head breadlh showed geogr-
aphic differences m our study. In both sexes,
the head length was larger m West than 1n

East, while head breadth 1n East was markedly

West.,

comparison of mean values of head length and

larger than 1n Staustically, the
head breadth between East and West showed
great sigmficance(P<01). Therelore cephalic
index showed difference between Bast and

West.

Table 4 Disttibution of Mcan for Cephalometric Measurements and Indicies in East and West of the

Xinpang Lyguw

Parameter Male
[Last West
Anthropometric measurements
Statwie 1662 9 16596
+55.5 +68.4
Head length 179.4° 1855
+6.5 +6.4
Head breadth 158.9° 1537
+6.1 *66
Bizygomatic diameter 1432 1413
+5.6 +5.5
Bigonial diameter 112.5 110.8
16.1 60
Indicies
Cephalic index 88.7° 830
+48 +4.6
Cephalofacial index 90.2° 920
+3.3 +28
Zygomandibular index 786 784
+3.7 +3.6

Female Total
East West East West
1561 3 1553.4 1596.6 16110
+52.9 +57.7 +723 +82.8
170.5" 175.1 177 2™ 180.9
+6.1 +6.1 75 +8.1
1521 150.4 157.1™ 152.2
+56 +5.2 +6.7 +6.2
1358 134.0 141 2™ 138.0
+4.7 +4.6 +63 +6.2
105.3" 1033 110 6™ 107 4
57 +5.3 +6.8 +6.8
89.5™ 85.9 88.9"" 84.3
+43 +3.8 +4.7 +4.5
89.3 89.2 859 90.7
+29 +30 +3.2 +3.2
77.6 771 78.3 77.8
+3.3 +30 +3.6 +34

*oxpressed P < 03 by comparmg between East and West in male Uygur

**axpressed P< 05 by comparing between East and West 1n female Uygur

***axpressed P<.05 by comparing between East and West in total Uygur
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Discussion

Even 1if anthropological data on Uygur 1s

meager, genetic studies of  Usgur have
employed blood anugen frequency and enzyme
distttbution  pattetn  to  analyze the racial
interrelationship. [a et al (1986) showed that
blocd enzyme givoxalase | patterns are different
among 6 ethme groups n China, especally 1n
comparing Uygu: with Korean Walkisaka et al.
(1986)

Uygur populations have close 1efationship with

demonstraled among 30 races thal

Mexican and Caucasians except European

Caucasians Nevestheless, distnibution of the
specific antigen 15 unlike above report. Han et
al (1986) pointed out that the specific anugen,
B39, shows distrbutional simlamty i a few
population, such as Uygur, Korean, and small
tribes of northern Thatland(LLahu) etec. This
discrepancy of previously published data
reflected that there are considerable diffetences
m the geographic and cthine distribution of
frecquencies  Therefore,

gene quantitative

measurements n cephalofamal structure are
valuable genetic matkers in human population
genetic survey

it 15 worthwhile o compare the present data
of Uygur with data collected {from the adjacent
populations even though studied by different
mvestigators(Table 5)

Regarding to stature, Uygur at 166 Ocm male
and 155.6cm in female was considered small to
medium when compared to worldwide popul-
ations. Hupno(1993} reported the mean height

for the Uygur as 167.7cm which 1s somewhat

fower than adjacent minor populauions, Xibo
and Kazak(168.5cm and 168.9cm, respecuively).
But his finding 15 somewhat higher than ours.
This can be explained by the fact that lus
sample imcluded only males aged 18 10 22 years
being drown {rom a group. And his sample was
a selected one himited to unmiversity students,
telattvely with good nutrition However, our
data included both sexes with vanable ages In
the present study, the stature of male Uygur
was exptessed as 166.0cm and this mean value
15 i similar to above report Huyne(1993)

poinited out that wn Uygur, there 15 no
geographic difference of stature between It
Uygur and Uruma Uygur, geogiaphically west
and east respectively When we compaited the
stature between East and West, our data also
showed no difference in males, but the female
Uygur i East was somewhat taller than those
n West

Zadi(1989) published cephalofacial measure-
ments in the Pakistanm Caucasian, a geographi-
cally adjacent race with Uygur population In
studing of interracial effect on cephalometric
measurements, Chung et al.{(1986) measured
the head and face in Hawanr Caucasian, who is
known to be in close relationships of blood
antigen with Uygur. Cephalofacial measure-
ments 1in Korean by Rha(1968), Chang(1989),
and Cho(1993) and those mn Lahu by Shima
{1942) were also reporled.

