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B Asopele) 3 7o) 574

Zoha, sols, tAR, 285, M
RS AEETLARE
log el ata o) oA o 3omAl
ZREEE R PER T PR

ZHEE  AAlekel 11593} Aabel 156 % dAlbes Erles) dulbs ppe) W Eops sy, 38
dian g e) wokeh AAlA el evbe ARd Bal 4 A S 24-Felge] 507%, ARl T AF T
o] 513%, Arfol AL A AxTY o) 519%, Fotet AR A% £fFolYol 502%, FEFET
Al E A% Heo] 62.5%, SHFFT AN E AFm Y] 706%2 7h8 wA ebuch &7H A&
FARE A4 W ZRA A st 44 1557, 13470, Ao dielde AAlErleel 247 142
A, 14870 2, 2352 AN AR T 1347), 2352 AN e A S 89702 71
whe] velie (p<0.05). 32540 AA Al A 146870, A4 ofzlel A 130.67), Fuke} b 13527,
kot oAb 143878, SEFFT @A BN, T ET oAl M 79870 2 vhebdet (p<0.05). Fanld 4
= A gk 15071 AAb ol 1437, &b} @Al 11670 Aol o7k 14370, -&-2-F dalel A 1224,
G2 FE ARl AL 1162 vhebdetp<001). |

AZHE NEFANM L, L, el 9 AZaeide 238 3a A4 die] A% LA AF3e¥e] £
vehte whd, G233 duelMt LelA AZzEiRe] A el ofde] 478 Faled Aalierot
o S ET At AFolael AR o)t B2 aqlel A8 LAHE ANLD Al g Frshe 5
o2 o] g5]o] AAltefets] oz} Aol Eofo] F 4 glvka AZhdc.

sote 7| gat : GAA o] A, A Al defol, AR ] Y, wBue] F, ALeAS

M =2 g AgS 7ha IAREE dger st iR

ZAeE Azt wAAAAE HG8e AR ¥
A7 e Algvlg =23 {37 A Aslgar, 53 gAaH ez WYHE FHAA
o) gl.ow (Holt 1973, Caplan 1990) 43 %<1 ¢ #gale] 7ol vl AF Zlez BT Hegid
el e Agelels #Hes) chawi, Aol ajebs] @A A o) fe] S E A AL oA
U mle oElw AW ) TRl wjl gz o] delud, ojst Ay 27 o] wEaby
vz A vehdth (Penrose 1967). ¥ 52 delx= A ¢ Fole & o] dbdol] Aoj g wghelis A
AR Aol B doF)= AR, B3] GAHe)A 2x & shAFa o] uAANAC IERYLS FIFL
23 BHEe} g AHA 78 At 249 €+ 7t AFS Agdsied 585 Ax2A o4
4= )7} (Uchidag} Soltan 1963, Gibbs 1967), = & 4 3loh (Preus®} Fraser 1963, Schaumann}
e o maAeoTE e Kimura 1991, Mglinets 1992). | 23]} %3 &
353{;%%“. 1997 A AR & W= A7) F2 Hlolr] 5784 ol (Penrose
correspondence to : 24 (Al i g o] Ao F &) ekmd) 2} Ohara 1978).

e
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— AT, FAW, YEE, A5 BYI| —
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o) A Aleketelol A3 A1
Aoz Fa3e] Haluerol
Helg vm RIS Gale
ol £e& F3 =y BAlsefolol
Ag AN QA AAEH AT
ulm #aehe] Haltepoe) 3w
FYeaA 2 A7 Assan.
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H}EH
[e=g = |

M=

Ha

TrhA

A} ob5E 1% S5emel HAlukefel
1159 (3 65, 17 50l A% BAA BAE
& AT AT GAA GAbe] 997 (27 547, o
A 457) 0\, e EF2el A BAA ol A
Alebolrt 169 (A 11, 94 5)e.2 ekt
g ez sgich daes dAuey 805
# AR T65E ke shaln.

2

1.

2 ATy

1} X =3 #
A LA AL Holt (1973) W offshdn &wl
SR Walker (1973) Wb o) -3k}

2} A 2T

(1) A &2 e fingerprint pattern)

A B8 28 AR (riradius)d] A s)l=
ol whel 3744 F fez EFIER, oY A
AL Al e FRgMe] Zht 0m o] Ate)
LxE o] FHA molx Holdt dmAtH el gl
gwokor 9 7F-2 &9 (arch), A} of shrt
Q Mmooz ® F-E 3= (loop type), I
93 AuAR 4B Dol F A Y 285
2oFog ® ¥HEE A8-Eo|F (whor type)o 2
T3 (Galton 1982). w2} el 2|7t 49
spapol] wheh A2l ulnar loop)? %317 %
(radial loop) 2.3 }3¢ich.

