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Characteristics of adipose tissue thickness, muscle thickness, estimated
visceral fat mass and lean-obese degree of university students

Masahiro Sugiyama'’, Hiromichi Okuda?’

Abstract
The characteristics of adipose tissue thickness, muscle thickness, estimated visceral fat mass and lean-obese

degree were observed on six male and ten female new students of Ehime university, aged 18.3 to 20.1 years.

Physique of subjects were indicated ordinary type from the Livi's index point of view. Female adipose tissue

thickness were more than male thats, but male muscle thickness were higher values than female that in nine

parts of body. Female adipose tissue thickness of back of the femur were suited to 230.9% to male that, and

female muscle thickness amounted to 67%—73% on upper limb and 87% on lower leg to male that in par-

ticular. Female total adipose tissue thickness, % of body fat and body fat were 1.3 to 1.5 times as volume and

female visceral fat mass were 58% to male that. Sex differences of Livi's index, body density and total fat

mass were recognised significantly.

Key words : adipose tissue thickness, muscle thickness, visceral fat mass, lean - obese degree
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1. ¥ BRAKFEAEERT 6 4 (EHERI6
), ZT10% (FHERIBLK) AHlI6ETH
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2. HiEHE @ REmISE FEB LUHE, #
B, FME, KEE, BiFE REEE, LBPH, noRid,
ABEPH, FRABH10MEFr AR % Wi L 2.

3. JBREEE ¢ Livi’s index = VW /HX 10°
Body Mass Index =W,/H*X 10

4. BETHRIE L & OHE O &6 - LBk
i, bBuRG, LRtk THEOIARBUET, KEi#, T
ERwn, TR, SRR, ERETHO 9y
THha.

5 - fREmEMOHL (W AR, H: 5K
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6. %{${1%)§?{Erﬁﬁ(1\be et al 1994) 1, 2, 3, 4, 9,10, 1%
(male) [£r{&%HE =1.090—0.00050X 9 #RiZ D

1
(female) [SrR%EE= 1.086—0.00042X 9 #{L D
B ERw.

. PEIEREER (%fat) OHEEN

Siri O [%= (4.950/body density—4.500)
X100) BL T

Brozek @3 % [% = (4.570,/body density—4.
142) X100] %Mw 7.

. NI RO HEEDE: & TR RO NS (6

7k) 1.2, 3. 9,10

[MsERE & =i — R TRl a) B XU
(B F Wit = T i X B2 TR X Bl s e
X e i O#E) RV, WRlog
HE (XFidanza et al” O ffi (900kg/ m?), Hgli#l
BioB 1 R O¥ &1L Baker® Offi (08) %
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. REESATC & 2EBRIEAER (LBM) offE R

(Abe et al 1994) " =¥
(Wt : 3, H: S8, mt HE)
(male) [LBM=—43.20+0.415(Wt) +0.416
(Abdomen m.t.) +0.345(Ht) +
0.175(Triceps m.t) (R=092)
(female) LBM=—25.89+0.214(Wt) +0.613
(Triceps m.t.) +0.252(Ht) +
0.383 (Biceps m.t.) (R=081)
e

. Sk 9 BB FHRDIE 5 & O O WER, &
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. Male (A) Female (B) (BY(A}X 100
Site
mean sd mean sd %
Body height (cem) 171.8 7.9 159.4 3.8 92.8
Body weight (kg) 65.6 9.8 51.0 6.4 77.9
Head girth (cm) 56.5 1.0 55.3 1.0 97.9
Neck girth (cm) 34.9 1.2 29.8 1.1 85.4
Shouider girth {cm) 111.5 3.0 93.7 7.6 84.0
Chest girth {cm) 86.4 4.6 84.3 6.1 97.6
Abdominal girth (cm) 72.3 4.3 67.6 6.1 93.9
Hip girth {cm) 89.5 5.6 88.0 4.7 98.3
Upperarm ext girth (em) 26.4 1.2 21.9 1.8 83.0
Upperarm flex. girth {cm) 29.9 1.1 24.0 1.7 80.3
Forearm girth (em) 26.3 0.8 21.7 1.1 82.5
Thigh girth (cm) 54.4 4.0 50.9 4.7 83.6
Lower leg girth {(cm) 37.3 3.2 34.3 3.1 92.0
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1. TR (F1)

