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Fig.1 Search unit of the Photovolt Photoelectric 72 A D BB BRI 7T = %
Reflection Meter. BT 48— (T Tfs, i3ERk

UHFE) 2HA L, LaL, (1) PHHALEE LTEEx Y vral (BEREETI,
1957) 2 L3O T 4 vy — K CTHIE LIS, < v 2 vEBRIC K 2 HEHRME L EHlf e
D—HFERIHLTLOHRITNELDTR UL DI, —F, RHRMEEOELZMEE T 354
i, MEROBEBFERENEESNDIYD, MERLDENTHEIEEZOND, (2) Lk
LIMDT 4 vy —ic X BAEEMENCIE, bt ORERMRCETELEDECHEENS S
Nz, UEOHAICKD, JWEMMD S bAEEREEOT 4 vy~ K BHDBEHER L7,
DT 4 V& =D IR IERAORO HEEMBIGELIL, Chic & 2 EM TR
4434 (luminous reflectance) & HIFIN, D3 BLEDO—-THAPEEAEZ2 %, M2
TDT 4 VY —OsFMEMRE, BAADRES AR (AR eECT
i) LIRS, 7 4 v —DEKRFEEE (550—560 mu) Hi~E 7o v ORI &I
E—H LT3, EHEcTd 2mREftoggEsEashsd, Lrl, TOT 1 vy —
OBBEPEEMEBDTIAEL, ~F7 o v EOENEEMICH L TEBICHETEBVER
HEnz, VFNICEL, WEOKICIE FTMEHEICHEES52 2 L) BERCIANEEE

* Photovolt Photoelectric Reflection Meter (Mod. 610), Photovolt Corp., New Yori.
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Fig. 2 Transmission of the green tristimulus filter compared

0 e e
with reflectance curves of normal human skin (a male L 0.508, &ifElkT
Japanese), recorded by a HITACHI recording spectro- FEBWAT 1.0%

photometer. IV EHESNR

Back of hand

Transmittance, Reflectance (9¢)
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S IC 551 3 B EE DB D 41 13 OSBORN & DE GEORGE (1959) IC4EL it
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_ (2%:)2
2 [Z'X@Z—T]
n—1 °
TR AE RSSO, 2?2 B—IERERICOWTER Lz, SBED I8
kb, GBEK 5.0%, 2.5%, 1.0% & 0.5% ICTHRE LT,
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1. HEEAL, S, BICX2WEOER
FoRBRICEY A REBAROEREZ MBI HIC, £B% 1 hERAZGESE (124),

IN: ek (13—15%), It ERERAE (16—18%F) @ 3 EhicH ), HIRHRE
BEOFPERDISDTH b, ke UTHEEEMEIZ, HLOEE (1956) OFZHES
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EELLHER, ROX>BIEMSE LN, HEOH ALY @
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Tab. 2 Mean values of the luminous reflectance.

Group I Group II Group III
n Mean(9g5) n Mean(9%) n Mean(945)
+S. E. +S. E. +S. E.
Forehead & 43 28.140.42
? 44 28.6+0.36
Back of Hand 3 39 22.2+0.34
? 44 24.1£0.45
Outer Upper Arm 5 43 25.840. 38 34 25.1x0.62 35 27.3£0.81
? 45 25.5+0. 40 27 28.9+0.70 34 29.8+0.45
& 43 32.6+0.43 34 32.2+0.59 35 33.1£0.68
Inner Upper Arm
? 45 33.340.43 27 36.0-0.51 34 36.3+0.39
Shoulder & 43 27.0+0. 46

e 45 27.2+0.43

Chest 3 43 32.240. 48
2 45 32.6+0. 46

BL, F: %1, C: kg, S:&E, IA: LBWMA, OA: LEs@l, BH: F; H5R3FESE
L, —EAEER (P=0.05), ZEAEERX (P=0.01) KTHABEDH DT L%ERT,
BbBIEMIZBELEETHY, WE LMD bR ERAME WIAHERKT, HERE,
Fas e wrx, FHRPABERNTH 2. COIEMSHROHEE (1956) OREREIZIF—
T3, LR t OLBEEICBY 2 —KNA T=vIEBEOBRERITMICIVED, HhrE
v DEBAEMR S AR ERGE, —RicEABRTTEEESRER LD, o
TRHEAEISEARLZD A T=vES L, HOTRHEEIZEL (EDWARDS & DUNTLEY,
1939), T &1 WA ZE R BiT/NRIC BN THBET (818, 1956; GARN et al., 1956),
FRBIRADBEERICE ) 2 BAKMOBHBEEL LT LT LRV, BIRMICHE
SINTA T=YBDHOMEAICHES D LEZ LN S,

