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JEIHE L T AT TR AR 2880 TR RE | AR | U B JBR 15 3R B R IDE B 8 Sk 2, R AU T G LR U5
TEE S AR 7 (THE) & &, IF 4% 1% G2 Wibn ol 3L 43 Dy B st PEE I 20 (31 491)) AR A5 P4 A5 107 I -1 41
(NAFLD-1,33 £i]) ( B @8RI8 iF (B AEEAG 1) F1 NAFLD-2 41 (B 7R B8 Wi T, HAEA 4,29 ) o 20 il {gd B
JLEE F DA R X R . WSS THE & AR 41 A28 fb I 00, 238 THE 5 4 55 45116 PRAE AR AR I AH DG OE R LU
BART THF GG RE AN R o SR IR XA RLGPEAE 4L NAFLD-1 41 fl NAFLD-2 41 THF & 5735
0.80% (0.4% ~1.0%) .2.9% (1.7% ~4.3% ) 14.0% (7.2% ~17.5% ) 18.8% (14.0% ~29.1% ) , 41 /6] Wi Wi Lt.
BESHHHRIFE (P <0.05) , BEEMXAHT R HF &5 S50 R E R L R E R 5 IR £k
JE RARAEIE LB XA RIS -1 2B IKEE 25 16 Hh = AR BERR A L O IR 4 i ==k
B (OGTT) 2 h M A5 IR 2R 2 h Jge i 3R IR B R AP AU W E A G, S B IR A 1 52 W 3 (R AH O, i
— ) 22 TULR N B 43 A 2 L o M BT L A1 174 v 985 B2 G B 1 /KO R 25 19 OGTT 2 h 2 THE & 2= 7 iy
M fEp R, &g THF SRR B, B O & T a0 L3 5 2048, JF B NAFLD (1 & 2E &
AR T E . AR THE 535 200 KA MG Fe b O¢ , Horh L] | = %5 BE IR 85 1 R0 OGTT 2 h Ik THF 5 Y
MR R [ FE AR ILRIRE,2012,14(8) :598 —603]
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Quantitative assessment of intrahepatic fat content in children and adolescents with
non-alcoholic fatty liver disease
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Abstract: Objective To quantitatively evaluate clinical significance of intrahepatic fat (THF) content in children
and adolescents with non-alcoholic fatty liver disease (NAFLD) . Methods Ninety-three obese children were enrolled in
this study. Physical parameters, liver function, serum lipids, glycemic and insulin related parameters were measured.
Liver B-mode ultrasound ( US) examination was performed. IHF content was quantified by 'H magnetic resonance
spectroscopy ('H MRS). Three subgroups were classified according to the conditional diagnostic criteria for obese
children; simple obesity (n=31), NAFLD-1 (US fatty liver and normal alanine aminotransterase, n =33) and NAFLD-2
(US fatty liver and elevated alanine aminotransterase, n =29). Twenty healthy age- and sex-matched children served as a
control group. IHF content among the four groups was compared. The relationship of IHF content with other common
clinical laboratory parameters and independent factors influencing increased IHF content were investigated. Results [HF
content measured by 'H MRS was 0. 80% (0.4%-1.0% ), 2.9% (1.7%-4.30% ), 14.0% (7.2%-17.5%) and 18. 8%
(14.0%-29. 1% ) respectively in the control, simple obese, NAFLD-1 and NAFLD-2 groups. There were significant
differences in IHF content between the groups. Univariate correlation analysis demonstrated that IHF content was positively

correlated with waist circumference, hip circumference, waist-to-hip ratio, body mass index, systolic blood pressure,
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diastolic blood pressure, alanine aminotransferase, aspartate aminoreansferase, y-glutamic acid transtetase, triglyceride,

low-density lipoprotein, OGTT 2-hour plasma glucose, fasting insulin, 2-hour insulin and insulin resisfence, and negatively

correlated with high-density lipoprotein. Multivariate linear regression analysis demonstrated three independent risk factors

for increased IHF content: increased waist circumference, increased 2-hour plasma glucose and decreased high-density

lipoprotein levels. Conclusions

IHF content determined by 'H MRS can reflect early hepatic fatty infiltration and is