Head length of Uygur m the present study
was 178 9mm. This result was considered 1o be

somewhat larger when compared Lo Pakistam

Caucasian while much smaller than Hawan
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Caucasian, However, the head length of Uygur
showed similar values Lo Korean and Lahu.
Head breadth of Uygur was markedly larger
than other Caucasian population but similar to
Korean and Lahu While it should be considered
the age elfects on cephalometric measurements,
Farkas et al.(1992) pomnted out that the head
length and breadth reach full maturation at 10
to 14 years n both sexes. Therefore, cephalo-
metric measurements of our sample can be
considered as a meaningful value of adult
Uygur.

The present study showed that Uygur,
Korean, and Lahu have large lateral facial
dimension, as measured by bizygomatic and
bigomal diameter, Table 5. shows that Uygur, in
spite of genetic relationship with Caucasian, 1s
characterized by larger lateral dimensions than
other Caucasian. On the other hand, the antero
— posterior dumension expressed by head length
showed the opposite tendency with the
excepltion of Pakistam Caucastan. Surprisingly,
the results of these observation reflected that
Uygur population shows greater similarity with
Korean and/or Lahu. Of course, this can be
explamed by the fact that Uygur were admixed
populations  hisiorically  and

with  other

geographically. However, because historical
data on Uygur are scanty, it seems to be
impossible for the anthropometric comparisons
on Uygur between past and today.

Geographic  differences of cephalometric
measurements are regarded as a clue for
solving this problems. Geographically, Uygur of

West in present study 1s close to Afghan and

Pakistam, known as Caucasian, and those of
East have close relationship with Han inbe,
major population of China. Because of these
geographic relationship with other tribes, 1t 15
possible o think that Uygur has variable
hybridity. In our data, head length was larger in
West than n East, but head breadih showed
opposite trend. Lateral facial dimension as
expressed by bizygomatie diameter also showed
These results

this trend as cxpected

represented that Uygur in West s shghtly
narrower 1n head and face than those in East
Becasuse bizygomatic diameters were affectied
by hybridiy{Chung et al. 1986) and similar
results were shown in our study, it ¢can not be
ehmmnated the possibibty of racial crosses n
Uygur.

Even if we do not have confidence that these
differences are due to geographic distance

completely, 1t can be thought geographic
distance and hybridity have mfluence parually
on the cephalometitc measutements. Hybridity
elfects and migration effects on head and face
morphology has been studied enormously. There
were considerable discussion on the increased
variability m hybrid population(Trevor, 1953;
Relethford, 1988). However, Chung et al.(1986)
reported that interracial hybridities de not
affect cephalic index. And the reports that

migrations have no effect on morphological

characterisuics are publshed(Macbeth and
Boyce, 1987, Wilhams — Brangero and
Blangero, 1990) These discrepancies of

previous reports remained as problems to be

solved.
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Tahle 5. Means of Comparative Anthropometric Varables for some Racial Groups.

Uygur Caucasian Korean Lahn
Pakistam Hawan

Number 461 1 50 475 2,216 - 1,300 10
Male 299 1,532 650 10
Female 162 684 650

Stature 1,608 1,674 - — — -

Male 1,660 1,677 1,643
Female 1,556

Head length 178.9 - 174 2 187 6 178.4 183 1
Male 181 8 181.9 1832 179.0
Female 173.3 174 8 175.9

Head bieadth 1549 — 141 9 146.7 149 7 155 6
Male 1569 15331 160.8 154.5
Female 1511 146 2 156 3

Bizygomatic 1397 — 130.0 130.3 138.6 144.3

diameter 142.5 143.4 141 5 142.4
Male 134 7 133.7 1351
Female

Bigonial diametet 109 1 - — i011 - 1121
Male 1118 128 2 107.7
Female 104.1 117.8

Cephalic index 86.8 - 82.0 78.3 840 865 -

Male 86.5 843 86 4
Female 873 83.7

Cephalofacial index 903 - 92.8 - 92.6 — -

Male 909 93.7 92.4
Female 892 91.6

Zygomandibular index  78.1 — — — — — —
Male 785 75.9
Female 773

presentsiudy Hupno  Zaixdh  Chungetal Rha Chang Cho et al. Shima

~ not cited
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The cephalic index showed that Uygur sample
s predominantly hyperbrachycephalic. Signifi-
cant differences of cephalic index between
Uygurs 1n West and in East were also shown
{Table 4). Hupno(1993) reporied that Uygur 15
brachycephalic to hyperbrachycephalic and Kazak
i5 more hyperbrachycephalic than Uygur. He
discussed that the difference of cephalec index
between Uygur and Kazak represents the
differences of life style and hybndiny. Zaid
(1989) stated that the Pakistam 1s brachyce-
phalic or hyperbrachycephalic though many are
dolichocephalic His daia are simlar to our
findings 1in Uygur population in West, In the
previous reports{Shima, 1942; Chang, 1989},
brachycephaiic and'hyperbrachycephahc were
overwhelmingly abundant in Korean and Lahu,
and this distibution 15 simlar o Uygur
population 1n East

