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The effect of traditional blue-light and riboflavin combined with
blue-light was compared in newborns affected by ABO incompatibility,
admitted for exchange transfusion. During the period of preparation for
the intervention 14 patients were treated with blue light alone and 14 pa-
tients with riboflavin combined with phototherapy. A single dose of 10 mg/
kg riboflavin was administered intravenously. The duration of treatment
was three hours in both groups. The effect of phototherapy was markedly
enhanced by the additional riboflavin, by the end of the 3-hour period
a significant fall of serum bilirubin was demonstrated in the 14 patients
treated with blue light and riboflavin while in the patients treated with
phototherapy alone the bilirubin level continued to rise. There was no
difference in the activity of the antioxidant enzymes superoxide dismutase

and catalase, and in lipid peroxidation between the groups.

Kostenbauder and Santvordeker
[10, 26] have shown that riboflavin
sensitises bilirubin against the effect
of light, enhancing thus its photo-
catabolism. This observation led to
clinical trials of the drug [6, 7, 19, 22,
31]. Later Meisel et al [19] showed
that riboflavin does not affect the
albumin-bilirubin binding, i.e. its ap-
plication carries no risk of bilirubin
displacement from its albumin bind-
ing. In an earlier paper we reported
on the favourable effect of riboflavin
in preventing jaundice. In this study
we have attempted to demonstrate
that phototherapy combined with
riboflavin, proven to be effective in
preventing hyperbilirubinaemia, is
suitable for producing a rapid de-
crease in the high bilirubin level.

Patients and Methods

The material consisted of 28 term babies
affected by ABO incompatibility. Only
newborns free of all symptoms but hyper-
bilirubinaemia, with a bilirubin level above
the level of indication for exchange trans-
fusion [24] were selected. The trial was
carried out during the 3-hour period neces-
sary for preparing the exchange trans-
fusion. 14 patients were treated with blue
light alone, another 14 patients with ribo-
flavin plus phototherapy. Vitamin B2
(Beflavin, La Roche) was diluted by a
three-fold volume of physiological saline
and a single intravenous dose of 10 mg/kg
was injected slowly. Serum bilirubin was
determined at the time of introducing
therapy, this value was regarded as the
0-hour level. The determination was re-
peated after three hours (3-hour value) and
the mean values of the two groups were
then compared statistically.
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Table |
Data of newborn infants treated with blue light alone, or riboflavin combined with
phototherapy
Mean £+ SD Serum bilirubin, micromol/1 Degree of
Group of treatment statistical
Birthweight, g Age, hours 0 hour 3 hours significance
Blue light alone 3406+467 49.7+28.8 34977 381+£92 NS
n= 14
Blue light plus riboflavin 3271+688 60.8+26.7 367+66 280451 p<0.01
n= 14
Degree of statistical sig- NS NS NS p<0.01
nificance

The activity of the antioxidant enzymes
superoxide dismutase (SOD) and catalase
and the degree of lipid peroxidation (LP)
were determined at 0 and 3 hours by bio-
chemical methods [2, 16, 21, 23].

Results

Table 1 shows the mean bilirubin
level of the newborns treated with
blue light alone and with riboflavin
plus phototherapy, determined at
initiation and termination of treat-
ment. It can be seen that the two
groups did not differ in birthweight,
age at admission and mean initial
bilirubin level. The mean bilirubin
level was somewhat higher than the
initial level in the group treated with
phototherapy alone; the difference
was, however, not significant. In all
cases treated with riboflavin and
blue light there was a decrease in the
bilirubin level by the end of the 3-
hour period. The difference between
the mean Ghour and 3-hour values
was significant statistically. There
was no significant difference between
the two groups in respect of SOD
activity (Fig. 1). The mean initial
activity of catalase was significantly
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higher in the group treated with the
combination of riboflavin and photo-
therapy (Fig. 2). LP was similar in
the two groups, no significamt differ-
ence has been found (Fig. 3).

