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[(FE] BM HIENEATRE (IUGR) JLFED R BRI B IR KT, BEVIFITEEFLIRTE
BEGUSPERREN, FFE R 2014 4 10 A F 2018 4E 10 A4EREEYEH TUGR JL A TUGR 2H (106 1) , [Wli
A R B TR L (AGA) S AGA 2 (90 fil) , it AR . B, A5 7 d Kl yd 2 W ieE (FG)
SEEH (TG) | BN (LDL) | w2 E AR (HDL) | B R (INS) FIRERZE/KT, RS R
RS (HOMA-IR ) o Kf IUGR Al BRSEPRME SR JraX, Zr A REFLIRAL (37 ) FIEC )T WmesRadl (42 1)) |
T3 AW, 6 JIBIBEEEN LR MIEHEAMA KIS, &R 5 AGA 4 ILE, IUCR 4SS E . HOMA-
IR 3, TRERZKTRR, 2R ESHER L (P<0.05) . REFLEIRFE M 5540 IUGR JLAE)R 7d. 3 A
%, 6 A ARKIEE. K FG. TG, LDL Al HDL /K P22 R RS # 2 L (P>0.05) o R:FLMRFEA M INS.
HOMA-IR /K- Bifi B LI SR R E A I A, BR IR R KT Bl B FLIR SR R B R T3S 5 (P<0.05) o 4518 IUGR
JUAE S B T ) 2R AU R R, REFLMR IR T B TUGR LIS R AUt
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Effect of breastfeeding on insulin sensitivity in infants with intrauterine growth
retardation: a follow-up study
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Abstract: Objective To study insulin sensitivity and the serum level of adiponectin in infants with intrauterine
growth retardation (IUGR) and the effect of breastfeeding on the insulin sensitivity through a follow-up study. Methods A
total of 106 full-term IUGR infants who were hospitalized from October 2014 to October 2018 were enrolled as the [IUGR
group, and 90 full-term appropriate for gestational age (AGA) infants who were born during the same period of time were
enrolled as the AGA group. Birth weight and body length were recorded. Serum levels of fasting blood glucose (FBG),
triglyceride (TG), low-density lipoprotein (LDL), high-density lipoprotein (HDL), insulin, and adiponectin were measured
on day 7 after birth. Homeostasis model assessment of insulin resistance (HOMA-IR) was calculated. According to the
feeding pattern, the IUGR group was further divided into a breastfeeding group with 37 infants and a formula feeding group
with 42 infants. The above serum indices and growth indices were also measured at the age of 3 and 6 months. Results
Compared with the AGA group, the IUGR group had significantly increased levels in serum insulin and HOMA-IR and
a significantly decreased level of adiponectin (P<0.05). There were no significant differences between the breastfeeding
and formula feeding groups in growth indices and serum levels of FBG, TG, LDL, and HDL on day 7 after birth and at the
ages of 3 and 6 months (P>0.05). In the breastfeeding group, serum insulin and HOMA-IR decreased and adiponectin level
increased over the time of breastfeeding (P<0.05). Conclusions Insulin sensitivity decreases in the early stage after birth
in [UGR infants, and breastfeeding can improve insulin sensitivity. [Chin J Contemp Pediatr, 2020, 22(7): 701-705]
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‘BN K& BIRZ (intrauterine growth retardation, JH B h g 3 /T 2 AR R e, (5) I

TUGR ) JLBUAFJE B RE . DR . & L . sl bkoRs
FERE AL A 10 K R 1 ), Barker 25 2 i
JUIRPERZERE” B8, AR AR I i 18 A T
ATBER IR TR ILET, SRR LA R A5 43 vy
MBA K ENEFRREARAMEGEMGILLEE .,
] Fof 3 2ok 5 B AL, JLPR . S PR 4 4H 4
ST RE R A, XA . A AR AR S
RUFZEG IR A2 O R R AP, BP9 K B EEFL
MR L AR I A 9 55 22 Rt g XU AR T I 7 0%
ML O, BERL A R K 2R S 22 A S M 4 i P
T, TR S R R, S5 R YA
R, TUGR JLEEFL S 558 2 H LEEFL R A ms AT
2251, HACHHRA R Y BRI SE TUGR L
FEILEE SUEIRIRER | R EACIHHOCE Tk &
ARk, MERE . JBEE FEHEPU L A RRAL T, (B
PR (R 3K BERIF 5T 22 0 [T UM RIS o ASAIFSE R THE
BASIRIFSY,  WIEE LM SR ST MR TUGR LR
B R BRI BTN R KR 25 5, A AR
FEXT AL IUGR L&A B 5 2= Ay SR .
1 #AREFE
1.1 HRIH
PEHE 2014 4E 10 A & 2018 4E 10 A 7E &1L
R B A JLRHMEBE R 2 2 A IUGR JL2W IUGR
21 o [FAAEZBE AR B 2 A 38 T HG# L Cappropriate
for gestational age, AGA ) N AGA 4., HAIKRELE
[] ity %y JLSF- 347 Hh 2B AR 2R 10~90 & 4 22 ]
AGA, 5510 E4Mi LR o8 TUGR™, RLdE 15 ik
TR RGBT A LR A A A A Al
IUGR AR SEPRMETE I =, A W BREFLIR SR
ML WSMEFRAE . AdEdnifE: (1) Hid<1d. 5
I, TEES; (2) AEMmiRiE, I, 0%
M. b, R ;  (3) BEEZWE W™,
IR GERN R, HERRARIE: (1) BESE IR |
HURIRThRE S0 . ZPBe sy . PR . #AiM. 4F
DR MEZEGAE, S AT, WA RIELT;
(2) ARG AL N M g (3) A
FEARI N 3 A M s A, (4) JEA T ILAE

