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B OE: e HiT7~USFZ2ARTESRTHERER RHKH (HOMA-R)EHH I HESNESEEARERFHRR.
Fh ORE36FZT~4F5EE(BE163F, L4203 Z)WAKNERF(ERE. SR ARERE.ER. BE.EEL) . .0
E.aEERE . G A 2= AR . 2 B R 2= B S S 50E R M R FE A F (TNF-a) .C R & H (CRP)
MAAFE-6(IL-6) FRERFKFE, XA HOMA-R JRECFHBES RN, # 2 5. L¥4n HOMA-R ERE 75 BAuES
#H3.62M2.88, KRB ER.AREXEH.EE.BR.SARHREMEBHLAYSE HOMA-IR FHEBZFEMER(P<
0.01) ;HOMA-IR #{H &S 75 BHE., B XEZENER AKUERF . SEBHRE R LLAMKEERZHM(P <
0.05) ,F K EX B ET; BAEMMIF TNF-o F IL-6 KFBEEM(P <0.05),CRP K P E B FE T ;{H L EH MF TNF-a,
IL6f1 CRP K PH L R EEh, ## HOMA-IR FFOER , BEMA KT 2R 05 RE B MLE TNF-o f1 IL6
KPEREEM, L ENRADARRERE . EEEHREMEHLASEN, TOERERFKPFLTREEL.
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Distribution of HOMA-IR index and its relationship with metabolic syndrome and
inflammatory cytokines in students aged 7 to 14 years
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Abstract: Objective To investigate the distribution of homeostasis model assessment-insulin resistance ( HOMA-IR) index
and its relationship with metabolic syndrome and inflammatory cytokines in students aged 7 to 14 years. Methods The
data of 366 students (r = 163 for boys and n =203 for girls) aged 7 to 14 years were collected, including anthropometric
parameters ( height, body weight, body mass index, waist circumference, hip circumference and waist-hip ratio), blood
pressure, total fat mass, fat proportion, fasting blood lipid, fasting blood glucose, fasting insulin and serum levels of
inflammatory cytokines such as tumor necrosis factor-o (TNF-a), C-reactive protein (CRP) and interleukin-6 (IL-6), and
insulin resistance was evaluated by HOMA-IR index. Results The 75th percentile of HOMA-IR index for boys and girls
was 3.62 and 2. 88, respectively. Body weight, height, body mass index, waist circumference, hip circumference, total fat
mass and fat proportion were positively related to HOMA-IR index (P <0.01). When HOMA-IR index surpassed 75th
percentile, age, anthropometric parameters, total fat mass, fat proportion and systolic blood pressure significantly increased
in boy and girl students (P <0.05), no significant change occurred in diastolic blood pressure in boy and girl students, the
levels of serum TNF-a and IL-6 significantly increased in boy students ( P <0.05), while there was no significant change in
level of CRP in boy students and levels of CRP, TNF-o and IL-6 in girl students. Conclusion The increase of HOMA-IR
index leads to a dramatic increase of anthropometric parameters, total fat mass, fat proportion and serum TNF-a and IL-6 in
boy students, while that results in the increase of anthropometric parameters, total fat mass and fat proportion in girl
students, with no significant change in serum inflammatory cytokines.
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TEILEERRBERE 275,2002 £5 MWK
SEHERSBERAZVER,ILEEREGHRE R
8.1% , jES XL (insulin resistance , IR ) 218 $ %
WHERZ AT OFF D EEMESE IR BHLE
BRI AEE. PP £, FER3E R F-o(tumor
necrosis factor-a, TNF-a ). C-JZ 7 2 H ( C-reactive
protein, CRP) #1F 4% 6 (interleukin-6 ,IL-6) % 43 5iE
Hrda s SERHRER IR FMHX, JLE IR g
ZHE—BIFME I, BSRES RIFMELRS RK
Pi ( homeostasis model assessment- insulin resistance,
HOMA-IR) {82 H it &% A" . &85s
PrfEAz 22 4 HOMA-IR $8 8R40 70 18 5L , 5 R HOMA-
IR R ERBEMESESEMRIERFRRE, HIEK
Rz PR HEK R .

1 ME5FH%

1.1 X& % #F 2006 4 L% 77 K 3 X 366 &
T~ 14 R R MNR PB4 163 &, 4 203
%o ABFEAFBRREEFR AL B G/ E AR
PR, TR R FERRRKGEZABRES.