closely related to the occurrence and progress of NAFLD in obese children and adolescents. There is a significant

correlation between most of common clinical laboratory parameters and IHF content, and waist circumference, high-density

lipoprotein and OGTT 2-hour plasma glucose are independent factors impacting IHF content.
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ARV RS 14 M 7 BT ( non-alcoholic fatty liver dis-
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SETAL . ABEFETE E N UCR FITH MRS XK
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1.2.2 Afetem  ZRE TRARN KB LT
KT IR S SR ARK 10 h, Tk H Il R0
WS mL, DA ) R AN I G 42 25 T I L 25 T
ey AR o IF T IR A A R 586 (OGTT) (%
WA AT ) FIBRE 8 2R B ORIR (fb 2 RO o R
By R AL PR B R S RBP4l U7 5 (HOMA) >k
FR
1.2.3 JFjEB&#&E KA GE 24w LOGIG 500
T AW (RKIIR 3.5 ~5.0 MHz) T3Pk B #
Kty o yRIEMERRI TR : (1) T DX b o] 7 ok 78 4
B (o T IUNE AR IE) 5 (2) PN A I 454 B s A
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W g i 105 1T
1.2.4 'HMRS ¥ % i P 7% [ 4 7= Y Siemens
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Fel) 1 8 JE IE AR MLk Pl (Bl Zk el ) o WL AG
HE SHRAF AT 2 T TR AL AR R A5
RLEME, SR G E AL O GER X (ROT) TR S
R, WP ORIMAE A B R AR T4 4L, ROT R/hik
FEH2 em x2 em x2 e¢m,

PGSR T LB L B 315035, AR K
AEFR, PEERAE R AN HI AR S B B g iR
JPSI(PRESS J741)) o B 524544 1) PRESS J7 41 %
ZH0n T : TR/TE/AVERAGE = 1500 s/30 ms/128,
Bandwidth = 1000 Hz, B} [&] )5 (time points) = 1024, &
RIBCTE 5K ) Siemens MR 94 248 A 47 9%
PO I AL PR AT I AL 3, A5 3 7K I I Jo 06 35 3%
LKA T 4.7 ppm (35322 —) &b, Hh =g i
PRHE . H BE UV T 1. 3 ppm 4b ], Fie 5 28 R K40
GRS REDKFINR DT W R AR, THF & & i ik
THETHE ARG AR B T m AR x 100% / ( JI§ 5t 04 T~
TR + KU T TR ) |, e e v AR T A H
=P AR (me/g JBH) FR,
1.3 ZitEaH

K SPSS 13. 0 GEiH AT 8 o 114K
VR B H SRR AL BRI X Ko
ORI & IR0 K5 28 55 R PSSR + pRifE 22
(x £s) R, ZH 0] EBCR HT B 2 07 2253 #r L 4 1)
PP LR Y LSD J5 203 Mo A 25 B8 LA b A48
(DU IE] ) 7 , Tovk e 48 J A E 25 1 Bk TR
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F(P<0.01) , 4M MM LR ZEFHARITFE
M (P<0.05) . HERE4S 45X B A0 b, 1A 5 45
AN IR N AN )N AN N
RAIELFEN y- O AT IR = % B AR R 1 K
WRENEH I JOGTT 2 h Il (25 S R .2 h iR
By R R & 2 A0 48 B ( HOMA-IR ) 24 I 35 3
(P <0.05) ; NAFLD-1 415 5.l 4 JE b 40 He 5, T2
Bl ] MO s N PR B 5 S iy - e 5% iR
fitg 25 H Il =R S = (P <0.05) ; NAFLD-2
25 PRl e A b g, TR TN R AL L RE i
I AR IR AL T | y- 15 2R L KT 5 5 H il =
PaA W (P <0.05); 5 NAFLD-1 41 b,
NAFLD-2 HN R AL ol ] 4 2 TR S 5% 7%
ity \y- 75 AL KB A 25 e (P <0.05) . 25 JEJIH
[ Pt A 218 1 R s R IO 7 45 4 R 25 S 3 T4
TEE N, Wk,
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F1 AEFTIERAILLE  [v+s S0P B (U pmE) ]

