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The relationship between adiponectin, leptin, insulin, insulin-like growth factor and
IGF binding protein-3 in cord blood and neonatal anthropometric parameters

Hai Jung Cho, M.D., Ji Young Kim, M.D., Me Jin Kim, M.D., Il Tae Hwang, M.D., and Hae Ran Lee, M.D.

Department of Pediatrics, College of Medicine, Hallym University, Seoul, Korea

Purpose : This study was designed to examine the effects of adiponectin, leptin, insulin, insulin-like growth factor (IGF)-1 and
IGF binding protein (BP)-3 levels in cord blood on weight, length, and adiposity at birth in healthy term infants. In addition,
we evaluated the mechanism to change the hormone levels in appropriate for gestational age (AGA) during the first month.
Methods : We collected cord blood from 200 term neonates (109 males, 91 females) with no perinatal problems, and
measured the hormone levels and anthropometric parameters including weight, length, and skin-fold thickness. Term
neonates were divided into 3 groups as follows: birth weight appropriate for gestational age (AGA) (n=132), birth weight less
for gestational age (SGA) (n=29), and birth weight more for gestational age (LGA) (n=39). Venous blood samples of 15
fullterm healthy neonates were obtained at 3, 7, and 30 d after birth.

Results : The adiponectin, insulin, and IGF-l levels were significantly lower in the SGA group than in the AGA and LGA
groups. The leptin levels were significantly higher in the LGA group than in the AGA and SGA groups. Cord blood adiponectin,
leptin, insulin, IGF-I, and IGFBP-3 levels correlated significantly and positively with birth weight and the sum of the skin-fold
thickness. A significant positive correlation was observed between adiponectin, leptin, and IGF-I levels and birth weight.
Adiponectin level correlated significantly with that leptin level (r=0.191, P=0.038), but not with insulin, IGF-l and IGFBP-3
levels. IGF-I levels were higher in females than in males. At 7 d after birth, the leptin level decreased along with physiologic
weight loss, and then increased. IGF-l, also decreased at 3 d, significantly increased 1 month later.

Conclusion : We suggest that adiponectin, leptin, insulin, IGF-l, and IGFBP-3 play an important role in regulating fetal
growth. Adiponectin may be involved in regulating fetal growth through mechanisms different from those mediated by insulin
or IGF-l. High levels of IGF-I in female neonates indicates a gender difference which serves as evidence for in utero sexual
dimorphism. It is likely that IGF-I has a more important role than that of hormones in postnatal growth. (Korean J Pediatr
2008;51:722-728)
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A&EAL ANIARY IGF-1 AAe S7IAAA ol AdS 7o 2 i, EYE A5 (Ponderal index)E o2
24307, dloldl A d&do] FrkehH 4 A AWEH o] & o] AXtElgtk EUEAF=2 AT (9)/[EA0F (cm)]. 7
Zheitia e gl F-57)+= Lange skinfold caliper (Beta Technology Inc., Santa
A2 AALF BAN O AHFo] Fr EFE x| Cruz, CA, USA)E o]&3le] Q&% e i-9)9 Aztshy-9ld
NME o Be S BujsiA "o AgEelA FEe &4 Al 247F 29 A4kl g FEdith # AFelA s T Tl
A Blobe] Aol @42 ZFrbatel” oo el Fad A ZAT AR dom A4 Al AES YeEhfSITh
AgS g, 2) Mioh M=
ol XM E e APz A FHHE SE2ERE0R A& U A AF B AEFE 5 mLo] Ag ANFHEHA
=2 7720 gdsaes e due R4S ol ot 2 E HALE flste] 4S 1 mL sk 1 9
gAY Aoz deA girh AW} olt] EHEl Alo]d| tE 328 HAAE flste] @3S 1 mL B8tk BEE ¥
e S ER el 7)o Z}%a Hl”&‘i o] &3} ool o}t A @A 328 A wizkA] 20T WEatel ®astsich
e FErb #askA 0 AFo] #aEW olrxve 3) SEE 24
Fwrt ZrbetA Y A Aoto A ot X El I EAAFL AREF olt]¥WEl FEE human adiponectin radioim-
o] A4S vehtA Bk munoassay (RIA) kits (Linco Research, St. Charles, MO,
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USA)= ¥4 oPOiOEtl %é F O AFE 44% A3 FA U W
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Table 1. Clinical Characteristics and Cord Blood Hormone
Levels according to Birth Weight