Discussion

Earlier, a decisive role was attri-
buted to oxidation in the process of
bilirubin photocatabolism. It was
thought that the energy of light in-
duces formation of singlet oxygen
(10 2), this in turn leads to photoxida-
tion of the bilirubin molecule [8, 16].
It was thus anticipated that the
catabolic effect of riboflavin on bili-
rubin is mediated by its capacity of
producing 10 2 [20, 22, 26]. Recent
observations have, however, shown
that isomeration and not oxidation
is the basic factor in bilirubin break-
down [12, 13, 14, 17, 18, 27]. It has
turned out that HO2 formed by the
photodynamic reaction plays a minor
role, this process may affect the bili-
rubin catabolism via oxidation of
other compounds [3, 5 11, 26]. In
vitro studies have shown that changes
in the structure of DNA can be in-
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k-1 Blue light
b1 n=4

Blue light plus riboflavin

Fig. 1. Superoxide dismutase activity in patients treated with phototherapy alone and
with blue light plus riboflavin, before initiation (0 hour) and after completion (3 hours)
of therapy

Blue light
|:| n=14

Blue light plus ribotlavin

Fig. 2. Catalase activity in patients treated with phototherapy alone and with blue light
plus riboflavin, before initiation (0 hour) and after completion (3 hours) of therapy

Acta Paediatrica llmigarica 26, 1960

343



344 L Pataki et al: Riboflavin in jaundice

Blue light
D n=14
Blue light plus riboflavin

Fig. 3. Lipid peroxidation in patients treated with phototherapy alone and with blue
light plus riboflavin before initiation (0 hour) and after completion (3 hours) of therapy

duced by light used in phototherapy
[30]. This phenomenon, attributed
to the effect of singlet oxygen, can
also be seen if irradiation occurs in
the presence of bilirubin or ribo-
flavin [9, 25, 28, 29]. This is the
reason for warnings of certain au-
thors against the therapeutic use of
riboflavin [10, 22, 26, 28, 30, 32].
Others regard phototherapy itself
risky [4, 28, 30]. It is also known that
exchange transfusion may enhance
the toxicity of oxygen [1].

In our material no detrimental
effect of riboflavin plus blue light
has been demonstrated in SOD and
catalase activity or lipid peroxida-
tion. The figures showed that a rapid
fall in bilirubin level can be achieved
by riboflavin combined with photo-
therapy during the period of prepara-
tion for an exchange transfusion. The
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method may be useful if prolongation
of this preparation period is inevi-
table.

References

1. Aranda JV, Clark TE, Maniello R,
Outerbridge EW : Blood transfusion
(BT); Possible potentiating risk factor
in retrolental fibroplasia (RLF). Pe-
diatr Res 9:363, 1975

2.Beers RF, Sizer IW: Spectrophoto-
metry for measuring the breakdown
of hydrogen peroxide by catalase. J
Biol Chem 195:133, 1952

3. Demelle M: Possible implication of
photooxidation reaction in retinal pho-
todamage. Photochem Photobiol 29:
713, 1979

4. Ennever JF, Speck WT: Photochemi-
cal reactions of riboflavin: Covalent
binding to DNA and Poly(dA). Poly-
dT). Pediatr Res 17:234, 1983

5. Hasselman C, Laustriat G: Ring open-
ing as a photochemical reaction of
phenylalanine at 254 nm. Photochem
Photobiol 21:133, 1975

6. Jahrig D, Maass B, Meisel P, Jahrig K,
Grimm U, Zdéllner H: Zur Frage photo-
dynamischer Schéden an Erythrozyten
unter Blaulichttherapie bei Icterus neo-



~

10.

11.

12.

13.

14.

15.

16.

17.

18.

L

. Kearns DR:

L Pataki et al: Riboflavin in jaundice

natorum. Acta Biol Med Germ 40:811,
1981

.Jahrig D, Meisel D, Jahrig K: Erfah-

rungen mit der Anwendung von Ribo-
flavin in der Phototherapie der Neu-
geborenen-Hyperbilirubindmie. Abstr
V1 UV-Kolloquium 5, Kiuhlungsborn
1977

Physical and chemical
properties of singlet molecular oxygen.
Chem Rev 71:395, 1971

. Korycka-Dahl M, Richardson T : Photo-

degradation of DNA with fluorescent
light in the presence of riboflavin, and
photoprotection by flavin triplet-state
quenchers. Biochem Biophys Acta 610:
229, 1980