. R g 2 NAFLD-1 £ NAFLD-2 % . )
by (er= Zf) ’ }nrdiﬂi;ﬂlﬂj— ! (n =33)E (n =29)E geitit P
FEPI gt (%) 0.8(0.4~1.0)  2.9(1.7~4.3)*" 14.0(7.2 ~17.5)*"  18.8(14.0~29.1)*"c H=84.47 <0.0001
e & (mm Hg) 90 =13 11 £17° 122 = 1450 118 +15° F=21.46 <0.0001
£#/3  (mm Hg) 63 +5 67 +8° 71 +7° 70 +8° F=6.46 0.0005
IR FEFEH (kg/m?) 16.5+2.2 27.1£4.3° 29.1 +4.6° 28.1+3.8° F=47.72 <0.0001
JEEFEl ( cm ) 56 +7 85 £11° 91 £11%° 91 +10*° F=57.87 <0.0001
B (em) 65 +8 90 +10° 96 + 12" 94 +9* F=46.43 <0.0001
A L 0.86 £0.03 0.94 £0.05* 0.95 +0.04* 0.96 0. 05" F=19.26 <0.0001
NRRAIHERE(U/L) * 17(14 ~23) 19(16 ~36)* 45(35 ~54) P 126(92 ~187) P F=69.79 <0.0001
VIR H R AR (U/L)  28(26 ~33) 24(21 ~31) 29(27 ~39) 60(48 ~100) ™"  H=50.44 <0.0001
- AL IR (U/L) 12(11 ~14) 19.0(13 ~24)° 23(21 ~28)%b 52(42 ~78) "¢ H=69.94 <0.0001
25 1 H 3H =5 (mmol /L) * 0.8(0.7 ~1.3) 1.0(0.8 ~1.4) 1.5(1.1~1.8)>" 1.4(0.9~1.8)*> F=7.12  0.0002
=23 16 JH [ 2 ( mmol /1) 4.2+0.7 4.4+0.8 4.3+0.8 4.8+0.9 F=2.30 0.0816
A NS 7R 1 ( mmol/L) 1.6 +0.4 1.2 £0.4° 1.0+0.3® 1.1£0.3* F=13.89 <0.0001
%% B NS 2 11 (mmol/L) 2.0+0.5 2.4£0.6" 2.5+0.6" 2.6 +0.5° F=4.29  0.0067
LML R (%) 5.9+0.5 5.9+0.4 5.8+0.4 5.9+0.4 F=0.68 0.5654
23 i M4 ( mmol /L) 5.5+0.6 5.5+0.6 5.5+0.3 5.7+0.4 F=1.00 0.3942
OGTT 2 h [fi 4 ( mmol/L) 4.910.6 6.8 £0.8" 7.2£1.1° 7.1+1.4° F=24.04 <0.0001
23 WG I 2 (uIU/L) 10.3(7.2~11.1) 16.6(12.9~19.7)*  19.2(14.5~28.6)*  21.1(12.2~30.3)* H=31.38 <0.0001
2 h S (pIU/L) 14.4(12.3 ~16.2) 37.8(21.0 ~60.4)*  47.4(26.5~117.2)* 79.3(32.5~129.4)* H=22.84 <0.0001
JBE 5 TS 5K 2.4(1.9~2.7)  4.2(3.2~4.8)" 5.0(3.5~6.9)" 5.3(3.7~7.4)" H=32.50 <0.0001

a: XA HEE P <0.05 ;b 5 EAARFEIR AL AL, P <0.05; ¢: 5 NAFLD-1 41H#, P <0.05
Vs o AR R L B A2 I T — R B ( 28 SR 4 4 I A A , WO I 22 50 .