wic, FERRIOAEEEEIC D%, BHOESEROHIC X % EE2BRE LIcHERKD X
S BERIRD LN,

s I=TI=1
A A
? I<I=II

BL, RZE5Z (P=0.05) LB ZEEEL, FEREBREDOBNCEEEKT S,

BEERAES E RV IRV, ABERICET 2R, LFTR/NERD S hERANPIT TO
B (124 ~13—153) IKHEOWRMAED, b VEMOBVWET ORI EED Eo
ELSTREBENET B EDPERENE, ~BRECLFOREHEISFOZNLD S KRT
BB EBMONTNSED, ZOEDFERO—ICHERVE VY OEENEZ 5N 5B, GARN et
al. (1956) IKEBAAICE T BMET, B0 HHIRBGC 45 RERHRBNZRED T
3. AMEOHEL DI BERMCBI ZENERNRT 2 bOTRREVM»EEZ SN,
Ld 20/, ABHOESHMICE L TREXTOMTIDHEETHE I ENHESN S,
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Tab. 3 Mean variances and F-ratio tests for luminous E2iIcEniE, BFieBNT

reflectance. . BRETIRBUZEDOETH
Outer Upper Arm n |Variance| F-ratio P SN THHEMANSIL DTS
o — | om0 | THEW DTSN 85, 0
D) 3| 1616 < z‘zz Zzgz &3 12 RIE ORI 1 BE
. . Hii £ 3 ] 1 INH 7
ot (DZ) o | 05w | & IS B BT

) 2.61 | >.05 BHETHAD,

st (MZ) 43 27.413
2. BRI B T 2 FZEH
2 J—

s: 0-500 > 2.18 | <.005 EORMIE
. 5,2 (MZ) 44 Logl | < o0 | <005 BiffigcicREnic & 95
52 (DZ) 5 | 10.300 < wor | - os iC, AR LA 7 gk
522 (MZ) 4 | 30,3 | 77 o AR EE RO WNER L
52 (PZ) ‘ 11 ] 9.318 ’ K Ao HTIcE DEERE VD

I WREED, IbER,
I SR A BRI <,

Inner Upper Arm ‘ '

s T 00N | coos | B RIS BN
, tom ) nos | KT T e s B
s:2 (DZ) 9 | 806 | < s | o5 | TEOHETRBRLOLED
s* (MZ) 3 | 26755 | 77 ’ N3 MoTCCTR BN

Se? — 0.500 N TeadEo kBic kb, EH
S L7 | <005 WA DR O BIEMIR P ITD

el u | osss | <0 .
10.05 .005 WT—IED HE % % c
2 (DZ) 5| 890 | m\ Eﬁ%ﬁ%b,?
vz w | s | 2 1.97 | >.05 », sl o (FxE
s:* (MZ) 0 VbW B EEROHEES L)
;2 (PZ) 11 8.409 Biabieho7,
s: mean measurement error variance estimated from LT AFESEE (BI) &

the 19¢ level of measurement error in the difference of

ERAE (D) &&= RMEC,

pair variance, s,2: mean interpair variance calculated LBEA RO RO BIEED -
from the means of monozygotic twin pairs, n: number BN (512 LTS
of twin pairs. MRS (s 2k TH B,
5%, 522 MICHTICBNT, BIKCBT2XDb0PRENLZBAPBADOSNBH, T DI
ERIABIIC X NEERESN TERTRE V., #2T, HBEICHT SR, #HILHIL
EOROES, ERER, HEOKRRSEOHEIRD OBV, MFEZAbELEADOD
WMEESBEOBREE K3 ICRT, FHHASBICE TN 3 IERERDEZHET 5720,

BT 2 THESN 2 AEEROFRED LR (1.0%) X052 MEBRESHE 0.5
%, REEA R OHICEBRE—EOELE —ISE X, FHREBRESE (s&) DMFHEE L
TRV ol (AHBEEx) &—NA RO EEHN I E BTN, £ OMHER

two readings (degree of freedom: «), s,2: mean intra-

o sa=20 ) an 2 romEmEMOR; - REEK.

(5)
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BECERETHD, 2O LR, HLATEENIX DOV VTHEZONEKES, HIEDN
WHERBIC X BMTICEDTHENMEETH BT LARLT B, SN ECE IFERIIC
BIniE, ZIERERTR—IERAERD SO 6—10 AL, HEBEIEEICEETH
b0 TNICEY REPEOERICBIT 2HMVEEHERIHEEIN 2, ZIBETARD /3 #
PHEICKT, HAoic ZRENAERMO A BERZ TOE & F, BREBDRN T LT X B BR
THAD, b, AEEO IR ARBICRE LILNEORZ AN TA TS (F:
No.19 83, LEWMlickd 2 MAMOHEDZE 7.0%). chicx L, —IsEBEROM
TRHAEDOZET 0~4.0% OHEEHIcEEN S,