# 1 IHRE O LHERHIME O T390 & AR
ERLLLDOTH S, GREKMZZIZARAD
FliERL, V) EEB S AL G HTEERT

e WOEEICH o 7285, KFITR MR
MHEohT. BRIt BT oI ETdT
779% Tl L <, THEH, HaPHis X OBEBHIXIZIZ
9BBRDOFW LR R L2

®2 KTEBWERUGEOTSE, REEE, BSxit

Sit Adipose tissue(AT) Thickness(mm) | (BJAA)X 100 Muscle Thickness (mm) (BM(A)X 100

e Male (A) Female (B) % Male (A) Female (B) %
1) Forearm 3.3 1.0 5.3 | 1.4 160.6 24.31 1.9 |116.8| 1.9 69.1
2) Biceps 3.0 0.0 4.7 1.2 156.7 31.5 ] 1.1 |21.0] 1.5 66.7
3) Triceps 5.2 1.7 7.221 1.6 138.5 31.3 | 3.2 |121.2| 3.8 67.7
4) Quadriceps 6.4 0.7 | 10.8 | 2.3 168.8 60.1 | 5.8 |52.3| 7.5 87.0
5) Hamstrings 5.5 2.1 | 12,7 | 4.1 230.9 63.7 | 6.6 | 55.2] 5.5 86.7
6) Tibialis Anterior | 3.8 0.8 531 1.3 139.5 33.2 | 1.7 128.9| 2.2 87.0
7) Gastrocnemius 5.7 1.4 7.5 1.5 131.6 72.4 | 4.2 }162.5] 5.1 86.3
8) Subscapular 5.2 1.2 5.7 1 1.8 109.6 22.7 | 3.2 |16.1 3.7 70.9
9) Abdomen 5.3 1.8 8.3 | 4.7 156.6 148 4.8 |10.8| 1.9 73.0

2. KCTHRHHE & o8 (k2)
# 2 13 THRRAIZ 3 X OERIE 0SESGHE & BEHMR
EERLELOTHS, ETEBE2RSE, B
Fi2 9 i 5 b LN A3 0ma Tz & <,
KBRS A6 Amm TR O VX RL, Fofhn
A E ORI o 7o LT-ORIEAEIE LB
HIEBA.7om, B E A KBEZBOI127Tm0TH >
2. LTRETOBTHTFOME ) ¥, ¥
KBS IB DB T HR122309% % R L 7. &
B Ak BAHEE LT 5 Y ERiE, A,
KELER 6 SFhroB b L BIL TR A &, LB
#7.9%, W 115%, KEEHABBI%EL, Lk
B 1%8535.5%, FH B4 THi104%, KELRTEHBA.

S%EVIEETH oA HHEEAD L, BTEIM
HD14.8mn & F AL O72.4mm, T IXRIFRIC
10.8mm# 5625mm D HEHHIZH o 72, Fidke & b KR
W - %, TRESO 3B b o2~45%
DIFETH -7z, BFOHLIIETOWMNTELTF
X LEL, 70 LIS X OB OMEILS
FD67%~73%, AHE L TRSIZS7%IZHL L
Twi. BEORZIIizo2WT, @ - #Hki
LOREY 1H B 6 WITOIEDOFHETOMWM
T1~3%ghol. TOEIZOWTIE, BRE
OB E D, inRo#EIcH LI LR
RV EP L, BFOMEILF T
NP 511 23 (-