2.3 IHF SES5&EREANERZELBXON
AT R, HE & i 5N AR AL S
it y- 43 LR IR 22 R E IEAH S (r > 0.7, P <0.01) ,
L] ] R L R R R e s T A R A
SRS 25 I H M =B AT OGTT 2 h M b & rp i 1F
R (0.4 <r<0.7,P <0.01) , 575K i AR g

G A N TS (R e
MREIEAIR (r<0.4,P <0.01) , 5 & B IR & H 2
HEFUE (r = —0.478,P <0.0001) . THF &5
7 L [T P L I 21 8 1 s T I G 3 A
W2,

2 IHF @E5&TUEHREREXXER

i KERE M BE BBE KGR AKIE  NRRMEHEE  [RRREIEE -6 R
r {8 0.486 0.554 0.53 0.49 0.425 0.288 0.757 0.57 0.733
P{E <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.002 <0.0001 <0.0001 <0.0001
g%
e FWINE R SEOE REEE o OCTIZh  WBEML BB | . BN
TR g e &P gy R EE % BE T ey
r {8 0.448 0.165 -0.478 0.296 0.067 0.536 0.01 0.382 0.399 0.398
P fE <0.0001 0.0813 <0.0001 0.0016 0.4808 <0.0001 0.8903 <0.0001 <0.0001 <0.0001

2.4 IHF EMZREREPLH

D] VB S AT FE R = 1) S s IR R S
i 5 AT 15 K0 5 1] Y 1 0 T 45 2 v JEE IEAH G (r
>0.7,P <0.05) , Ayl A ix £ i [a] 22 H AL AR
RN, e THE 555 5 O A 5 1A JIEE LR AR % 3R 41K
PR B ASE— LR Z I3 o o) BR TP g 25
5 HF BA W AR SR A 858, DL THF 3545 0 [

AR, 5 IHF & BT HEA SR T SCH i
TERZ IR R R A HABAE b , A P L e T T
SRH IR H I =g R IR A R IR E A
OGTT 2 h Ifih .2 h 5 & 22 M & R ARG HON A
LS T ZInERME AR S5 R K B
OGTT 2 h IR o 5 BE i 4 F e AR 3205 7 0
Y=-8.54 +0.17X, +1.85X, - 5.88X,, Hti& RZE

s
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R*=0.310, Hrv Y 43R IHF & i, X, KM, X,
U3 OGTT 2 hifih, X, AFEEEIFER. K3,

*x3 IHF 2EMSEZOADTER

AR RETRE bRfER ¢t fH P1H
B A -8.54 8.05 -1.06 0.2910
15 il 0.17 0.06 2.65  0.0094
OGTT 2 h i 1.85 0.76 2.44  0.0163
BN M -5.88 2.76 -2.13  0.0354
3 g
"H MRS gL THE  H R P MRS 58 53 5

S0 el ST A R i = 156 g 0 R e £ I Y
(CH,) % A AT %5 MR {55 & r A2 e, 78
JKF CH, 1 B SR 7 B [ ki 4.7 ppm (H T4
Z—), il =me g B s 9 CH, 1% 1.3 ppm] E 43
SRR B TR L FR o 1R KR CH, T T AR
HHEERM T 4 AR TN N IR . i =,
HAY I SRS & R AE T, SEET L CH,
I U T T ASURE X 2 el SR 0 TS T AR s T I
I = B 155 7T 20 B, 0 5 A I A R o 2 X
S T R A (mg/g W) U LAk 35Kk THF 4
i PIHEAR 24 R G TR HL 28 40 S %)
SE R OB R (5 R B 20 P it
S E RO PR I8 07 00 2 1 G 2 v PG 3 2 U
By — I TG A B < AR 18 AN T O T
NAFLD R B AT 5" (s i 2, 2 4
o 1 FE AN UL A A 0 B A SRR SE4RGE , # H
# % 'H MRS 852 )L HF fa] fFpEmrse ™ i
YRR T B AR RN AR E N
YO 100 LA _ELEE 5 /A4EREFT H MRS [ THF £
M- LA BHFEA JLRF NAFLD

AT A DU £ L THF 25 R0 40 45 4 4 S 3
W 1 TE AR A , B 43 MR JRE %) 52 19 THF 55 2 o
SMARTE0.3% ~ 18% Z fi), it H.-5 s AL,
EHILE IR 35 46. 1% , A e I e rh & 4 |
= 461 287, JLIT AN I (R0 3 1 B — 2
AT AR £ LB THE 35 d -t w7 3k 4R 3 7™ 1 B A
PSR K R LR % TAE S e i E A,
KO AT IR THEF R 5 P 4 3
AR,

