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Fig. 1. The skulls examined.
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Fig. 3. Age estimation by closure of palatal sutures®®.

Fig. 4. Age estimation by closure of cranial
sutures®™®.

® WA ol % A

9l
(b 2RAF % ARFH (Fig. 5)
o2 BT PAHIAT G 3
obRA, getaEA, 0 stEEAe 2

0.247
eramx x= B

Fig. 5. Root canal index (n/m).
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u o
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D ' .
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Fig. 7. Ranking standards of attrition degree”.
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Table 1. Sex determination by tooth measurement on Y9

(mm)
Tooth No.| Crown length Crown width Crown thickness Root length Total length
#21 7.35 F 8.00 F 6.95 F 11.10 F 1845 F
#22 6.20 F 6.65 F 595 F 10.05 F 16.25 F
#25 7.80 M 6.35 F 890 F 1045 F 1825 F
#44 6.35 F 7.10 F 7.60 F 11.65 F 18.00 F
#48 5.10 F 1045 F 9.90 F 9.80 F 14.90 F
Table 2. Sex determination by tooth measurement on Y12
{mm)
Tooth No. Crown length Crown width Crown thickness Root length Total length
#11 11.90 M 8.60 ? 6.90 F 9.90 F 21.80 F
#12 10.10 M 6.80 F 1255 F 1255 M 22.65 M
#13 10.60 M 8.30 M 1455 ? 14,55 ? 25.156 ?
L #23 10.70 M 8.20 ? M 820 ? 13.90 F 24.60 ?
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1) A4

FAZNN drte 44 5o #FYA @
gt} xolA &2 HBrEE de dAos #
EH 2 H(Table 3), ALAZS] EEs o
DNARNoNE 2% ddo2 uehdchFig.
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Table 3. Sex determination by tooth measurement on Y37

(mm)
Tooth No. | Crown length Crown width Crown thickness Rooth length Total length
#11 8.25 F 780 F 7.00 F 10.85 F 19.10 F
#12 7.30 F 6.75 F 6.00 F 1170 2 19.00 F
#13 6.90 F 7.40 F 7.40 F 15.00 ? 21.90 F
#14 555 F 715 F 9.20 F 12.40 M 1795 F
wl | 880 F 760 F 7.10 F | 1050 F 19.30 F
#22 7.70 F 6.10 F 5.80 F 12.30 M 20.00 F
423 760 | F | 740 F 760 F | 158 ? 23.40 F
#24 6.10 F 6.40 F 9.00 F 11.80 ? 17.90 F
5 6.10 F 6.50 F | 8% F | 1180 F 1790 F
|l 8.00 F 490 F 5.40 F 9.70 F 17.70 F
432 6.90 F 565 F 550 F 11.20 F 18.10 F
#33 755 F 6.35 F 7.00 F 1015 F 17.70 F
#34 555 F 630 F 7.00 F | 128 ? 18.40 F
#41 6.00 F | 47 F 530 | F | 1160 M 1760 F
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4.Y70 dgdeoz FEHUY Y XolAEFA=Ze
A8 w8717 o2 §l 2 (Table 4), DNA
(1) A BA Agte g o2 Jehdoh(Fig. 8).
FAZAM e F587], 457 2 A3E
719] dido| mjefete oo EAo] thad &2 (2) A%
HA1, AEAZe BEHEFE YRS v FASE BEAY A AETe] B3R

