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Abstract

BACKGROUND: Menopausal women often appear with the increase of intermuscular adipose tissue mass (IMAT) content.
International methods that used to measure the IMAT content are CT and magnetic resonance imaging (MRI). Because the costs
are more expensive and CT has disadvantages in radioactivity, so they are not suitable to be widely used in clinical.
OBJECTIVE: To estimate the intermuscular fat content which measure by MRI from simple surface parameters (anthropometric
and serological indicators) in menopausal women in order to improve the detection efficiency and save the health care costs.
METHODS: A total of 60 naturally menopausal women were divided into metabolic syndrome group and non-metabolic syndrome
group. The anthropometric indicators and serological indicators were measured. IMAT content was detected using bioelectrical
impedance analyzer. According to previous research results, the middle leg area and IMAT content were measured by single
cross-sectional MRI of the middle leg area. The multiple-regression analysis was conducted between measurement results of MRI
and simple surface parameters.

RESULTS AND CONCLUSION: IMAT content was excess (percentage of IMAT content > 30%). The incidence of metabolic
syndrome was 88.3% and 28.3%. @Middle leg IMAT area and total IMAT content had a positive correlation with triglyceride,
systolic pressure, diastolic pressure and fasting plasma glucose, while a negative correlation with high density
lipoprotein-cholesterol, when age, years since postmenopause and the level of estradiol were eliminated. ®Fat content of the
whole body had a strongest relationship with the IMAT. @The equation which was used to estimate IMAT from anthropometric
simple surface parameters in menopausal women was initially established. It is indicated that the total IMAT content is a risk factor
for metabolic syndrome in menopausal women.
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simple surface parameters.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(13): 2342-2345.
[http://www.crter.cn  http://en.zglckf.com]

HE

B AR LH AR RN, s Ll 0 4 S UL RR I 7 25F CT A1 MR, (BRI B &) 5t
H CT BATBUN PSSR, ANET 2N T IRR .

BEY: AFHRRFESHONARS AU S HebraE) PS4 0 & MRS RIIRD & i, DUPHERIReE, 58 BT,
Fiik: HRLAZWT L 60 4, 0 AN A AU AR SRS AL W AR RAR( TR, =R R LS, i
SRR (S BT b AR, AR R LTI i A B R i M BT ST J SR BB v 0 22 AR AT v SN R R S LA
A G UA R e BRI RS HS MRI DI S5 AT 2 JE Bl 704

SRR O2L/RNE @S IEN& T4 > 30%). RBERA LRI LR 88.3%, 28.3%. @WHFR4AERE.
YRR IR RO AT FRISE R, AR AL 1) AR 05 AR L K 4 5 LI () R AR R 5 = H . e B s e sy 7ok )k
RIEMSR, LR AR R R A L 45 LA AR ARURAN RIS R 4 B Hgli & it . @Y il k%
i S HOPAG L 20 I LOLIA IR 0 5 R T R o B A B4 UL T I A AU 48 2809 L R AR S B R R B I PR 3R

KEEIW: PRor; A2 MiEERbR; WUATEREDT; ARisR&E1E

doi:10.3969/j.issn.1673-8225.2012.13.014

[http://www.crter.org http://cn.zglckf.com]

SAA AL IMATI ™, X — B 20 4
AL E A R G O™ A R g . HaEr
EZ42.3810 0L R4z a4, PASHIMAT S
w, N LR RI A E AR SRR = e A
B, B RECT- T, A Rs b AR 2E &
AR S0 0 LB P95 TR A R FIBE T 36, A

il

0 3l

PRI 2L A A ER o L B R BRI AE
e o T B PN T ST T2
687 2 A 2 AR e e 1 2

I L R A R Y E R, el
Al 1] Aig 7 (Intermuscular adipose tissue mass,
IMAT) 2 /L ML P R BT fe B IR 3%, 5 R 0 %
HEPU. 27 R 10 R A s A P, o

BRI S o

[ B b a] 11 90 = IMAT (8 77 74 CT M
MRI, {HEABR G, HCTHAT RN 5%
S, ANE)ZNHTIRIR AR (i

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



[T/ 5 NRI HHH RS E I AR 4 LA T A 75 7

@272 coenons

Fabrill e HA 9 K. BAER s, JUE
FIF IR FNRMIE TAFE o DR 3 A T A4 2 ]
SRR L CMRIFIFEIMAT I 1%, A F
TRMEFERART AL, THEST A, 2
TEM . HET, MR WU IEHRIE .,

