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Relationship between Catch-up Growth and Changes in Insulin, Leptin, IGF-I,
Adiponectin, and Ghrelin in Infants Born Full-term Small for Gestational Age

Yoon Young Yi, M_D_1, Jung Kyung Yoo, M_D_1, Hong Kyu Park, M.D.?
Seung Yang, M.D.' and Il Tae Hwang, M.D.'

Department of Ped/a/r/cs’, College of Medicine, Hallym University, Seoul, Korea
Department of Ped/a/r/cs{ Ajou University Hospital, Suwon, Korea

Purpose: The am of the study was to investigate postnatal changes in growth and insulin, leptin, IGF-I, adiponectin,
and ghrelin, and to examine the relationship of these hormones with catch-up growth in full-term small for gestational
age (SGA) infants,

Methods: SGA was defined as a birth weight less than the ten percentile, Weight and height were measured at
birth, 1 month, 6 months, 1 year, and 2 years of age in 70 SGA infants (40 females and 30 males), The infants
were subdivided according to their weight and height catch-up growth (CUG) at 2 years old, CUG is defined as
reaching a standard deviation score (SDS) of > -2 SDS, Blood samples were serially taken for insulin, leptin, insulin-
like growth factor (IGF)-I, adiponectin, and ghrelin,

Results: 1) Dramatic CUG for weight and height occurred during the first year of life; weight and height growth
gain decreased thereafter, 2) Non-catch-up growth (NCUG) infants showed more decreased weight and height
growth gain than CUG infants between the first and second year of life, 3) Weight CUG was 77.1% and height
CUG was 75.8% in the SGA infants, 4) Weight CUG infants showed significantly higher leptin and ghrelin levels
than in weight NCUG infants at the age of 1 year (P <0.05), 5) Height CUG infants showed significantly higher
leptin and ghrelin levels than in height NCUG infants at the age of 1 year (P <0.05),

Conclusion: CUG for weight and height occurred during the first year of life and growth velocity decreased
thereafter, Significant corresponding changes occurred with regard to serum leptin and ghrelin, (J Korean Soc
Pediatr Endocrinol 2011;16:112-118)
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Table 1. Comparison of growth between SGA and AGA children from birth to 2 years of age

Time of assessment

Birth 1 mo 6 mo 1yr 2 yr
SGA (n=70)
Weight (g) 2,105 + 286* 3,168 + 594* 6,877 =1,106* 8,967 + 1,056* 10,921 + 1,482*
WtSDS -2.31+£1.07* -2.51+144* -142+133* -0.85+1,00* -12+124%
Height (cm) 4496 +£271* 4914 £27* 64,28 + 3.52* 7429 + 3 45%" 825+481*
HtSDS -2.93 + 4 66* -1.39+1.03* -159 +1.35* -0.71+1,09%" -131+141%
BMI (kg/m) 10,31 +133* 1270+17* 16.56 + 2 52* 16.30 = 1 50* 16.02 =148
AGA (n=29)
Weight (g) 3,353 + 350 4,469 + 630 8,481 + 809 10,532 +1,453" 12,486 + 1,151
WISDS 040+0.75 0.00+098 025+0.76 040111 -0.07+0.85
Height (cm) 50,79 +1.86 55156 +194 69.11+264 77.88+3.02 86.73 + 3,92
HtSDS 0.31+067 0.79+0.67 0.08+0.86 035+094" -017+£1.04
BMI (kg/m?) 1301127 14,62 +£1.59 1771+£224 1741224 16.62 =139

Abbreviations: SGA, small for gestational age; AGA, appropriate for gestational age; WtSDS, weight standard deviation score; HtSDS,

height standard deviation score; BMI, body mass index,
*P value <0.05: SGA vs, AGA,

"1 year in SGA vs, 2 vyears in SGA,

"1 year in AGA vs, 2 years in AGA,

Weight (SDS)

—-=CUG

S~NCUG

Birth 1 mo 6 mo 1yr 2yr

(A) Age (yr)

Height (SDS)

(B)

[ TR S S
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Birth 1me

Fig. 1. (A) Weight Z score changes according to weight catch-up growth in fullterm SGA. (B) Height Z
score changes according to height catch up growth in full-term SGA, Abbreviations: CUG, catch-up
growth; NCUG, non catch-up growth; SGA, small for gestational age, *P value <0.05, CUG vs, NCUG,
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Table 2, Clinical and laboratory data according to weight catch—up growth at 2 years old

WtCUG (n=27) Non-WtCUG (n = 8)
At birth At 1 yr At birth At 1 yr

Weight (g) 2,1150+ 31138 9,170.37 + 791 69* 1,965.0 =268 42 7,637.5+ 59507
WtSDS -2.07 £063* -0.61 +£0.69* -3.42+196 -234+074
Height (cm) 4536 +2 54 7431+292 4433+245 7189+3.19
HtSDS -2.88+4 69 -0.68 +-1.58* -218+1.08 -158+1.04
Insulin (WU/mL) 162+133 660873 168+221 3.07 £257
IGF-1 (ng/mL) 2754 +16.57 9263 +38.30 1566 + 1497 4914+ 37,05
Leptin (ng/mL) 168+124 267 +093* 099+053 158+065
Ghrelin (ng/mL) 714,36 + 346.60 2,278.18 + 577 47* 583,40 + 243,98 1,495 50 + 142 83
Adiponecin (ng/mL) 16.15+9.20 15.68 + 7.69 1499+732 1140+ 541

Abbreviations: WtSDS, weight standard deviation score; HtSDS, height standard

*P value <0.05 vs, non-WtCUG,
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Fig. 2. Postnatal leptin and ghrelin level changes according to weight catch-up growth in full-term SGA,
(A) Leptin, (B) Ghrelin, Abbreviations: WtCUG, weight catch-up growth; NWtCUG, non-weight catch-up
growth; SGA, small for gestational age, *P value <005, WICUG vs, NWtCUG,




Table 3. Clinical and laboratory data according to height catch—up growth at 2 years old

HtCUG (n = 25) Non-HtCUG (n = 8)
At birth At 1 yr At birth At 1 yr

Weight (g) 2,100.67 +319.32 9,176 + 804 82* 2,02583 + 27311 7,850 +889.76
WtSDS -2.16 £0.68* -0.62 +£0.74* 297+195 -197+098
Height (cm) 4557 +2 56 7468 +248* 4400+214 7103+335
HtSDS 291+4385 -057+077* -222+097 -1.8+1.07
Insulin (WU/mL) 1.73+135 6.60+8.73 143+205 307257
IGF-1 (ng/mL) 2489+ 16.86 88.83 +38.46 2097 +1734 4873+4277
Leptin (ng/mL) 158+ 1.31 264 +089* 1,16 £0.46 14+059
Ghrelin (ng/mL) 7135+ 365.34 2,278.18 £ 577 47* 606,67 =225 54 1,495 50 + 14283
Adiponecin (ng/mL) 16.05+9.16 15,56 + 7 .31 1519+ 745 1065+593

Abbreviations: WtSDS, weight standard deviation score; HISDS, height standard deviation score; HtCUG, height catch up growth,

*P value <0.05 vs, non-HtCUG.
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Fig. 3. Postnatal leptin and ghrelin level changes according to height catch-up growth in full-term SGA,

(A) Leptin,

(B) Ghrelin, Abbreviations: HtCUG, height catch-up growth; NHtCUG, non-height catch-up

growth; SGA, small for gestational age, *P value <005, HICUG vs, NHtCUG,
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