#&3 KTIEBELHEYSKDLIEE DY

Male (A) Female (B) (BI/(A)X 100
Site
mean s. d. mean s. d. %
Age (years) 19.6 0.6 18.8 0.4 95.9
Body height (em)| 171.8 7.9 159.4 3.8 92.8
Body weight (kg) 65.6 9.8 51.0 6.4 77.9
Body surface area(BSR) (m?)| 1.788 0.172 1.490 0.093 83.3
Livi's index 23.4 0.5 23.2 0.9 99.1
Body mass index(BMI} 22.1 1.7 20.0 2.2 90.5
Total. fat Thickness (mm) 43.5 8.4 67.6 16.0 155.4
Body denisty (g/mé)| 1.069 0.004 1.058 0.007 99.0
% body f(at (%) 13.5 1.6 18.0 2.8 133.3
Total fat mass (kg) 8.9 2.0 9.3 2.7 104.5
Subcutancous. Adipose tissue (kg) 5.8 1.3 7.6 2.4 131.0
Visceral fat mass (kg) 3.1 0.9 1.8 0.6 58.0
Lean body mass(LBM) (kg) 56.7 8.1 41.7 3.9 73.5
Quadriceps thickness (mm) 60.1 5.8 52.3 7.5 87.0
Hamstrings thckness {mm) 63.7 6.6 55.2 5.5 86.7
Gastrocnemius. thicness {mm) 72.4 4.2 62.5 5.1 86.3
Total muscle thickness (mm)| 354.0 19.7 280.0 26.0 79.1
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3. K THRRGEL & 5 & Rk - B H 458 (%3)
# 3 IR A OEBEOEHIHE L B, KT
FalhIE & i & 3R - A EHili B & U FikBE—
FEEE RV ERIASE, B, MR ROk
EMERLTCHBLE-LDOTH S, FEidoTFiuiz
BF196i%, K388 TH-7:. HEIIBFH»
1718cm, LT H1594cm, Bkt (KF/ BFX
100) 1392.8%, [[] 4k (- f& 7 1165.6kg, 51.0kg,
77.7%, HEMMALL788n?, 1490nf, 833%, Y ¥
fa¥u234, 23.2, 99.1 %, fRiIREIZ22.1, 200,
905%, #£IGM;iE 134350, 67.6mm, 1554%, #M5
J5(3354.0mm, 280.0mm, 79.1%, £F &% J¥ 131.069¢

il - RHE

/ né, 1.058g/ m¢, 99.0%, 1A BEMF=1313.5%,

18.0%, 133.3%, #BaAHNtIZ8.9kg, 9.3kg, 104.5%,

B T HRRGRI35.8kg, 7.6kg, 131.0%, PIBEARMGIR 3.
1kg, 1.8kg, 58.0%, BRMENifci356.7kg, 41.7kg, 73.
5% ML, ChooFR»G, RIEHE, &
Wi L U TR LT BT D13~ 1555
VA, Y ERE, SHEER L CRIBRICIEE L
EHNSWZ WS hE ot T, KTFON
BERa R AT 4 DIRVlEZ R L T, SoficD
WTIE, 28 - kb P ofik h B D
5, Dk VEHROFENEroZ LB ELLR
5,

30

B TEER (m)
S 3

& BERGFEE
A REKBFEE

it

0 - = 2. i L L 2 i N i
mR kb HRE MR Ee XEN K8t TRN T#

Bl ETEBIGOBLE (RBLBEX, RERAH) Lok#H

CHRSOFHBOMRIZOWTAB L, Bk
bR & P RERE, Halis, RlEbins
UBLTHaWiR, SHEBEE &R, SR
U ERE, RlERS X R T, #Rsk
UBlal i & thFRimes, PIRIRTIR b & O Tl

Wit & BRBamfise, W R8s X UTRAAMIE L 42
i, BF PR B & U BRI E & BT
A 35 & OFF BRI % & OB H I Icf A we
HBNEZO SRt