Table 4. Sex determination by tooth measurement on Y70

(mm)
Tooth NO.L Crown length Crown width Crown thickness Rooth length Total length
32 | 940 | M 670 | M 600 F | 1040 F [ 1980 | F
#33 11.20 M 715 M 7.80 ? 1325 F 445 | M
#34 920 | M 695 F 765 F | 1205 F 21.25 ?
#35 860 M 805 | M 865 M | 1205 F 2065 ?
436 745 | M 11.30 F 1060 ? 1085 F 1830 F
#41 770 F 550 M 5.30 F | 1080 ? 185 F
#42 950 M 6.65 M 605 F | 1040 F 19.90 F
#43 1180 | M 7.40 M 850 M | 1280 F 2460 | M
#44 900 | M 725 ? 755 F | 115 F 2055 ?
#45 810 | M 770 M | 860 M | 1310 F 20120 | M|
Table 5. Sex determination by tooth measurement on Y87
(mm)
Tooth No. | Crown length Crown width Crown thickness Rooth length Total length —{
411 9.60 F 8.15 F 7.40 M | 1200 ? 21.60 F
#14 745 F 7.20 F 950 ? | 1060 F 1805 F
#5 | 680 F | 650 | F 900 | F | n2o| F | 80| F
#21 975 F 8.10 F 7.30 7 | 14 ? 21.20 F |
#24 725 F | 705 F 9.20 F | 125 M 1950 | F
#5 | 645 | F | 6% | F 80 | F | 1215 F | 1860 | F
#3 | 920 | F | 7% | M | 80 ? | 15, F | 203%]| F |
#34 745 F 7.20 7 | 830 ? 1195 F 19.40 F
35 730 | F 7.00 F 8.5 F | 1095 F 1825 F
Ml | 15 F 5.00 F 58 | 7 | 1030 F 178 | F
. #3 | 940 | F | 6% ? 86| ? | 12| F | 260 | F
| sy 8.10 I 2 | 710 F 8.00 ? 12.10 F 02 | F
#45 720 F 7.00 F 850 ? 1155 F 1875 | F |
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9 Zo B sihE FEOA BF 2AHIY FAEY d¥H AL vAYE 9, +F ¢
I, FEEE AR B KEEA A g7 dEEH Uz G RIE FEER
29, R 24U BAELLE FF FEY 717 FEste 49 E4E B
Z % AGER 77 EH7F 2dEHE T T3 AEAZY WEHESo o JEHy
AtE o2 FAlBEe] AT A4S HoFof DNAEAM M 25 g4 o 2 el WA ThFig.
60-70M 9] nHE O FAHHUTE EF FHAF 9), Ao FA & dAo2 AFE Ao B
o WEEE o] &3 A= 7zt 6224, 61.1 (Table 5).
A2 vx3 455 BAou M E
e &R JES 0-494= F (2) 9%
A= At FAEgo] tFE EAst] FHEAA = 30
A el FAEFAAE 30-494 2 A5
5. Y87 Ak 2AA G5 AREE o &3 ALE 747
496M), BTAZA fFAG A& Eoh
) 23
Table 6. Sex determination by tooth measurement on Y109
(mm)
Tooth No. Crown length Crown width Crown thickness Rooth length Total lenghth
#11 10.20 F 9.80 M 12.30 M 2250 F
#12 8.60 F 7.40 M 6.00 F 10.60 F 19.20 F
#13 7.40 F 7.40 F 8.00 F 16.05 ? 2345 F
#14 6.65 F 6.90 F 13.75 M 2040 ?
#21 10.25 F 9.60 M 7.00 F 13.05 M 23.30 ?
#22 9.05 F 7.65 M 6.60 F 11.45 F 20.50 F
#23 795 F 7.80 F 7.90 F 1585 ? 23.80 F
#24 6.60 F 6.60 F 9.50 ? 13.40 M 20.00 ?
#25 6.05 F 6.65 F 995 M 1295 ? 19.00 F
#31 7.00 F 9.45 F 5.75 F 9.60 F 16.60 F
#32 775 F 6.25 M 6.25 F 11.65 F 19.40 F
#33 8.60 F 6.60 ? 765 ? 13.30 ? 21.90 F
#34 6.95 F 7.20 ? 12.30 F 19.25 F
#35 6.50 F 7.10 F 8.30 ? 1325 M 19.75 F
#41 7.40 F 5.40 F 3.55 F 9.70 F 17.1 F
#42 7.70 F 6.20 M 6.15 F 11.25 F 1895 F
#43 8.80 F 7.00 ? 7.50 F 1370 ? 22.50 F
#44 6.10 F 7.10 F 8.25 M 12.35 F 18.45 F
#45 6.15 F 7.35 ? 8.40 ? 1355 M 19.70 F
#46 5.55 F 11.05 F 11.60 M 12.10 F 1765 F
#A7 5.15 F 10.60 F 10,40 ? 12.25 F 17.40 F
#48 595 F 9.70 F 9.70 F 10.10 F 16.05 F
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Table 7. Sex determination by tooth measurement on Y129

(mm)
Tooth No. | Crown length Crown width Crown thickness Root length Total length
#11 060 | F | 80| F 7] M | 20| M | 20|
#12 9.60 ? 6.75 F 6.40 F 13.25 M 22.85 M
#13 9.65 F 7.90 ? 845 ? 1525 ? 2490 ?
#14 8.00 F 745 M 9.65 M 11.40 F 19.40 F
#15 6.90 F 6.90 F 9.55 M 14.11 M 21.01 M
#22 9.55 ? 6.70 F 6.60 ? 12.40 M 219 ?
#23 9.80 F 7.80 ? 8.10 F 15.30 ? 2510 ?
#25 7.15 F 7.30 M 9.60 M 13.75 M 20.90 ?
#27 730 M 945 | F 1170 M | 1170 ? 1900 | M |
#32 7.60 F 6.90 M 570 F 11.80 ? 19.40 F
#33 10.30 M 6.80 ? 745 F 13.30 ? 23.60 ?
#34 9.05 M 7.10 F 7.55 F 1215 F 21.20 ?
#35 7.70 M 750 M 8.60 M 13.90 M 21.60 M
#41 6.70 F 4.80 F 5.70 F 11.10 ? 17.80 F
#44 8.90 M 6.80 F 750 F 11.10 F 20.00 F
#45 7.40 F 7.60 M 8.30 ? 14.20 M 21.60 M
6. Y109 7. Y129
(1) 44 (1) 94
FAEL Gmtet 9 epF o] Wio] m FHES BEPS o, A5 L EE
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Table 8. Sex determination by tooth measurement on Y142