(2) &7} 5 Be 2 4= (finger ridge count, RC) -

A A AEAAHA 4 2998

36

¥ o =
rr (=)

(2

# while sReAdE A slisde
AEE FA ] | Rpila Azl
A Aol ¥4 @it (Holt 1958).
23> dmatdel g7 vl HRsdes
0ol e, 2B FANE 20 o] A
Sk ARE e A 2 AE dolsin

(3) 23] R34 4= (total finger ridge count, TRC)

d b ARaLE B g £9R
HE ARNG

(4) 2=313}73 4= (total triradius count)

4 &7kl e dwAde 8 2T
2w A4F A Ak (Holt 1958).

(5) £91= a-b H B4 4= (a~b ridge count)

EAE7IE 7R Y AE a-mAE, AR
E7h 71400 s Ad b-TAH ) ST a
WA FARS b-wAd e AN
@AY FAL Aol TRAFA sk A4 9
o}z,

(6) =] Z}E- (interdigital pattern)

SR ETRN (A2 &) A3 8] AR Ate]), Al

e

H
e 4z
ol

AN

SEE

hypothenar

™ o o o e -

Fig. 1. Interdigital Patterns.
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— Filupetote] A E —

E7hg (A3} AR 2] 7| AR Abe]), AAlErIE
(4R} A|57) & Z|A R Ale])o] AR, vhire]
2zt o, I, L2 fAEaL o7l eld EHE
ats}edv} (Alter2) Brahl 1967) (Fig. 1).

(7) atd angle: Penrose (1967)7} #|2b8 uble] £
A Aoz mAAel LT AR e
A& a-maRolgt sl GAAErE 7]AR
ol AL d-mapg e} sta £uAY mAbd
&t mAY ol gt o|v) as) t,te} dF AMHoe=
d439E o Arle & ade} 3o

3 MEFHEF HAL

(1) |44 Za}

10% FBSE 43 RPMI 1640 vl 2] ¢ heparin &
2 Aad dxdd 1mF 0.1 mle] PHAS F
Q3 3 37°C wiokz)el) T2A12F v oFEhe M E 55
22]7 Aell 0.1mle] colcemid® 933 =24

£+ & v 984 AL shx Akl ZedEkl
o},

(2} G-band¥]

IRY AZY Hehol=F 3Y F 3TC Ak
710 A A A7 &, wypsin®} GiemsaZ. G-band&

Al s,

4) AxAIe 2N

e 24 9 43 AFLE Excel ZEIYPE
Algalel o paired t—test® wlolst AAl 1
Y3 vheEEga Faele 4 ErkEhE AEE
Mg er, 28 BAH FFL 5% #ApE
A st '

2 it

Aatel A 808} oAb 761, FMA AL
3 alukeko} (o3} A ubelz} ) @Al 544} oz}
459 el A olakel Aalutefet (o3} v
ZxZolgt ) @Al 119 97 55 o=
slo] Erhgat fnpetre] w5 Eekabat, FEuH
#) (fluciuating asymmeiry)2| #2}efAd-g vy £4
3ol vhga e AJHE deinh

37
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1. X294 (fingerprint pattern)

A dad 988 wxdMdE A 9
A7l A Ag-Eolgol, AAel AR &7l
oMy AFaa)§ viebgol Autol vhy & e
2 2RAE o7k wlEsf Aol mylevt
ARl el zhe ke g viebdo Hute} i
A8 A FANALEINE AE, 22E ZRAN F
Zae|ge] 7} el viepdar, Aol oixpe] 7
$- QA LT A f-BelF el 74 wol g
wot Avbel dAbe] Ao e SgFol¥ el
426%, L2EME AZ | 482%, Aot
o7k2] REAME Sg-EoF o] 422%, 2EE
ANe Az e o] 444%2 7 240 Ht A
Z 512§ o] viefstAl viehgel 3T B4
Z 742 Pug By o35 9t i
T o2d YAHE S (545%, 454%), oA @8
A (62.2%), DA (66.7%) £712] LgEo|HE
A 28 &rldedA Ao Hx)EA
wol Vel xFaege) Ag dedie W
A8 98, ege OAAEAFAN B2} 182%FH
01%2 AAEH Ao vl #A velgen,
F3e ASME THEFIEE W 2R A&
Aajer oA 77t 18.2%, 100% 2, BAbe] &
7 22 WAEtEeN 27 91%,91%2 A
A el Al vhehdA] obd] vis) whe) ek
o] 28R 48 A vehde A
319wt (Table 1). A4l FAbe] $4E(495%), &8
&(525%) 2FA AgFe|do], JRelME
2 (48.7%), LEE(539%) 25X Az=sre]d o],
zulo}l wdale] A UE(519%), LE8E(51.8%)
2ol ApZE}E o], oAbl A & (49.3%),
QEEGLI%) B5FolA 2gEol o, e E L
P R AZmelge] 7 viehytot
(Table 2).