The comparison between cramal index of dry
skull and eephalic iIndex of hving head should be
considered  worthwhile.  Especially, because
digged fossil skulls were believed to be Uygur
historically, comparison of both index between
fossil skull and hving head can be considered as
comparison between past and today. Han(1991)
pointed out that the cramal indicies of fossi
skulls digged i Xinpang Uygur autonomous
province are 71.1 to 83.8. [t was much smaller
than cephalic mndex of present living head.
Remarkable increase of the ndex in our sample
may represent an example of the brachyce-
phahzation n the present people. In truth, there
toward
Such a

m Negro{Michelson,

seems 1o be a general lendency

increased brachycephaly nowadays.
tendency was reported
1643) Japanese

and more recently n

(Nakashima, 1986)

Zaidi(1989) reported the cephalofacial index
of 92.8 in Pakistani. Even though Pakistam has
both

classical

somewhat broader face than Uygur,

populations belong to mesopside,
category meamng medium size {ace. In Korean
and Lahu, cephalofacial indicies, 92.6 and) 92.4
respectively, were similar to Pakistam Caucasia
(Shima, 1942; Rha, 1968), and these values
were also classified to mesopside. By comparing
today with past inMexico Indians, Drusim and
Tommaseo(1981) stated the slenderization due
to mcrease ol cephahic index and reduction of

bizygomatic diameter. Chung et al.{(1986) also

reporied the maternal effect on lateral
dimension of face and hybriduy effect on
bizygomatic diameter. Even 1f geographic

differences of cephalofacial index were shown
between 11 East and in West, these differences
hand,

differences of zygomandibular index were not

were less significant  On  the other
found between Uygur i West and those mn
East

Especially, while 1t 15 known that gomal
chameter 1s of little racial difference but there s
a delinite sexual difference{Olivier, 1986}, our
result showed the racial and sexual differences.
In addiion, geographic difference was also
shown this result is supported by the report of
al.(1986)

diameter 1s significantly related to the maternal

Chung et stated that bigomal
effect of hybnd However, although there were
some reports that bizygomatic and higomal
diameters are altered by hybridity and time
depth, 1t 15 generally known that cephalofacial
mdex are less

index  and zygomandibular

important categories than cephalic ndex to
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estimate the anthropological genetic diversity.
To sum up, this study showed that Uygur 1s
characternzed by larger lateral dimensions than
Caucasians, and there are some geographic
differences of metric trait between East and
West, &s shown that Uygur in West bears some
resemblance to Pakistam Caucasian but Uygur
in East 15 mote likely to resemble Korean and
Lahu

thought that there s genetic hybrndity of Uygur,

\n  appearance Therefore, it can he

histomecally and geographically Because more
work 15 needed to elucidate genectic diversity
and characieristics of trait in Uygur population,
the anthropometric studies on facial morphology

and fingerprint are in progress.
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A7 9259 wele 2o Uiy AWAFRA A7

A4, g, st AP, ofaF4d, R, o] AF!, AP
AT e e)atolsh Meaty, ASHtT ofsoia §yea

Eosti oiet et mA, QAT 7o)t Hy-amA’
Adulst Azpois P ER AL, ok ety o|Fuet W yEm

723 ARAAAT AFete 46199 A1FAe Wz 4%, vl nevul, 9
dul, g Asstd 259 AVAFHA A& dolund starh HaFAe S A
$2 o] wEET o]F AdALE e FH FF, TIkAs EFA FAA olul B
29 Amet vlmsle] f2fUs] Weld FAL FHstRA shark 93FAL vl ¥HA
ol7b wlmA Fm vee Az Wuzk 2 Fgele] HAE wel AAT dgew 2 AxF
A FAAE wEe A2 dolsk Wule FH Ayl 2 AolF mgrh ART Uolsh
HulE olgs 4EE A4E $8 A% 9aFAe 9oz b a2 fAs
o g% faRde 3 5o FFAN o e S4L AT Ak o4
Aole FAEFae) ol AR Aols Ze FAA 4ol 8 vhehte Ao nel
At
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