1.2 iEHE FAEZS5RIARYZERTEHL
B,

1.2.1 #RE 55 &KE R (body mass index,
BMI) | A i fis B2 & A i e < iz A g A 0 T S
{{(TBF-410, Tanita, B 4 ) #i 8 f& 5T & . & 48 B &
B, BN RFAREHZ0.1 kg; Il
ESGEHAH EHZE0.5 om;itE BMI,

1.2.2 [EE & B MEZ L (waist-hip ratio, WHR) ;
ZREFEL, EXFIARTHRFERBEE LEZ5E 12
MBETHEXNTRAUEER, FHZE 1 on; BN
KifRAL HEE EHE 1 mm; WHR = ERE/EH,
1.2.3 ik R\ZEAEE K EFHE (T RE
AZRELBRKERN2/3),20E TEBHEFAK
B10mn J5, A RMEA LBEME"S , EENE2
W, BFHME,

1.3 FXIR R HOMA-IR i b PG40 804 81 5
EXEERY,

1.4 MmMBEEFEN FREBERFKILS oL, 0
I 75 AW T FlE bR o

1.4.1  mAg &8 bGP M) i & AE & B2 ( total choles-
terol ,TC) \ =Bt H i (triglyceride , TG) B #H EEEH
(high density lipoprotein , HDL ) F1{ % E I8 & & (low
density lipoprotein, LDL) ( ADDIA-1650 4 B 3 4 1k 4
L EE L ERE)

1.4.2 ZEMBFMES R -HOMA-IR 8% = =M
¥F(mmol/L) x FEMBESR & (IU/L)/22.5, Z=EEE
BEBRR ARG R (Linco, £ H)

1.4.3 RAETF:MF TNF-a,CRP F1 IL6 /KK
R A B % B ik (Linco , 2 H)

1.5 Sitsat RA SPSS 10.0 it A @ #fT
GitELN. TEHERBEU z s B3, HHERE
FESSAEE, A8 IES S R BET R
BEHEFEESD . HERBARLERA &
K5, Mann-Whitney 2 30 , 7HEUBRIR AT R x C Bk 3%
%, AR EfEiRS HOMA-IR f5 8RB R R R
R, FERFERAEHE R, P<0.05
ERERBRAGITFEX,

2 5 R

2.1 EmMBHHEE B XFENEMBERLEL
FA K WHR fifl# HDL K FBER T LAE(P <
0.05) , ML #& TG .z i Il B2 & & /K F #1 HOMA-IR
HBEBESGTLAE(P<0.05) ;5 ¥ R H A
ERRLRERHIEITFEL(P>0.05),

1 B XEENEUMABRB(Z£5)

Tab1 Comparison of baseline data between boy students and girl
students(% + 5)

¥R BH(n=163) T4 (n=203)
ER(E) 10.5%1.9 10.4 £1.7
5% (em) 138.3 £12.2 137.8 £12.2
EF B (kg) 32.1%9.3 32.3£10.1
BMI(kg/m?) 16.3 £2.3 16.6 £2.7
[EH (em) 57.4+6.8 59.7 £8.2
B (cm) 70.8 £8.0 69.3 7.4
WHR 0.8£0.1 0.9 £0.0%
BRI FRE (kg) 5.7%3.7 5.8 3.7
BE 7 Kol (% ) 16.4 6.8 16.9 £6.1
45 FE (mmHg) 105.2 £10.3 106.6 £9.9
£ 7% JE (mmHg) 69.8 +10.4 70.6 £8.5
23 B 1ft % ( mmol/L) 5.2:0.4 5.2+0.4
25 5 1 JBE &% 2 (1U/L) 12.2 6.2 10.4 +4.6%
HOMA-IR 83 2.8+1.6 2.4£1.29
TC(mmol/L) 3.8%0.6 3.8 0.6
TG ( mmol/L) 0.9:0.3 0.8 £+0.3%
HDL( mmol/L) 1.5+0.3 1.6 £0.3?®
LDL( mmol/L) 2.120.4 2.1%0.5
CRP? 0.8+0.3 0.8 0.4
TNF-o® 2.2:0.2 2.210.2
L6 1.4£0.2 1.4 0.2

CHAR SR B L, TEEE = (R HIE x10); 1 mmHg =0.133 kPa;
®P<0.05 5BAELE
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2.2 HOMA-IR #§% S 4 HOMA-IR # ¥ 25,
50 #1775 BAMIE S HIK 1.61.2.43 #13.62 , L AR
HOMA-IR$E %035 25.50 #1175 B4 Ao 4 518 1. 64,
2.77F12.88, @EAH 75 BA6E, B K¥FERE
B GRS (B KRR BMLEE VEE) .|
B AR B B B P A0 4R R B E R (P <
0.05) , T &F 5k LB E A (P >0.05) ; 5 4 Ky Ifl &

TNF-a f1 IL6 K E 2 ZF 5 (P <0.05),CRP /K F
WMEXRZEZML(P>0.05); X LM ME TNF-o,IL6
# CRP K FH LB EZA(P>0.05)(F2).

2.3 MxXHELSH BE.ARE.BMILER.EH.
BARBEHREMEN LAY S HOMA-IR 852 &
FEFH X (P <0.01), 7 WHR 5 HOMA-IR ¥ 5 %
BEMXME(P>0.05)(3K3),

K2 B.&FE HOMA-RREHHE7S AHNHEREEL(3xs)
Tab 2 Changes of parameters for the cutpoint of 75th percentile of HOMA-IR index of boy and girl students(x + s)