2. &7tat 5| 5M % (finger ridge count)

A4 2% A e 42 15570,
134712 74 %ol vekger, Futo} vhidA
= SAertetel A 2zt 14270, 14872 el
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Table 1. Finger patterns in each finger in normals, mentally retarded (MR) children with normal chromosoroe and mentally retarded
children with abnormal chromesome

Normal controls (%)

MR children with normal
chromosome (%)

MR children with abnormal
chromosome (%)

Finger  Pattern Male Female Male Female Male Female
Left Right Left Right Left Right Left Right Left Right Left Right
U 300 215 342 40.8 463 40.7 312 289 63.6 63.6 60.0 30.1
X R 00 00 00 00 00 00 44 22 0.0 0.0 0.0 33
W 67.5 72.5 632 579 500 574 60.0 64,5 18.2 273 30.0 622
A 25 0.0 2.6 [.3 37 19 44 4.4 18.2 9.1 10.0 4.4
U 325 350 382 474 333 48.2 400 44.4 727 72.7 60.0 422
X R 112 100 14.5 39 222 11.1 101 89 9.1 0.0 20.0 100
W 51.5 512 447 44.8 42,6 37.0 422 40.0 18.2 273 200 4f.1
A 38 3.8 2.6 39 19 3.7 6.7 6.7 040 .0 00 6.7
8} 575 65.0 566 684 66.7 574 48.9 55.6 727 818 1000 523
1 R 1.3 00 2.6 13 55 19 2.2 22 00 0.0 00 22111
W 400 325 355 303 27.8 352 4.5 37.8 273 8.2 0.0 41,1
A 1.3 25 53 00 0.0 55 44 4.4 00 0.0 0.0 44
U 435 375 42.1 368 38.9 44 4 378 24.5 36.3 364 700 31.1
v R 00 .0 00 040 1.8 1.9 00 0.0 00 9.1 0n 0.0
W 56.2 65.0 579 63.2 574 537 60.0 733 54.5 45.4 300 66.7
A 00 0.0 00 00 1.9 00 22 22 9.1 2.1 00 22
u 68.8 575 724 76.3 74.1 68.5 57.8 60.0 545 727 90.0 389
v R 00 13 00 13 1.9 00 00 0.0 18.2 2.1 0.0 0.0
W 312 412 250 224 240 29.6 400 40.0 18.2 18.2 100 40.0
A 00 0.0 26 0.0 0.0 1.9 22 0.0 9.1 00 0.0 1.1

U: ulnar loop; R: radial loop; W: whorl; A: arch.

Table 2. Fingerprint patterns jn tormals, mentally retarded (MR) children with normal chromosome and mentally retarded children with
abnormal chromosome

Normal controls (%)

MR children with

normal chromosome (%)

MR children with abnormal
chromosome (%)

Finger  Pattern Male Female Male Female Male Female
Left Right Left Right Left Right Left Right Left Right Left Right
U 46.5 44.5 487 539 519 518 43.1 4277 60.0 65.5 720 30.0
Lgﬂ R 25 23 34 13 6.3 30 16 27 54 36 80 00
dght W 495 520 453 437 403 426 493 510 273 273 160 200
A 1.5 1.2 2.6 1.1 L5 2.6 4.0 36 73 36 40 0.0

U 455 51.3 519 429 62.7 T6.0

Fotal R 2.4 24 4.6 3.1 4.5 4.0

° w 50.7 445 415 502 273 18.0

A 1.4 1.8 20 3.8 55 2.0

U: vlnar loop; R.: radial loop; W: whorl; A: arch.
. FEEEE AR ARSI B4 BeaEel b AdelEdNy obF AL o
Z 71 wol veld L, o552 o7l gleiA FeAdSE veEhiglen (p<00l), o= A
= AL A 897 71 we] Yebdel. dAke o xell A ZEo] viepet AA; ) ARt
38

Copyright (C) 2003 NuriMedia Co., Ltd.