W PRIME . WO ) vl PR A5 A S E I W BOIRAS
(6) AJa 7d Kk 2 H N ESR, Uik
BRIGIT: (7) IREWRFE, s RIREME, X
KSR S e B SR O R T AL E s (8) 6
A WEIE &, sUE U R SUE 3R 07
(9) BaEUFHELER HOF5ETRI

AHIFFEARAT DL B B B2 2 AR FH 2 01 23t
#E CHALS: 2014019) , WFFE0F G W7 B 132 A
TEES, FEMARZEFHIA,
1.2 IEARFRE R EIgErRNIE

WA T RS, e, T
IKPERFNH A Apgar PE0345; BESRARRE | PRI 00 |
A TC A B LR RN s KRB S . TR S
XGAEHAE Th F13 Ak 6 s RN ARE
HEK, MBIl MES AR Tla, KER
%1 0.01 kg, HEAEHFH] 0.01 m, HEFEEL (body
mass index, BMI ) = {&H ( kg ) / HBE (m)zo
1.3 IM#E. mBs. BERE. RRERHEKN

ZRETHERTd, 3. 6 ARG R=IE
il RO 9 BK I 4 mLo B2 mL 4> 1L T 1 h YR A
ROCHE 42 [ 4= {73 7% COBAS 8000 ( 1t 5%
fRRERHA A A 34 ) D 25 7 s (FG) |
=WEH O (TG) | R E AR A (LDL) 1
w R A (HDL) o 2 mL #% Bk I T 4 °C 8 O
(2400 r/min ) 15 min, 7> EILTE, RS KRE
Hgi i (SIEMENS JB 5 28 I  1af) &, iIUIE )
WA YRR BR A R4t ) e miERE R R
il B 5 W B I MV PR R 3R, Hai) & e 56
Phoenix 2~ 7] A= 7= (_ 6 74 R AR MR A B 7
ML) o TR RALPTIE AL (homeostasis model
assessment-insulin resistance, HOMA-IR ) , HOMA-
IR= %S E (mIU/L) xFG (mmol/L) /22.5,
1.4 FHitFEHH

KT SPSS 21.0 eI ARAFIEATRURAL BE . 14
PRI + bRifE2E (x+s) FoR, dRTHECR
FHARSTREAS ¢ K505 AN [] e sl 00 v 5cdls b e R
FIELM OB 7 22508 HHERRLLIR (%) &
N, U SR s, P<0.05 M2 SRA Giit

PRV
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2 R 40.0% ) Wi ERBI TG IT=E L (P>0.05) . #F
FLMRFEZ FIED WM TR AR RS (38.9 + 1.0 J&] vs
2.1 —RIEERZER 38.8+0.9 &) . MBI (B 54.2% vs 51.1% ) F

TUGR 41 328 A8 A= JL 106 i, AR #5 55 P i
2R ML SR AL (49 1)) AT WM SR 4
(5761) , A 18 FIBET;H el AR SR T =T LA BR
WA (17.0%) o BEVTIARIEEAT 9 1215 ((BEFLIE
FRUA A0, BRI S H]) o AR FLESR
2H 37 1], e T WMESELE 42 AN ABFSE ST, AGA
ZH AN A4 )L 90 4], TUGR ZH 11 AGA £H H A= iR
# (388 1.0 Jfl vs39.0+09 J& ) . PRI ( B k.
52.8% vs 51.1% ) FL i A 05 X CHE 7™ 36.8% vs