£4 BEHEIRAREOBLICH G 3ETEKSHEORE (REEH)

i B Pk (n =21) FIRRE i (n=2]) TIR R
T3t (SD) Bk n=¢6 S Hafidti (SD) 7 n=10
Ok (cm) 166.1(5.3)** 171.8(7.9) 157.1(4.2) 159.4(3.8)
Rt (kg) 65.1(9.2)** 65.6(9.8) 49.4(5.3) 51.0(6.4)
BMI (kg./ n) 23.6(3.0)** 22.1(1.7) 20.0(1.7) 20.0(2.3)
thBal (%) 19.9(3.6) 13.5(1.6) 20.4(2.7) 18.0(2.8)
B FHEREIE (mm)
Tk (um) 4.8(1.1) 3.3(1.0) 5.3(1.1) 5.3(1.4)
LI (mum) 3.8(1.2)** 3.0(0.0) 4.7(1.5) 4.7(1.2)
Ltk (mm) 7.1(2.4)** 5.2(1.7) 10.6(2.9) 7.2(1.6)
BB (mm) 19.6(9.3) 5.3(1.8) 20.8(7.9) 8.3(4.7)
HPHET (mm) 11.8(3.8) 5.2(1.2) 10.9(3.4) 5.7(1.8)
ARl (mm) 7.5(2.8)** 6.4(0.7) 10.6(2.4) 10.8(2.3)
KER% (mm) 7.7(4.0)** 5.5(2.1) 11.0(3.7) 12.7(4.1)
THEAT (mm) 4.3(0.8)** 3.8(0.8) 5.2(1.3) 5.3(1.3)
THAHE (mm) 5.3(2.1)*° 5.7(1.4) 7.1(1.9) 7.5(1.5)
B2 Fiamia
BB (kg) 0.64(0.56) ** 0.45(0.11) 1.21(0.66) 0.49(0.09)
KBRS (kg) 2.13(1.09)* 1.40(0.33) 2.86(0.91) 2.25(2.78)

Bk VS otk % p<0.05 * % p<0.05
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R5 FHEREE (RBFH) LR
5 H B (n=21) | Ak (n=21) /% BIRKE TR %/ 5
’ SEGMH(SD) | S (SD) (%) SitE(n=6)|&M(n=10) (%)
S5 (cn) 168.2(5.8)**| 156.9(4.3) 93.3 171.8(7.8) | 159.4(3.8) 92.8
il (kg) 64.1(8.5)**| 52.2(7.3) 81.4 65.6(9.8) 51.0(6.4) 77.7
BRIEER  (kg) 53.4(7.0)**| 39.6(3.6) 74.2 56.7(8.1) 41.7(3.9) 73.5
HHEE  (om)
ik 23.3(3.4)**| 17.3(2.1) 74.2 24.3(1.9) 16.8(1.9) 69.1
N1y 30.4(3.8)**| 21.5(3.2) 70.7 31.5(1.1) 21.0(1.5) 66.7
Lhite 33.9(7.4)**| 23.5(5.3) 69.3 31.3(3.2) 21.2(3.8) 67.7
iR 14.5(3.3)**| 10.5(1.9) 72.4 14.8(4.8) 10.8(1.9) 73.0
HPHET | 24.3(5.6)**| 17.7(3.1) 72.8 22.7(3.2) 16.1(3.6) 70.9
KRR 54.0(7.0)**| 47.1(5.2) 87.2 60.1(5.8) 52.3(7.5) 87.0
Khafs 56.2(6.3)**| 52.8(5.3) 93.9 63.7(6.6) 55.2(5.5) 86.7
TR 29.8(2.8)"*| 25.0(2.9) 83.9 33.2(1.7) 28.9(2.2) 87.0
TR 69.5(4.7)**| 60.9(5.4) 87.6 72.4(4.2) 62.5(5.1) 86.3
B vs £t **p<0.01
F-D58BITHH LTz, $7:, KEHT - BB LU
V. & E: THBOBEOBLIIIST%TH Y, ZH - Tkl

LivilA 3k, SRLEED &R 2 it
& o THRIRBBEAFFM S N TEL™ 7. ESE, 4F
WIEEE 2L 845 2 L PR AFHEDO—2I12881F
Hh, RTIEHCHEEREICOVWTL Y MYk,
BFkE , MR ISR L2 & o THEDV RS
BIHRBROIMEATTREL 20 ), 2 OFHEF Y S4k
LAEPORF SN TETNS,

—%, T - AR—-vHEWRIZBVC, BT
LR & R D IS5 ¥ A AR — /73—
TA =T AET L EZONTELY, TG
iR fnhih o 22+ 2 T3 EEN 2 BERE L
12, EFEERECEE, MR ENTFoREEEH I
IFTVE, R, KEAFHEEOFEOK T
HHIE & R 38 & UF S & 0 & sReb 1= AR i 2o PG
WifiZ W 2 FARHBOFERIZ DWW TRE L 7.