AHGeHstn

[1P:114.71.5.213 | Accessed 2016/07/04 15:52(KST)



— FMuatefole] o F —

ol Wi zalw Yh$2=5F i ohal &rle 4. A E% (total triradius count)
Az f-2 8 AlolE R (p<0.05, p<

0.001) (Table 3), B dAANE 15070, el Aol A 116
A, e EZ BN E 12202 A4 dabe)
3. BT)25M% (total ridge count, TRC) ~ TTEEFE AR Abeld f4% Fejrh sl

(p<001). AA}odA} e} Aupofed el Al 3= 72} 143
A gAl e 14687, Adtel FAAME gz vehden ez oxlM: 116702
13527, b3 57 ARl ME 1315702 AL g4 g9 Geair ogzkls 93 z]—o]
of Hlgte] ArbolZellAl f23HA A JEET 51 1910k (p<0.01) (Table 4).
(p<<0.05). A4 AR} Ale 130670, AutolgelA
T3, ESFT ARl 98 4 L 5 o M4 (a-b ridge count)
2ol #2138k 2] 7h QA5iet (p<0.05) (Table 4). :
A PR A AdellA] 38070, LBENA

Table 3. Finger ridge counts in normals, mentally retarded (MR) children with normal chromosome and mentally retarded chikdren with
abnormal chromosome

. Normal controls (%) MR children with MR children with
Finger normal chromosome (%) abnormal chromosome (%)
Male Female Male Female Male Female
I 155 62%%++ 134 £ 5,05t 142 +6.6%* 14 8+6.7%* 134169+ 8.2+78%+
I} 14.8 4634+ 12945 7%++ 13.3+64** 13.3:6.4%% 13.1+£63% g.1k7.1++
1 14,86, 1%+ 129+5.6%x++ 1341+6.3%* 13.4£6.3%* 13.0+627% 834+7.1*+
v 151 260%%T+ 1342554+ + 139+6.2%* 13.94£62%* 13.169++ 8.2:£7.1++
v 14.6£60%* 12945 4%kt + 134£6.3** 13.41+6.3%* 13.069% 89475+

Figures are represented as Mean +5D.

** : Comparison belween normal males and females, and MR males and females with normal chromosome (p<0.01).

+ : Comparison between normal males and females, and MR males and females with abnormal chromosome (p<0.05).
++ ; Comparison between normal males and females, and MR males and females with abnormal chromosome (p<0.01).

Table 4. TRC, total triradius counts, a-b ridge and mean a-b ridge in normals, mentally retarded(MR} children with normal
chromosome and mentally retarded children with abnormal chromosome

MR children with normal MR children with abnormal
Normal controls (%)
chromosome (%) chromosome (%)
Finger Male Female Male Female Male Female
Left Right Left Right Left Right Left Right Left Right Left  Right
TRC 1468 +43.6%F 130.6+420*+ 1352 +46.8% 1438454 2% 131.5+3547% 79.8+68.9°
Total
triradius 150345+ 1434351+ 11.6:3.0%* 143+54 122+£54%F 11.6453+F
count
a~bridge 380442 375443  306+£50 385447  I1E56 370452 384448 370249 300£53 393457 38547 416143
E?;: ab 378440 39.0£46 371453 377449 39.245.1 37.1£45

Figures are represented as Mean £ SD, TRC: total ridge count.

* ; Comparison between normal males and females, MR males and females with normal chromosomne (p <0.05).
#+ : Comparison between normal males and females, MR males and females with notmal chromosome (p<({1.01).

+ : Comparison between normal males and females, MR males and females with abnormal chromosome (p<C0.05)
++ . Comparison between normal males and females, MR males and femates with abnormal chromosome (p<(0.01)
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— HohE, g, gFE, ZaT,

® 37442 veherd, Ao} dale] A4 A,
28E B5A 370702 S50t @glen, o
5522 FAIAE dE 39070, 22E0A
30342 vepkth A4 Akl ey Aol
A 39.671, LBl M 385702, Arte} Aol Al
A4 38470, 284 37002 Yehton Yias
ZollA Zhz} 38.57] ¢k 4167071 viebstet.
EEEE @AM AFR el vl oA
ME 71 AA vebsct (Table 4).

Al

6. a-b ridge count YEud|ciA (fluctuating
asymmetry)

F8] a-b A FASE Aole] ub-E FE w)d
AL A7 A 449 FHeolg Me)= Ae A4
FHAA A 63%, 10.5%, et dielMe 7t

Table 5. a-b ridge counts fluctuating asymmetry-in normals,
mentally retarded (MR) children with normal chromo-
some and mentally retarded children with abnormal

chromosome

MR children MR children

Normal with normal with abnormal
Difference controls {%) chromosoine chromosome

(%} (%)

Male Female Male Female Male Female
50+ 175 184 185 200 182 200
40 6.3 10.5 204 15,3 18.2 20.0
30 16.2 145 167 267 18.2 00
20 200 197 16.7 8.9 18.2 200
10 275 224 222 17.8 9.0 200
0 125 145 55 111 182 200

(symmetry)

o T

Byl —

7 20.4%, 15.5%, G557 FleAE 2t
182%%} 20.0%% Hglom, 57 ojake] Ho]E B
ol & Agol] AN FME T 17.5%, 184%,
Aol hidME 18.5%, 200%, THE-2F2elA
= Z47F 182%, 200%F Byt A4 duidae
1752 o] & vepd 7o) Zp 22 WEE 29
a1, Autol whate] A 17), Aukel oJA}ell A 3
A7F 7 el vl w9 EET e
My 5 o] 2B ey Feol ZHA ol
Gelygoh o E 520 Ag Abelrt We) E4F
QAR BdAFe] Feopdldy & 5 3lth
(Table 5).