S0 300 oL 0F GO £ 28 Ul Lo AT N\ A Al

ML A FRARIE « MRS, SRR AT ) B 4K
RSERAL A LIMATIN T, k42 1
AR A AL R e NSRBIt 37 2 7 ik

1 MRINTTE

it HESHT.
BE). S RIR: EH2010-10/2011-

0412 T 19 # B B K 2% Bt e b n 4 7= b= B N
IR H AL B AR 10 2604, b
41~60%, “TIJFERL(54.0£3.9)% . AR &F
GRS bR UE 5 R AR 25 A R AT AR 25 A
41,

MNIEHE: OFL3NHL L, M i<

30 ng/L, SRIERIEEE> 40 WU/LIT) AR 4a 48 10
1. @IE3A H AR EE L5, sl %m0
Ji AR 25 . OREE 55 Fe (Byr AL
M sy ERY, 2RSS RE.

HEBRARME: AT HUIRBR A ERRATOIN, W

JHAEAN ARG 2T 15

1838

UK

SRR

MC/MES00-042 JJL I Ui
R JEL DAY (245 68902)
P& TR A5 1 46

Synchron LX20 4: 434

JE 5T FE BT B4 A ]

M

% [H Country
Technilogy 2]

2 [H1E FH(GE)A ]

(Signa Excite Twins PEED)

% [E Beckman

ISSN 1673-8225 CN 21-1581/R

AT DAL Coulter 2 7l
Centaur 4 [ gl b2 KOk FEFHAF
Ga g S BT AL
B

AEZIRAREOME : 5 VAT I 52

WA BEE 0, PR AACHRYE, WT HR FIE,
AT A B = AT B/ B % (kg/m) o D L
T N 321 B 6, XU J125~30 em,
FEPHE: o 00 JIE 8 SRR AR N 52 1K [k, P
WP, 0 St I AL KT 8 3 I e 1 T
PR KPZRA yem, TR AL kg TR
05 LU S SO 2 M B AR R, kUL

CODEN: ZLKHAH

BRI RE , Bl =SB A8 R, K B mme.
IR T FE bR R IR 3K, THE RN S
167, BCFHI1E .

LHIEHESEMNE: FH12 h, ER8~10
P AE o 2R PR A BRIt ST A o3 ATk,
PRI ES FE P AL BB |, W AR NI, R
MC/MES00-042JL Al L e 43 HT Al 5

MRIFERH & 2 E: MRIK GRS T RHUKE
e BEAZ LRGSR Bifg e o, B2 T L
ZEAM B S P 46 1.5T HDI 3T & 1, L
La~LsMEMRBRA gy, ISR AT /NI 4,
52K )7 )E10 mm, [FEE40 mm. AKEEAHFT
B, A A TR A il Matlab g £ 4 14
SEHIMRIE G (328002 B o5,

M5EFIEFRENE : 5234 12 h, &8~10
N TP 5 ORI o 0 5 2 U IV 1T B (fasting
plasma glucose, FPG). B3l 2 (follicle
stimulating hormone, FSH). #f — M. =k
H i (triglyceride , TG) . & fH [l % (total
cholesterol, TC). i % J& i & 1 M
fiz (high density lipoprotein-cholesterol ,
HDL-C)~ A2 5 i A o ML e o =2 IS kDl
KA 2 B A A B v, = H vl s K HH g LG
3%, HDL-CllE K H fe e b 2 te vk, X%
Jy 2% [H  Beckman Coulter 24 ] 4 7™ [#)
Synchron LX204x B 8l A AT A f2 1% A 7] $
PERRF o AR TE R I R 56 [ B A R AR
77 i) Centaur 4> H 36 2% RO e d% 0 B A L 2L
% 2w BRI PR o ) S Rt ) i 22 At
W iR Z /£ 3%~5%

FEWEREIR: OLLdeS hliEE
AR ZR G AR R AN L. @25 IMATARLY
AR 25 A AE 41 2 B AR DG o B . @A
Pearsonti &7 i1 -#65 4 & IMAT AR R AH G
(4R AR . @OHE AT R N AR 27 LT 2 b Tl
AL o4 G IMATAAR R T e

MEARRESEH: WE N Rz %
RHRAERR I

FAtF M T3 B A ] SPSS for
Windows 11.5%¢ vl 4 {4 ik 1T Pearson A 5¢ 43
BTl R 2 Je e PRl 73 4, P < 0.05°4 Z= 57t
FERE S M AR SOl e, I
k| R 7 A TSR