AGA SGA LGA

(n=132) (n=29) (n=39)

Gestational age (weeks)  395%1.0 387£06  39.8%£09
Sex (M/F) 70/62 14/15 24/15

Birth weight (g) 3300329 2313+160° 4,084+203" F

Birth length (cm) 50719  462+16 534+170T
Ponderal index 25102 23102 26+02"F
Head circumference (cm) 34112 31712 35.8i1.0t+
Chest circumference (cm) 332224 300+23 356+12"F
Skin fold thickness (mm)® 94422  63%10° 11.3+15"F
Adiponectin (ng/mL) 28166 174+59° 248+t72"

Leptin (ng/mL) 40+27 38+t36  72t28"T
Insulin ( {U/mL) 59+30 36+16  67+307

IGF-1 (ng/mL) 6601487 232+302° 83.1+4647
IGFBP-3 (ng/mL) 12994309 1,072+449 1414%305

Data shown are mean=®SD.

"P<0.05 vs. AGA, 'P<0.05 vs. AGA, *p<0.05 vs. SGA, SSum
of triceps and subscapular skin fold thickness

Abbreviations : AGA, appropriate for gestational age; SGA,
small for gestational age; LGA, large for gestational age; IGF-I,
insulin-like growth factor-I; IGFBP-3, IGF binding protein-3

Table 2. Comparison of Clinical Characteristics and Cord
Blood Hormone Levels between Males and Females

Males Females

(n=109) (n=91)
Gestational age (weeks) 39.1£1.0 39.0t1.1
Birth weight (g) 3,364+t541 3,159+494"
Birth length (cm) 50.8+£25 50.0£25
Ponderal index 254+0.24 2.50+0.23
Head circumference (cm) 342%15 337+15
Chest circumference (cm) 335%3.0 325%+2.0
Skin fold thickness (mm)’ 94+25 91+22
Adiponectin (ng/mL) 22.9+7.2 21.8+6.4
Leptin (ng/mL) 43+33 45+26
Insulin (uIU/mL) 55+27 58*32
IGF-1 (ng/mL) 53.5+42.3 74.0+54.4"
IGFBP-3 (ng/mL) 1,245+378 1,329+£271

Data shown are mean=SD.
"P<0.05 vs. males
Sum of triceps and subscapular skin fold thickness

olt] xRl Z) Q1&Ed, IGF-19 FE+ SGACA LGA, AGA
TR Fo8H we X5 BRI P=0.022 vs. AGA,
P=0.015 vs. LGA; P=0.011 vs. AGA, P=0.008 vs. LGA; P=
0.003 vs. AGA, P=0.001 vs. LGA). 1€l = LGAT A 7.2
+£2.8 ng/mL= SGAv" 38+%36 ng/mL, AGAT 40%27 ng/
mLETH 598 ERTHP<0.05). IGFBP-3% LGATIA H
B FAE RolZl sAN TAF 2n= It (Table 1).

2. Mudof| M2 UM S31 MY 229 s&

gkl A dEe ztelrt gy EAAFTH wEEE
© odotellAETt dool Al frefahAl EUTHP<0.05). =4
7 EGEA| g, AR & Gz 2ol gl

oft izl ;e 9l&¥ IGFBP-3& Y4zt #ol7h gl
o IGF-12 oololl A 740+544 ng/mLE dololr 535+
42.3 ng/mLET 95 =4THP=0.019, Table 2).

3. AMote| AAA S M S229 s=ZH9|

AFZEEHA|

ZAAFY AREFA Fe ol ezt r=0.33, P<
0.001; r=0.237, P=0.013), |¥(Z7}F r=0.405, P<0.001; r=0.352,
P<0.001), 1€ (47 r=0.267, P=0.002; r=0.473, P<0.001),
IGF-1 (7t} r=0.377, P<0.001; r=0.534, P<0.001), IGFBP-3
(Z+7} r=0.254, P=0.006; r=0.199, P=0.037)¢} <=3+ o] A
FEAZ A WG oy 29 E (r=0.365, P<0.001), FE(r=
0.251, P=0.006), IGF-T (r=0.202, P=0.020)¢} %<} 3zA
AR (Table 3).

ot xulele FRz= o] AwTA(r=0.191, P=0.038)%
Boow F|Ee [GF-1, IGFBP-33 %2 A@aAel oot
(22 r=0.269, P=0.003; r=0.244, P=0.008). 1&HL IGF-I12
o] AHAAF AAL(r=0.419, P<0.001) IGF-I< IGFBP-3
o} <ko] AAAAZE A ATHr=0.637, P<0.001) (Table 4).