7. &7ietel okzZ oA (fluctuating symmetry)
RlE 9} 4=

A G A3 EAETA v 7
7} 31.7%,342%=. 714 Fo] viekyts, Aule}
78] Aol ® B &7t A 33.3%2] w|dA)
& By G55 @Rl A U Stk
A 36.4%3, A SlelM e BH &AM
60.0%2] ¥ldAE By e nd HY

CWellM s EAETRR A B A ] AR wA

ehd whd Aupol Fuis}l gigEe FelMe
thekstA wrelded (Table 6). E7FFA F2) FE
A g Y g A oA A 2R A
o= A7t A4 ARl E 37.5%, Aute}
A MEe 204%, 257 FAIME 273%4%
ok A4 212 9= 408%, Aol o Aol A
31.1%, YJ¥3F Ao A= 200%] FEqA

Table 6. Fingerprint patterns with bilateral asymmetry in normals, mentally retarded (MR) children with normal chromosome and
mentally retarded children with abnormal with normal chromosome

MR children with normal
chromosome (%)

Normal controls (%)

MR children with abnormal
chromosome (%)

Finger

Male Female Male

Female Male Female

Asymmetry Symmetry Asymmetry Symmetry Asymmetry Symmetry Asymmetry Symmetry Asymmetry Symmefry Asymmetry Symmetry

1 228 7735 201 789 204 79.6 17.8 822 273 727 400 60.0
I 317 68.4 342 65.8 333 66.7 20.0 800 i8.2 818 60.0 400
I 203 798 19.7 803 24.1 759 222 718 9.1 90.9 00 1000
v, 177 323 9.2 90.8 259 4.1 15.5 845 364 63.6 20,0 80.0
v 213 787 £4.5 855 25.9 T4.1 200 80.0 273 T2 200 800
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— F4iluterole) B FE —

& vehlle] utolest SeE el vt A
Apelel 7| ofEul 47} B o] Vel (Table
7).

8. atd Zx

A4 ddek Aol whig A4 4 =
NE 455 o)37} g AT, S
z AL 56 olite] &, - AT 364%,
54.5%% viepd Wb G5 FE oA e S6=

oot Az vEiE Ao Az 40.0%3)
600%] e 5 20) e AL P ZFeA
atd Zr =7} A3 & 7oz eyt (Table 8).

9. x|Zt2 =224 (interdigital pattern)

=]

3

Ao 8] L, L, Lo mEokde 24

Table 7. Fingerprint pattern counts with bilateral asymmetry in
normals, mentally retarded (MR) children with normal
chromosome and mentally retarded children with
abnormal chromosome

- MR children . MR child with
Norimal with normal abnormal
Difference  controls {%) chromosome chromosome
. (%) (%)
Male Female Male Female Male Female
i} 15 0.0 19 22 00 0.0
2 8.7 79 7.4 22 182 200
3 223 237 29.6 15.6 91 200
q 300 27.6 40.7 489 454 400
3 375 40.8 204 311 273 200
Total 1000 1000 1000 1000 100.0

1000

& 2Fo|A Lol AF g
ol ?z-%oi b}EM‘—: al Aubel FRlel M Lel
A7} 76.9%, 66.7%2] AZF ety el vieputa Alwt
of o3z}£] 7:;'% I 2 2&dA 444%E gl
oh ) A4 GEEEE dAelME e, 28E
TR A z}z} 45.5%, 72.7%2 Fe Sl ool
ME 400%, 600%E 47 vepliglc. Fdes
Blwel e A dEngs eEEdA mEF
o) vielynt. A AtohEel Al LellAl A
Zae|ge] vehte We B3 FEedMe b
ol A AZ e e] gA Viebtet (Table 8).