Bk b B TFRHZISFSEAICATRWiTH -
oo WTRETOBILTHTOME D HEL, FRZK
BR#E8A5230.9%, AERATHEAT168.8%, THAHEIMBAT156.
6%FRLA. LA L, BEEETOIWMMTHT»L
TxERY, LF0LES & CRREOMmEIERFO
67%~73%, KERB & THASRIZ87%IZHI Y L Tw /e
ZHHOFRIEH - WA O+ ok F o5
RIEOERAFHNIZIZ—B L T, BomiideE
HEI L b & PR insd b, BRIbTizeis -
FARDILH OFIETHOWLTL ~ 3%V &h
o, GHEORTF-OMEHL AR TEVZ L HfEE
anf.. Bialin, SIS, KRR LTl
PBRT L b $31%~55%05 0o 7oH%, NEERRNR 125

Y 22T Oo T BIERE ) CiEEORK
EIATERED Lo/,

filkznt 22003, PRI i b)) ) &
V) FEDMICHELIEOMMNRA, HDLI VA7
00— & ORI E A AOHBEMG % Eo, MBI
PGB a7 1 — M L Te A4 FREBLT
WB I EFERLTWA. Tanaka et all® (3, ik
TRETEVAIE L TV A HDLI L AF 0 —
NEDMGREBIET A L, LRk, L Ely
DETHER & 3 AOHNMEERT oI L, K
e THUE & o TR & iRIEoflEZRTI &
FHELTYWA, E7:, Abe et al® T KEURKE TR
I HDL — C & oI HBIREIL - A Bk B
AL, KERSBL & FREIHNT 2 BhiRoH
EHHCER MR E 7O 74 —VICH LTI I A
IR B TREIE 2 TS 22 L, Terry et al™ @K
BRI ARG R L Vs LT 7T
AEMT AT S A L WG EEHLTY
3. AOOLTFFED GHFEBRBIZ R R E T
Hotehs, KSR TREBOK FRERIEE <, P
LD & 2 R AR B N B W 5 - £ (o) -2 o 11717
BHTFEHBLTHYWERE TS 2, Eil Ko
KBTS EHERL 2Ttk s, HIalissTs
THHRIEMRIES W RIIML T vWiEsEn
EVbh Ty, R TIRHRYELE TRERLY
S MBERRR I & > THEiB % 5T 5 2 LA RETH
BEWZ A,
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B FD67%~73%, AHRES & FREFIE87%IZHY
LTwi. Bffii»r oA T, BFoMmEizLfizit
NTEHWI EhiER Eh i,

(3) YV ¥ Eia23.4, 232, 99.1%, BMIiE22.1,
200, 905% , MR OFHHiILT) T-4%43 50,2
F-H%67.6mm, BEI (/9 X100) H°1554%, =
LI A% I2354.0nm, 280.0mm, 79.1%, SAWHEIE
1.069¢/ m¢, 1.058g,/ m¢, 99.0%, &N IH =1
13.5%, 18.0%, 133.3%, #&Hiiljit (18.9kg 9.3kg,
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b o1, MR A IS F058%c % LT
fo. YR, SRS X ORIEVRC X9 o8
NS AT ERIRD SN D o 7o,

) TFHFEOLEFEREUL 2L RO ERIH
%R ONAA, KB FRISOK TR %
<, MBEMRGEA 2, BRI o K TR
T TRV SRR R L.