5. AGA O150AM &4 = 1J18 St MA|H S}
S229| Hizl

A 28 55 A 198 sto] AF 343 79, 30

el
o A, A, s22FEE ST A% 3U7AE A

Table 3. Correlation Coefficients between Anthropometric Parameters and Cord Blood Hormone Levels

Pearson correlation (r)

Adiponectin Leptin Insulin IGF-1 IGFBP-3
Birth weight (g) 0.330" 0.405" 0.267" 0.377" 0.254"
Birth length (cm) 03657 02517 0.146 0.202" 0.132
Skin fold thickness (mm) 0.237" 0.3527 0.473" 0.534" 0.199°

“Correlations is significant at the 0.05 level (2-tailed)
Correlations is significant at the 0.01 level (2-tailed)
Sum of triceps and subscapular skin fold thickness
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HAag Bolthrh AF 3094 9] AFe 14, 3Y, 74l ¥
S7FFAtHP=0.021, P=0.007, P=0.013, Fig
1A). AL BARCR e Aol AT A9e 3U3
749 w7t 19Reh on Al A HP=0.002, P=0.004)
AF 30del o]y 3%, 7ol wlE) udAl FrFetATHP=
0.007, P=0.007). IGF-1= 3¥¢l s=7} SuldA #2sitirt
(P=0.047) 71 % F7bste] A% 30del &= 14, 3%, 7l ws}

Table 4. Correlation Coefficients between Cord Blood Hormone
Levels

of oJulg]
Fig 1B). oltlZels dade BAxow ouge

A S7H A5 EATHP=0.023, P=0.001, P=0.011;

Aol &

YR A] 28 AtH(Table 5).

Pearson correlation (1) IGF-1& E3] gl 3uky] glolgd o] 23 938 sl A
Adiponectin  Leptin  Insulin IGF-I IGFBP-3 o7 & , HES FallA BAS] Ex=wro] Efjole] A
Adiponectin 2EH dEdo] {1 Emﬂl zqu o] JA&do] AW} IGF-15 A
Leptin 1917 At @} Orbak 57 EAAETT IGF-12 v 9e %
Insulin 022 138 Apiol gor] 4 F g AGIHS Hol= SGAE A4
IGF-1 165 2697 419 o] AR lE . =
2 52 HolE= SGA AlAolrtt IGF-10] Yt 4
IGFBP-3 162 244" 168 637" e 1= Bopsch | Hrrst 4
, Ak ¥ ATINE FAAFT 24 A AFo] EosE
T(‘:orrelatl.ons is Sl‘gn1~f1~cant at the 0.05 level (2—ta1‘led) %3} IGF-1 5571 2718t IGF-1& 9%d, Aes} A
Correlations is significant at the 0.01 level (2-tailed)
2 g AduEAel oA QdEuH IGF-12 AR 189 A8
Table 5. Postnatal Changes during the first birth Month
Day 1 Day 3 Day 7 Day 30
Body weight (g) 2,7182770 26131678 2618775 3,736+1042"7F
Height (cm) 470+4.4 47.0%t44 472+41 50.7£5.0
Adiponectin (ng/mL) 17.2£10.0 17.1+10.7 20.0+t12.2 302+119
Leptin (ng/mL) 36+2.4 13407 12+05" 35201
Insulin (uIU/mL) 41%2.0 55%t45 6535 74%33
IGF-1 (ng/mL) 30.640.2 83+232° 17.3+33.0 96.4+84.4"1F

Data shown are mean®SD.

"P<0.05 for Day 1 vs. Day SO TP<0.01 for Day 3 vs. Day 30, *p<0.05 for Day 7 vs. Day 30

$P<0.05 for Day 1 vs. Day 3, P<O 01 for Day 1 vs. Day 7
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Fig. 1. A) Postnatal weight changes during 1 month of age. "P<0.05 for Day 1 vs. Day 30. B) Po _fs_tnatal changes in leptin and IGF-1

levels during 1 month lof age. "P<0.05 for Day 1 vs. Day 30, TP<0.01 for Day 1 vs. Day 3,
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