AT CHIE . 35.6% vs 38.3% ) A2
TegitEE X (P>0.05)
2.2 IUGR 5 AGA AT 7 d RigHEFRIOLE S
IUGR 415 AGA gl tb#, A )5 7d g FG.
TG. LDL, HDL Z5¥ gt 5E X (P>0.05) .
TUGR ZH IfL 75 1 &% 2% A HOMA-IR 7J<¥T%'3? AGA 4,
ZERWEA G FE L (P<0.05) 5 JRERE KL
T AGA Y, ZRAAGII¥E X (P<0.05) . U
=1,

#1 IUGR A5 AGA AREHEIRAILLE:  (x=xs)
FG JRS 2 HDL LDL TG RIKER
4L " (mmol/L) (mIU/L) (mmol/L) (mmol/L) (mmol/L) HOMA-IR (mg/L)
AGA 90 45+0.8 35=+1.1 0.74 +0.24 12+04 13204 0.71 +0.25 120 +2.7
TUGR 106 46+1.0 43+1.0 0.72£0.21 1304 1404 0.88 + 0.27 99+24
M 0.165 4.533 -0.429 0.951 1.791 4511 -5.75
P 0.869 <0.001 0.668 0.343 0.075 <0.001 <0.001
e [IUGR] B MNAEFIRSE; [AGA]E THARL; [FG) 23R I0KE; [HDL] 235 N8R [LDLI RS EIEE M ; [TG) =B Hl; [HOMA-
IR JWe i ZHRHTIR 5K
23 BIMFESEFPMRSE IUGR JLEEINZER giitrE X (P>0.05) , W E 2,
RigHEFRAI LB HELURFESET ISR IUGR JL7 HigR . 3 H

FEFLE SR SHC TSR TUGR JLAEA A 1 h,

. 6 AWREHILTE FG, HDL, LDL I TG 7K F-22 5

3HEE. 6 ARmTpiAE ., K. BMI{HZEFIITL TG R (P>0.05) , WL 3,
*2 BIA\FASEAVWFAEKEZEEROLLE  (vzs)
- 1K (ke) K (m) BMI (kg/m?)
4 n
EfE1h 3R 6 Hi% HfE1h 3 AR 6 Hi% EfE1h 3 AR 6 Hi%
BOHIAMESE 42 2.15+024 5.67+041 7.51+038 0.47+0.01 058+0.01 0.64+001 98+1.1 17.0+13 185=1.1
FRFLE S 37 210026 5.61+0.50 7.53+045 046=0.01 0.57+0.01 0.63+0.02 97+09 172+14 18812
HH -0.764 -0.569 0.165 -0.249 -1.27 -1.339 -0.619 0.394 1.191
P 0.447 0.571 0.87 0.804 0.208 0.185 0.538 0.695 0.237
*3 BIMFASEAMEFANREIERILEE  (x=s, mmol/L)
FG HDL LDL TG
20 1) n
7HEE 3 A# 6 AR 7HEE  3AK 6 AR 7HEE 3HAK 6 AR  7THE 3AK 6 ARk
EO SR 42 47+09 47+08 48+0.8 0.72+0.14 0.72+0.15 0.70+0.16 12+04 13+03 13204 14+04 15+04 14+04
REF MR 37 44+12 45+0.7 45+0.7 0.71+0.16 0.73+0.17 0.75+0.16 14+04 14+04 14+04 15+0415+03 1.5+0.3
t{H -0.923 -1.21 —1.883 -0.391 0.198 1.562 1.326 0.56 1.385 0.436 0.417 0.285
P 0.359 0.23 0.064 0.697 0.843 0.123 0.189 0.577 0.17 0.664 0.678 0.776
T [FG) 2 MAY; [HDL] BN E A ; [LDLHRSENREM; [TG] =®tHh.
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EE M 200w, ARREE (7 Hilg.
3. 6 AW ) MG & Z oK SR B 2 S T
GiitEE X (F=1.780, P=0.183) ; W37 =CHImf
B4 % HAEA (F=9.615, P=0.001) , L}ZLWE3%
TUGR JLIML{R 1 5 2K P Bifiof el A R R A, P
WMEFE TUGR LI BE s (R - (B TA)
AN [) B T 137 A B0k 25 7K 7 AR 4 8 2 R A S i
= X (F=15.846, P<0.001) ; W23E)5 2 ) A
THAEM (F=26.493, P<0.001) , BFFLWMES IUGR