NAFLD & i it 3 B0 3 A= PR AE 2 AT 40 i o
F9 3o = 3 M L, 8 200 9 1 5 T 20 e ¢

AEPESRBE . ABIESEAE 2 1] 43 B THE |y Ak sl 22 v
RITAEEA B XSGR, SXT AL, itk
NEREJLEE THF 2 2538 w5, JF HLBEE NAFLD fy & 4=
R (JAEHAR) Mk—E T m . B #AEN THF f£5¢
Rl 7 s, LA 0% PR nT 0% 2 8 A W AR A
S ARAEAEAS R A 22 1) B A # 2 [ ) 25 S 1
T A E R . 53 Ah, B B s
BB, AN RE S e THF (39 filci sk e ™ o SRS 4 5
afibE AR L #E, B4R B R I2 W1 IR Wi B M, (H'H
MRS 7 S i) i 7 e THE 5 5 A7 b IE 5 % R A 2 F
TS, RIZ AR CAE B IE R R sl P A,
M B E— 2 & JR 8 NAFLD 3 AE fG 16 . A iF
58 HR BB IE 6 B 4| B4tk AR e 4 NAFLD-1 41
NAFLD-2 40y, IHF 3L A0 b F 2 3, H 20 (]
W LA 22 S 38 HLA e it 2 0 S, 50 DL AE PR T AR
TR Wty -3 2 L IR (T Wl 2 o AR i 2
—) LASM A G PR A= A6 F8 bR b2 SR B Y . X
[E#EF B THE ANHJE NAFLD [ % 9 SE Ak, 1 Ho2 1%
T AR A R B I R 2 — o BT LA, sk THF 7]
S JUEE NAFLD g 1 PFAl7 v S 3 a] 5 1 — 34K
PHHER

AMIFFE 1) 5 TR 219 AH O o0 B 45 R 32 W, THF %
5280 W RS RO S50 S A8 b 2t 2
SUIAHOR R , N T — 1 BE 78 3 UE 55 THF A] J 2 3F
#rJLEE 75 D4 NAFLD () — R0 F6 bR, TEiF—2
(22 TCLRAE 43 B eb, DL THE Sy DR A8 | B T I 5
LA WS A SR A AE i LA THE HoAth A7 ¢ A9 1
IRAEACSE bRy B 728 o, oy LSS A, 235 2R % S
[l OGTT 2 h (i e 25 B2 i 4 1 e J i#E A RT3 7
i, N THF RS2 52 [ 2. Thomas 451114
R AR B A 1) LA A B 7 L2, MG R IR e
JHF I i Jy 12 4 A S e % 170, M2 T A R R IS T 1) e
IR AR, FERGRLRE I o U 2 e 7 IR A
AT e 3% H b = ER R BE AL 2, P AR I in
PINR I I S 5 B A . ARSI B 1 R A el 2 1
BB bR, OGTT 2 h A B8 A JHF PN B G 5 o T s 1)
— N ST A I PR, 33k R I e o A e W T e )
MU BRI H AR C 2 R e, 2 1T e BUs 5 | R
MR S5 & . 2 E BV R W E 585G
RIAFSE ' B BAIE . B R R A #T o i 2 1l R A 9
prrfifE—5 HF &8 2 RSN &% EREN, &
i Z R Z 5 IE e it A A 5 R, e BT THF
SEEA MR ER, WA o — el L E
NAFLD 5 i A . LA s 1] 77 A S i T

Y AT UL, THF 78 L B afi PR IE B S NAFLD
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A AR A AR W RBUE, M L5122 UL R AR AL R B
K&, ATVE R BB L #E NAFLD L2 W o 5 E Al
S 7RV ] S 46 A5 R, R FELAT OGTT 2 h ifi
it JEE K et e JEE iR B KT Tk S R i JIE R L2
H A IHF &8 57, =30 B THF 5 & 528
PO BAT B2 S AR AT AT IE 24 1, BE 1 0
JLEE NAFLD [ & A Flik i

(& % X #]
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