2 #ER

2.1 BAEHHEF,N PIANLLUL604, 1%

GAE A K FW
B wE EER
Mo abAt, L F T
100026

A%, %, 1987
Fh, AR O
TA, Rk, G
E A X % £ i 51
I, LB FoA
R o ik @ 49 AR

Fo
danxiner1987011
9@163.com

WA A Af
#*, L, THE
VR, #aR, WA
FI7, HAREAK
W B AT a
E &R aikAt, db
F W 100026
ruanxiangyan@
163.com

g 43245 :R318
SCHkbR B
w4 5 :1673-8225
(2012)13-02342-04

A% B #: 2011-11-10

15 B 4: 2011-12-16
(20111110006 - G)

2343



@272 v

JT/Ys T MR TR (PSR AE2E L LA TR RN 7

WA E T, ARG R

22 AFEHEERE(DH RN EE T 4 H>30%)F
RGO L A E I G MRII& BRSS9 TR
& 5 H>30%)5344(88.3%), HANMILESIE #1744
(28.3%).

2.3 1% Matlab % £2 3 A 5 B A2 347 oo A7 i+ i f2
DL,

FAT W TR

a: Image of around noise removal b: Segmented image of muscle

tissue

c¢: Subcutaneous fat image

Figure 1 Analysis of selected images by using matlab
programming software
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Table 2 The Pearson correlation coefficient among indicators  (r)

Grou Body fat  Midcalf IMAT  Total IMAT
P (%) area (cm®)  volume (L)
Weight 0.883" 0.631° 0.631°
Body Mass Index 0.912° 0.718° 0.718°
wcC 0.732° 0.586° 0.586°
Hip circumference 0.545" 0.363" 0.363"
Waist-hip ratio 0.283% 0.240 0.240
Sagittalabdominal diameter 0.746" 0.605" 0.605"
Pectoral skinfold thickness 0.454° 0.270% 0.270%
Triceps skinfold thickness 0.513" 0.227 0.227
Abdominal skinfold thickness 0.440° 0.219 0.219
Triglyceride 0.381" 0.493° 0.493°
High density lipoprotein -0.361°  -0.420" -0.420"
Follicle stimulating hormone -0.386" -0.265% -0.265%
Bodly fat (%) 1 0.730° 0.730°

ap < 0.05; °P < 0.01; IMAT: intermuscular adipose tissue area; WC: waist
circumference
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Table 1 Correlation analysis between total intermuscular
adipose tissue mass (IMAT) volume and abnormal
components of metabolic syndrome in

postmenopausal women n

Index IMAT
Waistline 0.586%
Triglyceride 0.493°
High density lipoprotein-cholesterol -0.420%
Systolic pressure 0.242
Diastolic pressure 0.117
Fasting plasma glucose 0.251

P <0.01

X3 TRMAELE AL IMAT A
Table 3 The equations which used to estimate intermuscular
adipose tissue mass (IMAT) in postmenopausal
women

Indicator Multiple-regression model Sig

Prediction model of IMAT in the
menopausal women only by
anthropometric indicators

evaluation
Body fat (%) =-6.051+1.172 BMI+0.220 W  0.000
Midcalf IMAT area =-0.000 54+0.000 07 BF 0.000

Totle IMAT volume

Prediction model of IMAT in the
menopausal women by
anthropometric indicators and
serological indicators evaluation

Body fat (%) =-6.051+1.172 BMI+0.220 W  0.000

Midcalf IMAT area =-0.000 48+0.000 08 BF+ 0.000
0.000 2 TG- 0.000 02 TST

=0.594+0.012 BF+0.032 0.000

TG-0.004 TST

=0.584+0.012BF 0.000

Total IMAT volume

A HIMATAR SR . =FH e, 5
HDL-Ci i AH G, MG R E 3. 0.586, 0.493,
-0.420, P{t# <0.01, ZE5aBEME L.
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SR & s S i fe B ARG, OGRS 0.912,
Pfi< 0.01, ZRAIEHEFEHEN. IMATE 48/
MO R 2, MHXREL: 0.730, P<0.01, %
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Table 4 The regression analysis of multiple regression equations

Adjust Standard errorao

Grou X
P R? estimate

Prediction model of IMAT in the
menopausal women only by
anthropometric indicators evaluation

Body fat 0.926(a) 0.852 2.008 92
Midcalf IMAT area 0.730(b) 0.525 0.000 367 883 4
Total IMAT volume 0.730(b) 0.525 0.058 934 916 4

Prediction model of IMAT in the
menopausal women by
anthropometric indicators and
serological indicators evaluation
Body fat
Midcalf IMAT area
Total IMAT volume

0.926(a) 0.852 2.008 92
0.785(c) 0.595 0.000 339 565 2
0.785(c) 0.595 0.054 398 347 4

a: body mass index, weight; b: the whole body fat content; c: the whole
body fat content, triglyceride, triceps skinfold thickness; IMAT:
intermuscular adipose tissue area
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