23

1) ZEF, fkiTE @ HARADKIEN; & X,
A kilEbE, 1995

2) L, ML, BHIEY, HeEZ, NE-
R, MAFEE, A, #kiTER D ®EEB
E— Nk LRRBFAETFEE By MR o
i, WHKFHRFBETELE B2y,

PSR B3 & OFME% I D 4% 83

45-49, 1993

3) Abe Takashi, Masakatu Kondo, Yasuo Kawakami,
and Tetsuo Fukunaga - Prediction Equations for
Body Composition of Japanese Adults by B-modo
Ultrasound, American Journal of Human Biology
6-161-170, 1994

4) Abe Takashi, Yasuo Kawakami, Masaaki Sugita,
Kohki Yosikawa and Tetsuo Fukunaga : Use of
B-mode Ultrasound for Visceral Fat Mass Evalua-
tion : Comparisons with Magnetic Resonance Imag-
ing, Applied Human Science Journal of Physiologi-
cal Anthropology, 14(3): 133—139, 1955

5) Baker GL.: Human adipose tissue and age., Am.
J. Clin. Nutr., 22, 829-835, 1969

6) Brozec J., Grande F. , Anderson JT, Keys A.: Den-
sitometric analysis of body composition . Revision of
some quantitative assumptions. Ann. N.Y. Acad. Sci.
110, 113-140, 1963

7) Fidanza F, Keys A. Anderson JT.: Density of body
fat in man and other animals. J. Appl. Physicl., 6,
252-256, 1953

8) HILEFH:g & NEAREH E & BMI - Livite B e O
#, BATES, W40%, H4%5, 254-259, 1995

9) fEAER . HARAORBIERICNT 28408
gt — 2, i, W, BAKE DN
M, PSR - 6 SRIEREMREHE (B
A) TRRCBCAHEGY, 1995

10) fikiEd:, BRI, AHERY, MAwd, W
WHE, KARIIA : BEFHEBE— FIEEIL K BT
BaRGIE 3 & OB ok s, Jpn. ). Med.
Ultrasonics, 16, 170-177, 1989

11) Hattori K, Numata N, Ikoma M, Matsuzaka A,
Danielson RR : Sex differences in the distribu-
tion of subcutaneous and internal fat, Human Biol-
ogy. 63, 53-63, 1991

12) fahneli, AR &, TEEH EHIMCE S
B, AhEes, RHETH, BHRETF #ZI0
ok, AEF  IEERA R OB B L B8, MEE
£, 28%, 49, 227—236, 1976

13) e, #lfek @ S RS OEIR— %Y
CiREM L v —, HAREPEHH, No.2900,
44-46, 1979

14) PN ;A5 IEKaupd B RIE & SRR
B aEEA» S OEIIoWT, HIBEE, 78,
933, 1974

15) Nagamine S. Suzuki S. ¢ Anthoropometry and body com-

position of Japanese young men and women, Human



84 #1 - 1H

Biol. 36, 8-15, 1964 sociated with favorable serum lipid and lipop-

16) HEES - BARAOKKER BT 207, %8 rotein profiles, Med. Sci. Sports Exerc. 27 (5)
R, RERESDMRATEFHIES, 246-259, 1959 Suppl., 1995

17) Rohrer,F. : Korr.BL. Ges. Anthrop. Bd. 39, 1908 20) Terry RB, Stefanick ML, Haskel WL, Wood PD

18) Siri WE : Body composition from fruid spases . Contributions of regional adipose tissue depots
and density, In Brozek J. and Henshel A (Eds.) to plasma lipoplotein concentrations in over-
Techniques for Measuring Body Composition. weight men and women ; possible protective ef-
Washington DC National Academy of Sciences, fects of thigh fat, Metabolism, 40, 733-740,
223-244, 1961 1991

19) Tanaka F, Abe T, Kawakami Y, Fukunaga T : 21) ¥L0F% - 21RO 4, BA S ) FLFK
Higher fat accmulation in the lower limb is as- FAMSALFEARE, 1%, 1-14, 1996