Wil 4e d& 28

T |
AFFY FoA g3 W ALY F R
g AL AFIE|FHen o Bgo] 2g-Eel¥

Q ul o

1o —

A ol dAbel M Al AL A%y
ofe, efZell A AL B2 AL LgFolHolH. g
Al M AL B2 AFnEE 9% A &1
oo} oAAellM Ad FE DgEIHL 2BE

1K=]

YA &7}eelnt ,L%@ % Y Erbeel A el
= 25y gy g wes iz fAHd A

=Yg ‘3\1‘;]"(75“391 & 1980},
-2 oF2 u|9 A (fluctuating asymmetry, FA)
o ol pod fAMCT WA WA
2] 8] 7 A o) A 51.7:101] ALl ele] Yol =
o]} (Naugler®} Ludman 1996b), A|#=4¢ FAE

AARAZE HAs dgor she] £ulde a-b

Table 8. atd angle and interdigital areas in normals, mentally retarded(MR} children with normal chuomosome and mentally retarded

children with abnormal chromosome

MR children with normal

Normal controls (%)

MR children with abnormal

chromosome (%) chromosome (%)
Finger
Male Female Male Female Male Female
Left Right Left Right Left Right Left Right Left Right Left Right
245 823 81.0 67.1 68.5 0.4 72.2 65.1 58.1 54.5 364 20.0 200
Atdangle  £56 165 16.5 30.1 301 222 222 279 349 9.1 9.1 400 600
=56 1.3 2.5 2.8 14 74 5.6 70 7.0 364 54.5 400 200
I o I 0.0 54 2.6 00 37 5.6 4.4 4.4 0.0 0.0 00 - 00
“;‘;;‘;‘Sg“a‘ L 160 125 39 342 93 278 178 444 455 727 400 600
I4 788 700 5.0 711 76,9 66.7 7i.1 46.7 54.5 3604 400 400
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Brehne 1993, Bogle 2} Reed 1997).

MR AEr $2e Aee ol A P
Aol Aeot G 4 Yow, T AEE P vgHe.
2 #83km g} (Parsons 1992, Nauglers} Ludman
1996a, Whitlock 1996). ¥ @FA = a-b A F4]
2] g oA AelzA dF v A=
A5t om Aabolto A vl Al At Alele
% vidA Axrt F Aoz disiledt &
A e F, 39 Aozl Ay gl AN
gk w8 AT wghe] ADdtelelA Wgkar
eE=Erd e 3y ¥2 ¥EE va2A
St ok WA WEARe FAE Ve 7
+ 2 $¥e] AR o] g H - A= v
+, H et a&- 55, fragile X 332 282
F49Z FAA5L & v Ae] FrkEH= Fo
294l =) (Hirth 5 1985, Peretz £ 1988, Wilber
1993). ahe} Wzmze] Aubolzel wlale] o2
Mol w& HEE el E qQeld B A7s
= AbdEl ape|zb gle)k (Parsons 1992, Naugler$}
Ludman 1996a, Whitlock 1696), 221} a-b =24
42 9 vRARF 7} AL F AL @l 57
Alolyell Mgt ol wlshed AutetZe 717 ¥
£ wgale] Bx vjEE 2y} o3t A
g el 4955} Aol 514 ez s
bz A AE FAT A a-b A5 37
BerA] viAd A AT HdE AdL
Boh 2 wbdell 47 o4 vl A el A4
2o wste] AR Qo] @A FE vlhA ]
Euvl= Naugler?} Ludman (1996a)8] ZAzfbs}l FAL
S vheder.

Anage] gy @8] wod FA4mA
AolA 2, Amag o] FAHel ag-EelFe] B
4w golzlvh B dFelAe] FA4nA}
A5 9y AS ALl Az 150709
14.37], Atolzol| A Tzt 14.07] 2 1437, &3
FZAME 2 120709 1.6 2 velom, &
A7 el wisted vl & AE ngich
o) Aok WA oA ol A3 A
Folgol Be AL Ae oand T4l
w7b e A% WAL 2ok A2 ASoT A

[+

— o e

oln [ (2l -ldu‘

A

43

Copyright (C) 2003 NuriMedia Co., Ltd.

Az, AutelE T8 3 veRRE £o2 W 1}
g 22t oixbe] A$e gl st
A e Aeg wgoh aepy Al wlsle
AubolZoA| M FARAHP7F 3A e

ad ey tA4EAAS w4 Fel &
q o] zte] AdE B 4 ok FB oA IR
o} A AYFAAM B} gEelA 455 o5z}
713%= tjyiio|glal 56 oA 18% A =9t}
Aol A 56 o|Afe] 222%% A shglIt,
FEEETAME 56 o]A)e] 454%=2 4 A4 )
ol 4}e] AulelellA] atd 27t HAF) o Ao=
yepgh odabe] e dA gkl Fdg ke
2 Aupolell A o] zke] #AS FrlvT gleled
o] F FEEFFoME 5655 2438 Lol 30%
2 d2 24k P ad Z2E wlas)a 1wl <
7¥2] zbelzl 9lAIRt EFAEANAM T A=T v
eliglar &, 58 vlas) 29 vy ZRdA
Zo] & =g Byrh o3 Axpe WY
v FAe) e Awe] A ad At & Aol
o g-E i} A A o] Abel} of] }A] lalel 2
A e Autels] A% ad Zesl F1E
= ¥y} 48} (Rajangam -5 1995),