L L3 Ji B 22 7K 1 B i [ K i T, e )y 5 g
7= IUGR JLO BB [a] 42417 R F (1B ) o AN
B[] HOMA-IR /K P SR 4 8022 5 TG it 22 L
(F=0.641, P=0.528) ; M%)y XA} B A 22 5
fE H (F=7.721, P=0.001) , # W 5% IUGR JL
HOMA-IR Fifi B[] E K 117 F [, e J7 M 5% TUGR
JLI B (B R T BT (B 1C) o BEFLMESRAIA
BC 7 WAMESR I e % . BREKZE Al HOMA-IR 7K
(1) E A 0 AT 2 SR LR 4

451 — B ;
LR — 0951 -
[ U 1025, el 0
4.4+ / S~
= / 3 10,004 0.90
= 43
E / ? E
- 9754 ]
& 424 & = 0.85 4
2 & £
& £ 9501
414
0.801
40 9231 T
THIE 3A® 6 A 7HIE 3w 6AR B THIE 3k 6AR C
i) i) i
E1 RigHEfRSRIFEINX R LV (1R 700 9 N 1 3 R L A e R S PO 171202 Sl S LS S 1 A A

C: HOMA-IR 7K FRfME SR [a] A5 R[5

x4 BIRFEAEBMATRFTEBESZE. HOMA-IR FIBEBAERILE  (xxs)
- . Jiii 2 (mIU/L) JEHEZE (mg/L) HOMA-IR
7HE  3AK 6 AR 7HE  3AK 6 Ak 7 Hik 3 Hil 6 J1i?

By Wy 42 43208 44208 45208 94+19 93x17 92x12 088x022 0.93+024 0.95+0.23

BEFLIESE 37 42+11 41+11 40x11 92225 101£20 103+19 0.90+0.29 0.81+0.27 0.78+0.26
FAE (I 1.780 15.846 0.641
P (HE) 0.183 <0.001 0.528
FAE (W] x 4341) 9.615 26.493 7.721
PAH (B[] x 434H) 0.001 <0.001 0.001
FAA ( FAM)s80 ) 1.672 2223 3.394
P {H ( FRER ) 0.200 0.140 0.069

. [HOMA-IR] i EHEbuis £,

3 iTig

IUGR JLIAFEE WE TR IR AR R, FEULH
AR BE . BRI R L RS R AU
TG RAURUL” B NIENE AN R TR,
LIRS B AR D, I HL IR & A g,
G JE A 2R 8 R USRS, AR AR i b 1) &
Az, PRE B A0 | B RE L T SR <y
& BRI R “RRE” 1Y, SR TUGR JLTE

JLFE B AR 30 i i AT R I 25 B AF 1 & B R
Bahn U ABFSE A T TUGR 42 L5 AGA B )5
7d I FG. IMAR. AREEE SRR, Box
HAJE 7d I3 FG. TG, LDL, HDL /KF-2% 5
TG4 3, {3 TUGR HrA: JLIE & Z Al HOMA-
IR 7K V38 AGA 43, #2278 TUGR JLFEHAE L
AR P A RIS B KO SR, ORI
S R B IUAE R 30, {HL R & 2 F HOMA-IR 7K-F-AH
X, s TUGR LIRS AU N . XHIK
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R, A B FBha AR ",

Fif 2L M 35 AT AR I e A 5 R PTA)  Ae
PIRERSEE N SN RTE vy i > 1]
Aem L IEE T AR A FRE T . B SOE SRR
RS A E R, XL 2E A A AE A0 ik R AR 25
BAER R AR R WBEER P FEARFIE T, 1Bk
W 6 Hikmt, REFLME IR M TE RS R . HOMA-
1RK¥%E%%@%NM@&W%%W% VAN
FEZLMRSR TUGR LAY R USSR 8k . T
%mﬂﬁﬂﬂ¢ﬁﬁ$§%W%w%mﬁ?,m%
% JBEEE . leptin, Ghrelin, IGF-1 %%, Xf%JL
s SERE R, S5RITHE
A3k BRI R R AR P LR
IR T et 1 B R U . IR T R
i (o A L i Tk T Ra Y N D WSS TR U B
TR G 2 1k 24 FEPR IR L IR I 2 2R
WICH T o A5 518 5 S L 2 = AL B 1 28 fURK
PE P ARBFSE & B TUGR A REHE R K48 AGA 4
FEAIK, 278 TUGR JLME &) ZRBUSME LR 3 R 3R 055
R AE AT BES TUGR LI IR 28 S AF K R 4
B K, BARBEFURIRA S R TR g, 1
BIRE AR E R AR BG4 L, AREZLR
I LI R R KT Bl SR [R]EKTi ET, AR
HHREZLMESE R S) F UM PR R
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