B4 h
iR HOMA-IR $53 <5 75 HOMA-IR ¥ =5 75 HOMA-IR $53 <5 75 HOMA-IR 5 ¥ =45 75

Bafi(n=124) BAL(n=39) BAI(n=152) BAHI(n=51)
R () 10.2 £1.9 11.8 £1.4% 10.5 £2.1 11.4 £1.5%
5% (em) 135.8 £11.9 148.4 +7.59 137.5 £12.7 146.2 £12.29
R E (kg) 29.9£8.5 40.1+7.69 31.3£9.3 40.8 £12.29
BMI(kg/m?) 15.8 2.0 18.1+2.3® 16.2 2.2 18.7 £3.2%
FEE (cm) 55.8+6.2 61.9+6.19 58.6£7.1 65.6 +10.3%
BE (cm) 69.0£7.5 77.1+6.49 67.9+£6.4 75.8 £7.79
WHR 0.8£0.1 0.8+0.0 0.9+0.0 0.9+0.1
BRIEE R E (ke) 4.9+3.1 8.4+3.99 5.4£3.5 8.6 +4.72
IR B (%) 15.1 6.5 20.0 +5.79 16.2 £5.7 20.0 £7.49
W4 FE (mmHg) 103.3 £9.3 109.2 £10.6% 105.7 £9.6 111.1 £10.29
473 E (mmHg) 68.5+10.3 71.3 £8.7 70.0 £8.6 72.5 +8.7
CRP® 0.8+0.3 0.7 0.3 0.9+0.4 0.8+0.3
TNF-o® 2.2+0.3 2.110.29 2.2+0.2 2.2£0.2
L6 1.5£0.3 1.4+0.19 1.4£0.2 1.4 0.1

CHIRES X B, RBIE = 1s(RHEKIE x10); PP <0.05 5 HOMA-IR #3 <55 75 B I

£3 AGNEESF. SEEPRE.EHE P HOMA-IR H# Hi#E
RESH (r)
Tab 3 Correlation analysis of anthropometric data, body fat mass,
fat percentage and HOMA-IR index(r)

BiREERT JERY HOMA-IR
FE  WhH EER

ET 5% BMI [EF HBE WHR

{RKFE 0.75 0.8 0.83 0.88 0.3 0.85 0.57 0.38
BE 0.36 0.49 0.86 0.86  0.45  0.20  0.34
BMI 0.86 0.85 0.43 0.88 0.71  0.31
Eq 0.85 0.69 0.82 0.64 0.31
BE 0.21 0.8  0.60 0.39
WHR 0.40 0.36  0.03
E;gﬂﬁ 0.87  0.32
i iy EL ) 0.21
3 W #

JLE IR HATH X5 —FfifndE. AR IR ¥
MENHAEH IR, MRS REEREL
100 pU/mL R IER MBEFT RSN EFEES L
150 mg-m ~*-min " B A HIE K IR, ERFEBMH %k

BARWERUMEZHSRE , BEh THEARESR #
e R . BRAE AR R BRI, R EBA
FHRTM R RS EEEE0E/ RS R LE
(fasting glucose to insulin ratio, FGIR) , Silfen 25 1},
BT FGIR 5HEAMIFAY IR ®5Ek, RI FGIR EH {
@ fH,B S HOMA-IR T4 it £ % ,FGIR <7 BJ
BRI IR, Caro'” ik FGIR ZIFP4} IR i HUR
fetr (B i R A B B R PR A, DA RE A
T BAMERS R WINEEE S EM BE (R RRE
BE)

A BT KA HOMA-IR 18 8058 75 B o fEk E
XIR,ZREABTHURZAENGE KEE.
BMI, S 44 i 5 iR 2 0 A8 B Lo ) S 32 3 fn , i 3 2 4
FREMS REEERNREBMEX, SAHR
R, HRs 5" HiES HOMA-IR #55(7
HRFEH IR, EEFEENE, XA RENA
HOMA-IR 8 80fE A TEE IR Kt , BAIS — = 8
R RIW B ek, BN RE S - EmA .

AR B B AR O i AT 3 R AE I R A BL R
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HAT A B, HU R AERE A ENHAHR
BB REHAREFREMXAEYESES TR
S BAREWNSIMER, B3 ZAFERT IR,
BIEABERL SLEMSFEFBELFIERRE,
R FE R IFR R “ 18 R AE 45 B 1E (chronic inflamma-
tion syndrome) "™ Shin 2" 38 , il i& CRP F1 TNF-
a/KFRZEAS, S BMI 2 EMHXRKE, Caballero
%R R LE R E# AL CRP Al TNF-o
K, BESEREAM IR FYIH 3%, Reinehr 251 J5E
5, 7ENEREJLE S, CRP #1 TNF-o Ff 445 & B 5% T 2
ZBMMAERRELEFATHERILES, MFE R
R FAPFERFRE MBERERFKES
HOMA-IR 8 R EBEFEMX, 5 LRHARAR,F
TR B, A HOMA-IR #8800k & X IR, 5B 4§ I 75
TNF-o 1 IL-6 KV 8. ZE F 5 ,CRP WX B E& ;T
#Z A i) TNF-o \IL-6 #1 CRP K P X B ZE &k,
NERTEREREAZHWERER,

AR R, HOMA-IR 885 H , AR R B8 45
55K BEHREMEH LAY EEAT. REB4L
EHALERERFKPAS, KA MERERF
TR T8 & AR
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