=75, ZIRMEREROFEMHAN SRS I E R KT 2 &, PRIV D KD ICEH
iK%, NHEERENOSBRPKRTH S, LELZOAHMBRALTLEAETRLE L,
LinpsFEETHINE, BRHICAHASNZREHEOAZRIE=Z2MO TN EbE DEDEL
L&D L LERD XD, IR RO YN HKIE OB TH 2 ATHEMESS
HBDTHRITLABO, FIGMMNEE L TREREO S T—IMENERICE T 2%
ER LD, SMEICE D ZOABIHICE LOMHEXRH S LIZEZLSNE 0,

WA LB MR AL TESH A S R BT i, — BRI B 2 5802 KT
HB, TN, TOEHEAMICHLTARBEOEROEEL S FE N L EEBENHD 2
ThHoH, SHIEEERLZESIV,

Tab. 4 Sex comparisons of the mean intrapair variances BT, —IiMNAEIRIC
in monozygotic twins. BIF B FHM A s BT
\Variance F-ratio P chEdTscEickD,
5 43 L616 | BIROREIC BT 22N
Outer Upper Arm | v | Loy | /W8 | 20 | meELssboeziLn
%o RAICENIFHEEFWL
3 43 1.064 N . .
Inner Upper Arm L2 | >0 | TALFRICEOTL PR
Q@ 44 . :
0-859 TH B, RO KE

(FIRE) ORFEERLEREDONL V. LAL, FHLITRHA T7=vILEORBNR

Th s &I BFHEX A BETHEMTONIEAICE, ABOWEIHKTE &0

TN 5,

ﬂT # 3 I TEERA RO TN B RO Z 5 RA RO #E REETH 5 C
i, ZERERE RO S EASBAR E DT B A REM O M, R A RO KB D

&%@ﬁ%f&wm ARIGHEERICE L TVAC EItL DTSN B,

b EiS
RHOERDBIEHRSZONTT 2 BN0—&RE LT, ERO—&R (12—18F) itD
T Photovolt YEIAEHC X D FEORRKEHE (HE) 2RE L, B¥cHlEL L
To A RMBUE —IBME 77, R IBM: 14, Bk 11 Tholc. MEHA & LT3 LRk
CHENC FRZEE O 7o, ikt 2 Bl o FERZEZ 1% DR EHicsn s,
BoNTHERARWTHRELDOENELZRO LS IKERSN S,
1D FEEBERERSMcLDELL, THCIDETHEEST S, L2L, THUOHOER
(6)
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D—IE WA IR DA ERIC S 2 2 283 EH, T, REorY (2 H—4 A) Kt T
AR & D EHEEEBAOAEICH T 3 IEBEBERSB/MNCGINC EEZRLTVS,

2) 2WEMBOMEREIC L 3 EHREED 1% DNICFEZnE, RERPEREDOED
WCEDRIEETDH S,

3) IR ROSEEHAS BT —IEE R0 S8R R TI ERY, SBEIEECE
BT, FEHECERCBY 2 ROECNEROELEERT . i L, FEAM e
DOHHEF LT LSHEETH D,

4) BEMICHESEMNDO—EEZEZ oM REHEBRIHCLTFIRBNTI2Y X D13—5F
ORICH2BHECEODTOEINPDEIICHZ B, COEIMBIFEHERSEICH LTREER
EERHZIBV, COMEOBRTBFERNKIC ST 2 BEAEBHHIEEICRQIE S0,
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Measurements of Skin Reflectance in a Japanese Twin Sample

Keiichi OMoTo

The luminous reflectance of the skin has been measured in a sample of 87
monozygotic, 14 dizygotic (like-sexed) and 11 unlike-sexed twin pairs aged from
12 to 18 years, using the Phtovolt photoelectric reflection meter (Mod. 610).
Measurements were taken with the green tristimulus filter designed to represent
lightness of colours, on the outer and inner surfaces of the upper arm, to which
those on the forehead, chest, shoulder and back of the hand were occasionally
added.

Although the number of dizygotic twin pairs in the sample was not satis-
factorily large, the following conclusions may be drawn tentatively from the
results obtained.

1. The measurement technique is sufficiently sensitive in determining the extra-
genic influences on monozygotic twin pairs, if the deviation due to measurement
error in two successive reflectance readings can be kept within 1.0%.
2. The comparison of mean monozygotic and mean dizygotic intrapair variances
provides a highly significant difference, indicating a strong genetic component
in the variability of the skin lightness. On the other hand, the mean interpair
variance obtained from monozygotic twin pairs usually reveals no statistically
significant increase over the mean dizygotic intrapair variance.
3. The lightness mean values differ markedly between body areas and, in the
higher age groups, between both sexes, the female being significantly lighter.
The mean intrapair variances, however, do not seem to be affected seriously by
these factors.
4. It was suggested that an increase in skin reflectance values, probably due to
the puberty changes of the endocrine status, may take place more markedly
and slightly earlier in females (12-15 years) than in males (13-18 years). No
significant difference of the mean intrapair variances was found, however, in
both sexes between lower and higher age groups. A longitudinal twin study
during the pre-puberty period may help to solve the problem.
Department of Anthropology, Faculty of
Science, The University of Tokyo
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