27k 5)-B-ekAl (interdigital patiern)-2 =7 (42
A 2h A3AL] F1AR Abel), AR (AH]3A) ¢} #44] 2]
AR Arel) W A (AlaA] 2k A5A) 2] 7] MK A
o)) A 7R-2 vpro] 42t I, I, I BA| 2 7]
A AZmeE e BASYS B oM o
232 $AY 4% AzTmdde) dUss) ¥
o} Rajangam 5 (1995)9] B35 B2 sl
ZyE|ge] &3 wlzgkg v msiglvh AadAe)
23 & ME L L Lol 21583 I8
o) 2.5%,113% 2 744%2 LolM 713 & 29
Wlxg Bl uhd, -2 FZo A Lol 59.1%, 1
ol 454%2 AzuY 2L Heid Lol AE
Fage] 2Enlzst oo AR Ase @At
2] A4 FUs) AN Lol AL ae]
g9 FRNEst Fihow GEFFRIAE Lt
L7} 27t 59.1%, 454%%] AZTE]y £¥os 3
& 2xg pyoh o g FdeA AL
Aatolel A Lol Agaede] £3¢ F5

AHCHstn 1P 114.71.5.213 | Accessed 2016/07/04 15:52(KST)



P, YR, YAE, PB4, B —

3 glent B FIAME L LMY AFT
3] E¥ol A vehdvl o) dt Axle A4
obg} AAlupefol s WAooz stedr kEolM I,

3 Lo R Aguege] 2UNEE v
sl & o Aalvpekole] Ag- A Aole] wlalM I
of AZuHY FHe] A veldel= Rajangam
E(1995)8] B.yel e ofAbE& Bth. Alter
E(1967)2 AAlefelol A 42 L9} LiolA A
A FFEFFe] 34~64%] M EFH T sl
£ Q4L Alter §(1967)9) Ay w@7): 8
v Az Po] $59 L, Leld #zt 209%,
34.9%, FH&2] I, 1ol A= zhz}b 14.0%, 32.6% =2 1}
eht S5 4% RRoIA Lol Agae)
ol Fde] 7 velgeh

02

1 =8

W7)E, F 7oy 349 A8 # 23 A
2]8} 23:101-111, 1980,

7o, o)l Fall4: : Down %32 dermatoglyphics
AFe] B2 AR AR 21 : 637645, 1980.

A, oA, £8E, R, A 4] g 2y
AR A AAQFEEA 10:251-264, 1997,

Ay, 249, ¥z, 9y, 43y

B obrhg, wtiEFe] AlEa sl Yl A
AFErE A 8:147-156, 1995,

Alter M, Bruhl HH : Dermatoglyphics in idiopathic mental
retardation. Am J Dis Child 113 ; 702-706, 1967.

Bogle AC, Reed T : Heritability of dermatoglyphic a-b ridge
count asymmetry. Am J Med Genetics 72 : 379-380, 1997,

Caplan RM : How fingerprints came into use for personal
identification. J Am Acad Dermatol 23 : 109-114, 1990.

Galton F : Fingerprints. London, Macmillian, 1982,

Gibbs RC : Fundamentals of dermatoglyphics. Arch Derm-
atel 96 : 721-725, 1967.

Hirth L, Singh S, Schilling S, Muller E. Goedde HW : Derm-
atoglyphic findings in patients with fragile X-chrom-
osome. Clinical Genetics 27 : 118-121, 1985.

Holt SB : Genetics of dermal ridges : The relation between
total ridge count and the variability of counts from finger
to finger. Ann Hum Genet 22 : 328-339, 1938.

A, 3714, sed e s e

Holt SB : The significance of dermatoglyphics in medicine :

A short survey and summary. Clin Pediat 12 : 471-484,
1973,

Jantz RL, Brehme H : Directional and fluctuating asymmetry
in the palmar interdigital ridge counts. Anthropot Anz 51 :
59-67, 1993,

Kunter M, Ruhl M : Laterality and sex differences in quanti-
tative fingerprint ridge analysis in a middle European
sample, Anthropol Anz 53 : 79-90, 1993.

Martin I, Gomez P : Dermatoglyphic analysis of La Liebana
{Cantabria, Spain), Finger ridge counts. Anthropol Anz 51
1 147-158, 1993,

Mellor CS : Dermatoglyphic evidence of fluctuating asymme-
try in schizophrenia. Br ] Psychiatry 160 : 467-472, 1992,

Mglinets VA : Disorders of finger flexion crease formation in
various congenital anomalies of human development,
Genetika 28 : 150-157, 1992,

Naugler CT, Ludman MD : Fluctuating asymmetry and
disorders of developmental origin. Am J Med Genet 66 ;
15-20, 1996a.

Naugler CT, Ludman MD : A case-conirel study of fluc-
tuating dermatoglyphics asymnetry as a risk marker for
developmental delay. Am J Med Genet 66 : 11-4, 1996b,

Parsons PA : Fluctuating asymmetry : A biological menitor
environmental and genomic stress. Heredity 68 : 361-364,
1992,

Penrose LS : Dermatoglyphics pattern and the sex chromo-
some. Lancet 1 : 298-300, 1967.

Penrose LS, Ohara PT : The development of the epidermal
ridges. ] Med Genet 10 : 201-208, 1978.

Peretz B, Ever Hadani P, Casamas_simo P, Eidelamn E,
Shellhart C, Hagerman R : Growth size asymmetry in
males with fra X or martin-Bell syndrome. Am J Med
Genet 30 : 185-190, 1988.

Preus M, Fraser FC : Dermatoglyphics and syndromes. Am !
Dis Child 124 : 933-943, 1963,

Rajangam $, Janakiram S, Thomas IM : Dermatoglyphics in
Down’s syndrome. J Indian Med Assoc 93 : 10-13, 1995.

Ravindranath R, Thomas IM : Finger ridge count and finger
print pattern in maturity onset diabetes mellitus. Indian J
Med Sci 49 : 153-156, 1995,

Schaumann BA, Kimura S : Palmar, plantar, and digital
flexion creases: Morphologic and clinical considerations.
Birth Defects Orig Artic Ser 27 : 229-252, 1991,

Copyright (C) 2003 NuriMedia Co., Ltd.

AHCHstn 1P 114.71.5.213 | Accessed 2016/07/04 15:52(KST)



— @Alerejore] mE —

Uchida IA, Soltan HC : Evaluation of dermatoglyphics in the genetic control of developmental stability. Proc R Soc
medical genetics. Pediatr Clin North Am 10 : 409 -422, Lond B Biol Sci 262 . 849-853, 1996.
1963. Wilber E, Newell-Morris L, Streissguth AP : Dermato-
Walker NF : Use of dermal configurations in diagnosis of glyphics asymmetry in fetal alcohol syndrome. Biol Neoate
Mongolism, J Ped 132 ; 19-26, 1973, 64:1-6,1993

Whitlock M : The heritability of fluctuating asymmesry and

45

Copyright (C) 2003 NuriMedia Co., Ltd.

AHCHstn 1P 114.71.5.213 | Accessed 2016/07/04 15:52(KST)



— iy, oIE, tAE, T, BHI —
Abstract

Characteristics of Dermatoglyphics in Patients with Mental Retardation

Dae Kwang Kim, In Jang Chei, Kyung Chun Yang!,
Pock Soo Kang!, Sung Ki Chang?®

Department of Anatomy, Keimyung Univeristy, School of Medicine,
|\Department of Prventive medicine, Yeungnam University, School of Medicine,

2Department of Anatomy, Kyungsan University, School of Korean Medicine

To study whether it is helped or not to medical diagnosis for children with normal and abnormal chromosomes from
mental retardations, avthor performed and analyzed patterns of fingerprints, palmar prints creases on 99 mentally
retarded children with normal chromosome and 16 mentally retarded children with Down syndrome and compared with
healthy control group.

In patterns of fingerprint, high frequency of ulnar loop showed significantly on fifth finger in mentally retarded
children, while dominant whorl showed on first and fourth fingers in control group. High frequency of finger ridge
count was appeared in Down syndrome, mentally retarded with normal chromosome (MRNC) and control group in
order. Total ridge count TRC) was significantly decreased in Down syndiome, MRNC compared with control group.
Total triradius count was significantly decreased in Down syndrome, however, no discrimination between control group
and MRNC was found. a~b ridge count was not different among the groups. atd angle was wider in Down syndrome
thar in control group and MRNC. Interdigital pattern was high on ulnar loop of I in Down syndrome, in contrast, on
ulnar loop of 14 in control group.

In conclusion, detailed analysis of dermatoglyphics is able to contribute to study medical diagnosis on children with
mentally retarded through above data.

Key words : Dermatoglyphics, Mental retardation, Down syndrome, Total ridge count
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