{mm)
Tooth No. | Crown length Crown width Crown thickness Rooth length Total length
#11 7.85 F 815 F 6.85 F 12.25 M 20.10 F
#13 8.60 F 8.00 M 8.20 ? 16.80 M 25.40 ?
#31 6.00 F 4.80 F 525 F 10.60 ? 16.60 F
#32 715 F 5.80 F 5.65 F 11.75 ? 18.90 F
#33 8.60 F 6.70 ? 7.55 ? 14.10 M 22.10 F
#34 345 M 6.0 F 8.30 M 10.35 F 18.80 F
#41 6.00 F 470 F 540 F 10.60 ? 16.60 F
#42 6.55 F 550 F 5.80 F 12.75 M 19.30 F
#43 9.20 F 6.95 ? 7.60 ? 14.85 M 24.05 ?
8. Y142 1 2 3 4 5 6 7 8 9 10
(1) A4
FAEe AL dERE o, F587Isk &
FE7] 2 I 819 Eeo] Fylstd A
E4% /A3 ik AGAS st
DNARAdAE JAles wHHE o Fig.
9), Aot FA v ne AP0 2 nHE £X7t < 112bp
Z9ttHTable 8). " 106bp

s}
o

1 2 4 56789 1011

< 112bp
~106bp

Fig. 8. 12% polyacrylamide gel electrophoresis
of PCR products of X-Y homologous
amalogenin gene from the ancient teeth
of ¥9. 12. 37. and 70
(Lane 1 : size marker, Lane 2 : Y9. Lanes
3.4 Y12, Lanes 5.6 : Y37, lLanes 7.8 :
Y70, Lane 9 : male control. Lane 10 :
female control, Lane 11 : size marker).

Fig. 9. 12% polyacrylamide gel electrophoresis
of PCR products of X-Y homologous
amelogenin gene from the ancient teeth

of Y87, 109, 129. and 142 (Lane 1 : size
marker, Lane 2 : Y87, Lane 3, @ Y109,
Lanes 4.5 : Y129, Lanes 6.7 @ Y142,
Lane 8 . male control, Lane 9 : female

control, Lane 10 : size marker).
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-ABSTRACT-

Sex and age determination of the kaya’s ancient human skeletal
remains via dental approaches

Mee-Eun Kim, D.D.S., M.S.D., Myung-Yun Ko, D.D.S., M.S.D., Ph.D.
Department of Oral Madicine, College of Dentistry, Pusan National University
Bong-Soo Park, D.D.S., M.S.D., Ph.D.

Department of Oral Anatomy, College of Dentistry, Pusan National University

The author studied to determine the sex and age of 8 ancient human skeletal remains, which had been
excavated from ancient tombs located in Yeanri, Kimhae. Some kinds of personal identification methods with
their skulls and teeth were used for this study and the results were obtained as follows ;

1. Sex determination was possible in ancient teeth from 4th to 5th century, using detection of X-Y homologous
amelogenin gene by polymerase chain reaction.

2. DNA analysis proved that the materials examined were all male, but which always did not coincide with the
results from other methods for sex determination including comparison of sexual differentiation of cranium
and teeth and use of discriminant functions in the dental measurement.

3. There was little difference of the estimated ages between the methods by regression of pulp cavity and
attrition in teeth. The ages from these two methods always did not coincide with ones from evaluation of
closure of cranial and palatal sutures.

4, Sex and age of the matierials were determined as follows ;

- Y9 was estimated to be male in early sixties.

- Y12 was estimated to be male in late twenties to early thirties.
- Y37 was estimated to be male in early forties.

- Y70 was estimated to be male in early sixties.

- Y87 was estimated to be male in late forties.

+ Y109 was estimated to be male in early forties.

- Y129 was estimated to be male in late thirties to early forties
- Y142 was estimated to be male in late fifties to early sixties.

242



