¥ FEZE ] Yonago Med Ass 46, 457-464, 1995 457

o by 77X

HRIRIE & IR 5
— i L NRCOIH —

BEARFEFERPER (EFE BRNEESE)

fERE—, B e, BHEHR, Rail—,
RERE, BARTE

The estimation of bodyr fat amount and
its distribution in obese patients

Keiichi HANAKI, Toshinori TSUKUDA,
Hirofumi URASHIMA, Jun-ichi NAGAISHI
Takehiko OHZEKI, Kazuo SHIRAKI

Department of Pediatrics, Faculty of Medicine,
Tottori University, Yonago 683, Japan

ABSTRACT

Obesity is undoutedly one of the commonest characteristics that man has. However, it is
not easy to estimate the degree of obesity even in a patient who may be recognized as
obese at a glance. Many kinds of methods for the estimation of obesity were described in
the paper, such as deviation from the standard weight, body mass index, skinfold thick-
ness, computed tomography, bioelectrical impedance method, double energy X-ray absor-
ptiometry and so on. Advantages and disadvantages for these methods were described fur-
ther.

Recently, body fat distribution was reported to be closely related to the development of
the metabolic complication of obesity. A term, syndrome X, was coined to express the
metabolic derangement concomitant with visceral fat obesity. Methods to estimate visceral
fat versus subcutaneous fat amount were described, mainly focused on the computed
tomography on the umbilical level.

Body fat changes with age during childhood. The nadir of the subcutaneous fat thickness
through the period was revealed to be on 6 to 7 years of age. The visceral fat obesity is
rather infrequent in childhood, whereas it seems useful to pick up an obese children with
high atherogenic risk among other benignantly obese children before developing overt meta-
bolic problems. (Accepted on September 18, 1995)

Key words : obesity, fat distribution, fat mass, lean body mass, syndrome X



458 EAREE—, @ =i, We#E, Raf— KBERE, Bk

FL&IC

BEISICIE, EHHERED KO EmERDIOP L,
ERALOMBELE 2 ABELZIDETTEEN T
5. ABTIE, £9, CO—RBEEZLSZBEHKO
BETEBANCEHE ¢ 5 72D OIEIC DWW TR
5 (I~M).

BERG D 7o DI S ARRERR R S HHERZ R L2 D
OF—IiE TEME] & LTRFILTw5 (B
KBRS 19928%) », RBEOGKIEHE
Bicb#bd, TOIEESMDOEL X - TIRBED
EOHEREFEILKERENE L TWA I PR
FERLMCINTEL. BHSAOFMSEICD
WTRIZHBRB (V).

NRICAE U7 pEss & A~EECE L e
nNTX, zORHA, FH, FHENOEELT LICK
ERERDPHL. PRPEPOORAFRTFH VD
B SNRIERIC OWTRR A (V, ).

1 IEHOREZHW§ 58

R obesity L &P D g 5 H kD & 23 B F I ¥
L/ L L TEERINSD. —7F, IBREOHE
BeLTEL{AVONAEmESL, BMIZED
R, o LGRS Eoverweight &
FTh TRBEINTWA. JEEORE OIHE %47
S5 & &WIT, B U7PHE S MERR I O n % IE
LARBLTWABLEIZEICEBICBWTE L
DERBSH. —BICE 23, BEFYBRECR
Mg BRI ORBEIMEWC L B84 <, BHER

COBEFwEARIEEOFEEOBE LA . O
NODEELZSEZT, BROBTIHRITED
S LVEHHEEEAWSZ EICnb. E1ILHK
O PE DR 250 L7c.
1) BEGEY AVv5HEE

BEEAENLODRUTESERTELICDOZE
WEE LT, BEZECHAVWTWS. BEGED
PREDFERSZIKICblc> Tnb. BEAERY
BWBHETIE, MR TR & &5 OF
WAEE, RATIEbo & BFETERODTWGFESL
FE LB ESEEGESR, A FRY X VE
BEBERTEBBETONS. RFORATIIHE
CEED BEFEIC & » TE#EMAE %R o 5Broca
OEFEEZRANTWS T EBE . ThbOERE
BEZRWAHEIFTENEHETH S0, EHE
EWS G, FEICERE LI WIBETEMETE %
EWDSFIEN B BO.
2) BRIER TR VAE

Body mass index(BMI, Kaup), Rohlerfg#,
ponderalig I HF R L HEL» GFFE I R
T, ZTOIEEFREHE» LOMRIZD % b - TRRBOR
BEE¥ET 5. STEIGMERZN, S, MK
> CIEEEIRZS. LrL, ZOBEEIGB
MIBBRKRTiEd > EDFEHSINAEETHS.
3) ETIEHE

Skinfold caliper, BEWKIEEHZ EICTXL-
THEEN S, RS EERE T 5O T
ExBWAHED LD KRB GEORKE X
TOFIETH AR, BIEBRENET NN L

#1. IB# (obestity) D¥IEE

1. :BAE (overweigh) % H & L AEMLHET A HiE

a. FRIERER

AR S RIEEEE, Wit aREFRER

b. BREEMAEET X : BrocaDER L

c. TR

2. ETIEHE

3. FIER ORE DB

: body mass index(BMI, Kaup). Rohlerig#
Ponderal$§#%
: skinfold caliper, #EEEEIEES

: total body wateri: (2H20)
:Human counter (4K)
:CTI L A5HE

: impedance:

: DEXA (Double Energy X-ray Absorptiometry)




HIE & & el A6

459

4.0 7

3.0

2.0 H

SFT, mm

i i T t i
+10 +20 +30 +40 +50
EW, %

X1.

Relationship between subscapular

skinfold thickness (SFT)and percent excess weight (EW, %) in boys 17,

2, NEEBZMECELRVRELDS. ZAK
DOFFTICANTWS. K1 IKEEORTEE &
FERE OBRR A~ 317. PEME CIEEHEE (20
BERA) &N THETIEFITE DB L2 ICE W
Blnsdiz < imv. Thid, BRIBIFEEOAD I WE
W, Wbwa [OREER] 23 L, EHERD
TiAER & L CTHE SN W TH 519,

4) KepfkEk

KPT, Whdb [TIvFAFAOERR] I &
> THEEZRZEL, TRICE > THBHLTWS
FEEHBOBE %#F LU /BrozekORX, % W T,
HIEERRDS. FREBNIC L AREL, £
T2 B HEHEBREE O L SPRBER I NS S, %
IZR N BDEXARELZHE 9 % & Cld b D& IEH
SHMiEDEBE L 72 B LD TH - 7219,

5) Total body waterik
BERFREARITIKSICZ LS, BRIBFABIZIKRS I
BEATWA. £I°C, FEBSHMERAMITEDIHZO0
AR L THEARTORREGERET 5. BRIgH
HEIHATNIES TR, 5.

6 ) Human counter

FERARR A I IEE RS IEE Iz,
FRUCEENA N T L (K) SGEBRDRV.
BRI KICEA TS, Z2 T, KDix
HT0.012% % G & B AR TRDOYK %l
ETHIEIT L > TRIEFGEZHIE LIEHE%
RD5.

7) CTIZ & BEH

XBCTEZRAWTHEERMLOEERTT, B
FHC—F3 % C TEZ R OHEBROEBE A RD 5.
B 5L CTER TR &M -k +
V—ALTHEEZRDS. fiEOFES—EANIC
Ro TETWA. MUFIOREE, & ICHEEE
BEE ORI AT RE T 520,

8 ) Bioelectrical impedance analysis (BIA)

ERBE B LR L K B3 % o dimpedance BME
<, RS ORBEBEBITEVWC EEFIB LT,
FEOBIUCEE » LIRIEIHHE L FIER %R
DBHFEY. FREMICHEFTETHAD. 0
FEIC L > TR SN BIEFE >R 45
(height?/R) L AEOBIGRZK 2 IKRd. JEME
BHIFEEFIEFIOERA 2 b REL T TN T
Z22),

9) Double energy X—ray absorptiometry
(DEXA)

2BEO XN F 2R O>XFOMEBITH TS
IR DZEN B, FHEIC X VKR, BRIBSGE
TEMTAHE. RSO ERS HIET
5. FEOWUEY BRICHRERIN/ZLDON, IF
PFEAEEIZSHEVONTWS. BXERE LD
52 XFEEB D, BERRNR Lo Hk
DFTHo /. EHORFRELXTT- 7
108255 JRIC oW C, R CDEXAKIC X » T
PRSI ZAT -7 (B2). 4 BROARERET
3.8kgDFERA BB LN/, TOIFELA LR
JEREDOWATH B Z L nbhb.




460 TEARE—, |l R, WEHE, RAM— KERE, gk

height?,/R

-
23b y=1.2x—1.4
" ~25sD
boys
T T 1
24 26 28 30 32 (kg)
body weight

2. BRIEDHE L HEOBR (5R)
JEREE£20%6 U EDR (O) #RL7:. JEMIES (o) EIOmRER L

DAEFICERR ST,

I EWEOIEEE

b L7c & 5, IBOREIIEIER O i
Fo THREINABERETHA. MATITHET20%,
ZC30% LA E DG RE HER DG % BB & L Tw
5. CTOEEHBIIBRNZLOT, ZOHEE
ICRM— b OB, FEHBONRIZD
WTOREEEL. ZITC, Bi%E, BMI, K
THeRHE ix ¥ OB LI EBENREI N T
HOMBBERTHAH. IERE Tid +20% L% IEH
L TwWAB. BM I TideEdisd 552600 L% e
BELTHWAIERE. bodd, RERHRBT
DOHRFERFEEN WD, o 21T, EEAE L
D20RENWFIR E20BEVRATIE, RICFDIE
FEgMEBEAFL & LTh, £6IKE2 5HEIIR
FETREVWEEZONA.

M /NEOBEER OFEIC & AEAL

HEE T HREEOHIEH I RBITHENT S
B, ER 1 FHEOBHTEZ £ T L 3H
ZHDTHS. 1 RDOEITITI0N A EEIR &
%%, ZTOH, 6~TRE TREAICEREERS
ET95. COFMTIBRETOEOBEFE 2D
T, EERIIER L TWARTLRESNDIENLS
W ANEEIOERAE TREBENRIC L > T,

2 2. Double energy X-ray absorptiometry
(DEXA) IZ & A&IEFEDORIE

BEEE

IS =
total body mass (Kg) 51.1 47.6 —3.5
lean body mass (Kg) 23.9 24.6 +0.7
fat mass Kg) 27.2 23.0 —4.2
Y% fat (%) 53.2 48.3 —4.9
ERGE (Kg) 53.0 49.2 —3.8

fEF : 1083 R

DEBEOELE L L252 B TES (K3).
Z D, BEME CEIEHIIEL» I HEm T 5.
BEMCRIBEEHROBIICBLERRONS.
BRTIE, BREECIIV-T, B, Bk LR
TEFEEESEBICHEM L, ZO% TR AN
LT, BRIV 2EELSBEFRIKADLLRT
W, ETRBOEMMAEEOREM E & - THA,
BRAERA A OBIMT AL Tz, BABRIT IS
BEORE IS, HEHLVBURBKHED
e BL I 2hN%E .

vV EMOST



BRENG & L Bl AR 461

20 -
R
BERETH
K TR
15 4 (mm)
428D
. \/\/ 5P
5 V - SD
NT—— 2%
i

3 4 5 6 7

8 9 10 11 &8

R 3. BHF THETIEIEOFHIES (B

1) Syndrome X

FER BRI (LORERF TIIH 545, JEHD
BELEMHEOREFEII B L. £F, I
BEOIETALDOZERIC & - TEIREILICHES &6
EORERBEILEDRDH LRI TY
AL RREFOWE BT EFFH 5\ ITEER
KEWEIOIEHEL, BB TEHFICESVEOIE
WEICHANT, BRECEIRELSTHIERERE 24
WEWSHERD S, TOXDREFDSE 3t
BT ABHERF-> TN, 4 VAU ViIEFiH, it
WEREREE, EVLDLME EHDL o VAFH—
JVIMEE, BIMMFE% 2 b D% syndrome X &FEA
TWAY, F70d, b¥HIEHE, TEERERE, &
VLDLIME, SiiFE%deadly quartet ¥ A T
WA, J4E, WA OFHE A FTREIC 7k - T,
FROFREE LT, NEEHER WERRE,
BIgME, SIMmE%E> 4 D% visceral fat syn-
drome: IERERFREERE & FEA TV 519,

2) PIERERAIEERE

HNIERE BEORIEIX C T 2 AW IES—REY
TH5. B CTOKFHET, BHAEKOCTE
DFHEL 2 SDERTEEEY, K TR HRK
FERERNC k5. B AW C THEE TR & ¥

Wrean/-gEK%s FV—X L THEZRDAZ LD
BB, HBOFER—RIN /2> TETHAS.
A TGRS, B FRgRE 230, 4Lh % MERE
FREUBER2 & LT Y, B TFEHEERICE LT
- IRERBEAEE, BIRELC L550EDOHE
BEBIZEV.

N4 EEEHZELIEBROBERCTE
Y. IEHE+59. 0% ORERE Th -7z, B
B CORMERRR IR, BT g 1 0. 153T
Holc. BEBEBIZL»2HOT, MRTRIOD
D CETREIFEIEG OGNS V. RERRETH
- 7z TOptifast™ % A\ - g E#EE (600-800
kcal/day) 217\, JEME +39.0% T CHE L.
COREBFEIC L - THIIERF IR, & T IREA 5
B0, 1304 L, AR Z L DB 5
ZEMTET.

CTIC X O\WEHEiAE: & LTid, waist&hip
ABEZEOE (W, HH) T LA5EENDS. &
DEBAE NS DI X FIERD 5\ id O AR
& L TEBIRE L7 C OB PHEICEE T ALERD
59, BKRTOEEITSH 0.9, &£ 0.8LL L% B
HIEWHE LTHWB0, BAATES 1.0, £ 0.9
BERBREENAY. ZoOFERXEHEN:



462 fERE—, @ =id, WE#AE, Rai— KBERE, Ak

w1 .-_--""—~.

4. ETRERALER (1

1%%%)

BEEmTOCTHERY. HY4T5CTHEICESWTUREHEASKIIB<EREhTW5. &

e RgREIZH T NICRHD AT TH A.

Wiz, A TOFHmICHEWTWS.
3) BBRIRETOREI SR

BETRIVE VWAL EET 5 TEEE/IAE
BEZIERE L3 <, FOMIER & kA @[55
5. COREBIEETHERIVEV#RICL > TR
EXINBLT LPbroTWS. MELIE, 8~
145D BFEARTO T Rt/ NAFEEZE 8 FlIC DOV
T0.5U/kg/week DR E R IVE VEE TR\,
bioelectrical impedance analysisic & - T&fgR5
DEAL % &7-.

2 » ABICIZEIERFI15. 2% 2 512. 7%~ &K
D L7D, BRIGRFABEIZL L A L7210,

EH&k, NEEETE, ARFHO=ZFEHETR
JTurnerfE&EE Tid, MEREREZ A0 58
ERBWI EBbhroTWAS. L L, Turner
EEFHOLTIRIIKS, TWA I EHEL, ZTOMEE
EXESL0EV. BEOHENE DI mHE
EREZL A0 T5DD, TurnerfEERH TH
5 EBEDHERICHEEZRIILTWASD0%
M5 LIZEETHAS. TurnerfEERE L RO KT
fERf &, IBmEZFLL LEERERROZh %KL
gL (E3).

REREDIRBE CHAIC 15 e, Turn-
erfEMERF B RO K TRERFIZ, WREICH L THS

M IWMER R L72Y. T hidTurnerfEERE T
R RBICH L CRIEF A EDLEIE /=D TH
HEEZON. & LICHHEDIERFE CIIRR &
DEPKEDP 7. BERMETILVEVEZEE SN
TWEWEITHZDFRABROhAZ L L, BF
BT CIIRTBEE L ORI NIV E VBEICEE R
ERTNWT &5, TurnerfEER T 2 O
AR DDTHASD.

V. NEORER : AR TORR
INRIRICRIE S BRI, BRABOZNICHL
THURLBHDBLEOMERZHL TS, )
ROZRZBEMICH T T OR#TEET.
1) FLIEH
FURZEBRRIEILE D b - & S FE Wk
TR 55, RIVBEDIEIEZLE LIE
WAFET 5. CORHIDOIEMIZEICATLIL 2 &
DBKEICE D L3N TELD, BHOREIC
DWW, BREQLEFHETID L5555
TRZRWED TH L. BFFHE TIEFLRACH 2 B
AETHELEIOIRBIMNCD R, HEOTY
TR LT TIOR3 AR 255 L,
MHIEFELEN] 20D DTHA.
2) SIR~%FEH



1EIRRE & & BRRG AR 463

# 3. Skinfold thickness(SFT) of the patients with
Ullrich~Turner syndrome

Triceps Ulnar Subscapular ~ Paraumbilical

UTS 17.6+4.67, 10.5+2.4 . 17.9+8.7 21.3=x11.7
Control 21.9x4. 13.6+2. 24.3£8.4 23.3£ 5.9
Males 21.8+4.6 13.5*x1.5 24.0x9.1 24.7= 6.4
Females 22.0%5.4 13.7+3.5 24.5%8.5 21.8+5.3

UTS=Ullrich-Turner syndrome.

*p<0.05.
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