


Light Effects in Neonatal TPN
The nutritional requirements of a typical preterm, 
neonatal infant are approximately 200 times their 
stomach capacity. Therefore, supplemental I.V. feedings 
with lipids and Total Parenteral Nutrition (TPN) have 
become essential. 

If these nutritional support solutions are exposed to light, 
their composition can be altered, recent studies have 
confirmed. Light exposure can produce high levels 
of harmful hydrogen peroxide, oxidants and oxidizing 
agents that can dangerously stress the compromised 
antioxidant systems of preterm infants or serious ill 
neonates. 

Recent tests have shown that amber tubing can 
significantly reduce the production of these nutrient 
oxidants and oxidizing agents. Results confirm that 
amber tubing protects TPN solutions from harmful light.

Positive Test Results Confirm Protection

Hydrogen Peroxide Levels Test1: Tests were conducted 
on non-lipid TPN. In Group 1 the solution bags and I.V. 
sets were not shielded from light. In Group 2, the solution 
bag was shielded on all sides, except the bottom or 
along the tubing. In Group 3, the entire solution bag and 
deliver I.V. tubing system were protected. The I.V. sets 
used in Group 3 consisted of amber tubing. Levels of 
peroxides were measured in the bag and at the point 
of delivery.

Hydrogen Peroxide Levels Group 1 Group 2 Group 3

Peroxide level in bag 282 + 5 µM 141 + 13 µM 106 + 14 µM

Peroxide level at delivery 282 + 5 µM 215 + 24 µM 146 + 15 µM

These test results demonstrate that the volume of 
exogenous toxic peroxides delivered is reduced by 
over 50% with shielded TPN bags and amber tubing sets. 

Urinary Peroxides Test2: These test results are further 
demonstrated by the levels of peroxide in urine. 
Preterm infants were fed a TPN consisting of Dextrose 
10%, a multivitamin preparation and amino acids. Urine 
was assayed for peroxide content. The following table 
shows the results:

Urinary Peroxides Day 1 Day 2 Day 3

Photo protected 25 µM 24 µM 26 µM

No photo protection 25 µM 32 µM 73 µM

These test results show that the compromised antioxidant 
system of preterm infants is not capable of handling 
the increased levels of peroxides found in non photo-
protected TPN solutions. 

Bronchopulmonary Dysplasia and Fibrosis Test3: BPD 
is a frequent complication found in preterm infants 
(<28 weeks). The detection of mRNA for α1(I) 
procollagen is commonly used as a marker for the 
onset of fibrosis associated with BPA. Tests on the 
appropriately preterm animals shows an approximately 
50% lower level of mRNA when TPN feeding was 
performed by means of photo protected systems. The 
following table shows the results of this test.

Bronchopulmonary Dysplasia & Fibrosis Procolage mRNA

Photo protected 1.06 ± 0.06

No photo protection 1.51 ± 0.25

These test results strongly suggest that photo protection 
reduces the generation of peroxides in the TPN solution, 
and lowers the induction of lung fibrosis and the onset 
of BPA.
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Studies Show Benefits of UV Protection in Amino Acid and Vitamin Solutions