Kostenbauder HB, Santvordeker DR:
Riboflavin enhancement of bilirubin

photocatabolism in vivo. Experientia
29:282, 1973
Laustriat G, Hasselman C: Photo-

chemistry of proteins. Photochem Pho-
tobiol 22:295, 1975

Lightner DA, Woolridge TA, Mc-
Donagh AF: Configurational isomeriza-
tion of bilirubin and the mechanism
of jaundice phototherapy. Biochem
Biophys Res Commun 86:235, 1979
Lightner DA, Woolridge TA, Mec-
Donagh AF: Photobilirubin: an early
bilirubin photoproduct detected by ab-
sorbance difference spectroscopy. Proc
Natl Acad Sei USA 76:29, 1979

Lund HT, Jacobsen J: Influence of
phototherapy on the biliary bilirubin
excretion pattern in newborn infants
with hyperbilirubinaemia. J Pediatr
85:262, 1974

Matkovics B, Novak R, Hoan DH,

Szabé L, Varga Szi, Zalesna G: A com-
parative study on some more important
experimental animal peroxide metab-
olism enzymes. Comp Biochem Physiol
56B:31, 1977

McDonagh AF: The role of singlet oxy-
gen in bilirubin photo-oxidation. Bio-
chem Biophys Res Commun 44:1306,
1971

McDonagh AF, Ramonas LM: Jaun-
dice phototherapy: Micro flow-cell
photometry reveals rapid biliary re-
sponse of Gunn rats to light. Science
201:829, 1978

McDonagh AF, Lightner DA, Wool-
ridge TA: Geometric isomerisation of
bilirubin — I1X. Alpha and its dimethyl
ester. J Chem Soc Comm 1:110, 1979

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

345

Meisel P, Jahrig D, Jahrig K: Der Ein-
fluss von Riboflavin auf die Bilirubin-
bindung des Serumalbumins; Kkeine
Kontraindikation bei der Photothera-
pie. Kinderarztl Prax 47:80, 1979
Meisel P, J&hrig D, Jahrig K: Photo-
degradation of bilirubin as enhanced
by photosensitizers in vitro. Acta Biol
Med Germ 37:1229, 1978

Misra HP, Fridovich 1. The role of
superoxide anion in the autooxidation
of epinephrine and a simple assay for
Superoxide dismutase. J Biol Chem
247:3170, 1972

Pascale JA, Greenberg MH, Gooden
DS, Chronister E: Riboflavin and bili-
rubin response during phototherapy.
Pediatr Res 10:854, 1976

Placer ZA, Cushman L, Johnson BC:
Estimation of product of lipid per-
oxidation (malonyl dialdehyde) in bio-

chemical systems. Anal Biochem 16:
359, 1966

Polacek K: Optimale Durchfiihrung
der Austauschtransfusion unter Be-

ricksichtigung der Blutmenge und des
Zeitpunktes. Padiatr Padol 1:313, 1965
Santella RM, Rozenkranz HS, Speck
WT: Intracellular deoxyribonucleic
acid modifying of intermittent photo-
therapy. J Pediatr 93:106, 1978
Santvordeker DR, Kostenbauder HB:
Mechanism for riboflavin enhancement
of bilirubin photodecomposition in
vitro. J Pharmaceut Sei 63:404, 1974
Schmid R: Bilirubin metabolism: State

of the art. Gastroenterology 74:1307,
1978

Speck WT, Rozenkranz HS: The bili-
rubin induced photodegradation of

deoxyribonucleic acid. Pediatr Res 9:
703, 1975

Speck WT, Chang CC, Rozenkranz HS:
In vitro studies of effects of light and
riboflavin on DNA and HLA cells.
Pediatr Res 9:150, 1976

Speck WT, Rozenkranz HS: Intra-
cellular deoxyribonucleic acid modify-
ing activity of phototherapy lights.
Pediatr Res 10:453, 1976

Tan KL, Chow MT, Karim SMM: Effect
of phototherapy on neonatal riboflavin
status. J Pediatr 93:494, 1978

Suziki Y, Miura T, Ogiso Z: Riboflavin
photosensitized hemolysis of rat eryth-
rocytes in the presence of serum.
Pharmacodyn 5:568, 1982

Received 19 January 1985

MD

Pataki

POB 387, H-6701 Szeged, Hungary

Acta Paediatrica Hungarica 26, 1985



	4. szám
	L. Pataki-B. Matkovics-Z. Novák-E. Martonyi-A. Molnár-I. Varga-F. Román: Riboflavin (vitamin B2) treatment of neonatal pathological jaundice

	Oldalszámok������������������
	341����������
	342����������
	343����������
	344����������
	345����������


