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surprisingly, the decreased relative amount of visceral adipose tissue mass concomitant with 

increased relative amount of subcutaneous adipose tissue mass observed during catch-up 

growth with the experimental diet was highest in the IUGR rats, and higher than compared to 

control rats or sham operated rats having consumed the experimental diet. This shows that the 

experimental diet is especially beneficial and more effective in this specific group.  

 

Preterm and/or SGA infants, as well as other infants experiencing catch-up growth (e.g. 

convalescing infants), already have an extra risk for development of visceral obesity, insulin 

resistance and/or metabolic disease. However, the presence of subcutaneous adipose tissue is 

of crucial importance for a healthy development of growth in infants, especially in preterm 

and/or SGA infants. Subcutaneous fat is not associated with health problems, and is 

furthermore necessary for a good start in life in providing energy reserves, and thermal and 

mechanical protection in this vulnerable group. Therefore a mere reduction in overall adipose 

tissue mass and/or an increase in lean body mass alone is not a way to solve the problems of 

increased risk of developing obesity and associated disorders in infants, and especially not in 

preterm and/or SGA infants. The reduced amount of visceral adipose tissue, while having an 

increase in subcutaneous adipose tissue, as specifically observed during catch-up growth in the 

IUGTR group, is therefore very advantageous for infants undergoing catch up growth, such as 

preterm infants, SGA infants, and/or infants with retarded growth due to physical or mental 

stress after birth (e.g. convalescing infants). 

 

DETAILED DESCRIPTION OF THE INVENTION 

Thus in particular embodiments provided herein is: 

(1) Use of lipid for the preparation of a nutritional composition for improving adipose 

tissue distribution in an infant selected from the group consisting of preterm infants, small for 

gestational age infants and infants with retarded growth due to physical or mental stress after 

birth, wherein the lipid is present in lipid globules, having: 

(a) a volume-weighted mode diameter of at least 1.0 µm; and 

(b) a phospholipid coating, wherein the nutritional composition comprises at least 0.5 wt.% 

phospholipids based on total lipid, 

and wherein the nutritional composition further comprises 2.1 to 4.1 g protein per 100 kcal and 

1.7 to 3.3 g protein per 100 ml.  
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(2) The use according to (1), wherein improving adipose tissue distribution occurs during 

or directly after catch-up growth.   

 

(3) The use according to (1) or (2), wherein the lipid globules have a volume-weighted 

mode diameter of at least 1.0 µm. 

 

(4) The use according to (3), wherein the lipid globules have a volume-weighted mode 

diameter of 3.0 to 8.0 µm. 

 

(5) The use according to any one of (1) to (4), wherein the phospholipids are derived from 

milk. 

 

(6) The use according to any one of (1) to (5), wherein the infant is a small for gestational 

age infant. 

 

(7) The use according to (6), wherein the small for gestational age infant is an intrauterine 

growth restricted infant. 

 

(8) The use according to any one of (1) to (7), wherein the nutritional composition 

comprises 0.3 to 0.7 wt.% arachidonic acid, based on total lipid. 

 

(9) An infant formula selected from a preterm formula, a low birthweight formula or a 

paediatric formula for catch-up growth comprising protein, carbohydrates and lipid, wherein: 

(i) the caloric density is 50 to 200 kcal per 100 ml;  

(ii) lipid is present in 4.4 to 6.0 g per 100 kcal; 

(iii) protein is present in 2.1 to 4.1 g per 100 kcal and in 1.7 to 3.3 g per 100 ml; 

(iv) carbohydrates are present in 10 to 12 g per100 kcal, 

(v) the lipid is present in lipid globules, having: 

(a) a volume-weighted mode diameter of at least 1.0 µm; and 

(b) a phospholipid coating, wherein the composition comprises at least 0.5 wt.% 

phospholipids based on total lipid.  
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(10) The infant formula according to (9), which is a preterm formula or a low birthweight 

formula, comprising 2.6 to 3.4 g protein per 100 kcal and 1.7 to 3.1 g protein per 100 ml. 

 

(11) The infant formula according to (9), which is a paediatric formula for catch-up growth, 

comprising 2.4 to 2.8 g protein per 100 kcal and 1.7 to 3.1 g protein per 100 ml. 

 

(12) The infant formula according to any one of (9) to (11), comprising 0.3 to 0.7 wt.% 

arachidonic acid, based on total lipid. 

 

(13) The infant formula according to any one of (9) to (12), comprising 0.3 to 0.5 wt.% 

docosahexaenoic acid, based on total lipid. 

 

(14) A non-therapeutic method for providing nutrition to an infant selected from the group 

consisting of preterm infants, small for gestational age infants and infants with retarded growth 

due to physical or mental stress after birth, comprising administering the nutritional 

composition according to any one of (9) to (13) to said infant. 

 

Other aspects and embodiments of the invention are also described herein for completeness. 

 

Thus the present invention concerns a method for promoting controlled catch-up growth in an 

infant selected from the group consisting of preterm infants, small for gestational age infants 

and infants with retarded growth due to physical or mental stress after birth, comprising 

administering to said infant a nutritional composition comprising lipid, wherein the lipid is 

present in lipid globules having: 

(a) a volume-weighted mode diameter of at least 1.0 m; and/or 

(b) a phospholipid coating, wherein the nutritional composition comprises at least 0.5 

wt.% phospholipids based on total lipid. 
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What we claim is: 

1) Use of lipid for the preparation of a nutritional composition for improving adipose tissue 

distribution in an infant selected from the group consisting of preterm infants, small for 

gestational age infants and infants with retarded growth due to physical or mental stress 

after birth, wherein the lipid is present in lipid globules, having: 

(a) a volume-weighted mode diameter of at least 1.0 m; and 

(b) a phospholipid coating, wherein the nutritional composition comprises at least 0.5 

wt.% phospholipids based on total lipid, 

and wherein the nutritional composition further comprises 2.1 to 4.1 g protein per 100 

kcal and 1.7 to 3.3 g protein per 100 ml. 

2) The use according to claim 1, wherein improving adipose tissue distribution occurs during 

or directly after catch-up growth.   

3) The use according to claim 1 or 2, wherein the lipid globules have a volume-weighted mode 

diameter of at least 1.0 m. 

4) The use according to claim 3, wherein the lipid globules have a volume-weighted mode 

diameter of 3.0 to 8.0 m. 

5) The use according to any one of claims 1 to 4, wherein the phospholipids are derived from 

milk. 

6) The use according to any one of claims 1 to 5, wherein the infant is a small for gestational 

age infant. 

7) The use according to claim 6, wherein the small for gestational age infant is an intrauterine 

growth restricted infant. 

8) The use according to any one of claims 1 to 7, wherein the nutritional composition 

comprises 0.3 to 0.7 wt.% arachidonic acid, based on total lipid. 

9) An infant formula selected from a preterm formula, a low birthweight formula or a 

paediatric formula for catch-up growth comprising protein, carbohydrates and lipid, 

wherein: 



38 

(i) the caloric density is 50 to 200 kcal per 100 ml;  

(ii) lipid is present in 4.4 to 6.0 g per 100 kcal; 

(iii) protein is present in 2.1 to 4.1 g per 100 kcal and in 1.7 to 3.3 g per 100 ml; 

(iv) carbohydrates are present in 10 to 12 g per100 kcal, 

(v) the lipid is present in lipid globules, having: 

(a) a volume-weighted mode diameter of at least 1.0 m; and 

(b) a phospholipid coating, wherein the composition comprises at least 0.5 wt.% 

phospholipids based on total lipid. 

10) The infant formula according to claim 9, which is a preterm formula or a low birthweight 

formula, comprising 2.6 to 3.4 g protein per 100 kcal and 1.7 to 3.1 g protein per 100 ml. 

11) The infant formula according to claim 9, which is a paediatric formula for catch-up growth, 

comprising 2.4 to 2.8 g protein per 100 kcal and 1.7 to 3.1 g protein per 100 ml. 

12) The infant formula according to any one of claims 9 to 11, comprising 0.3 to 0.7 wt.% 

arachidonic acid, based on total lipid. 

13) The infant formula according to any one of claims 9 to 12, comprising 0.3 to 0.5 wt.% 

docosahexaenoic acid, based on total lipid. 

14) A non-therapeutic method for providing nutrition to an infant selected from the group 

consisting of preterm infants, small for gestational age infants and infants with retarded 

growth due to physical or mental stress after birth, comprising administering the nutritional 

composition according to any one of claims 9 to 13 to said infant. 

15) A use according to claim 1, substantially as herein described or exemplified. 

16) An infant formula according to claim 9, substantially as herein described or exemplified. 

17) A method according to claim 14, substantially as herein described or exemplified. 


