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Riboflavin (Vitamin B2) Treatment of Neonatal 
Pathological Jaundice
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T he  e ffec t o f trad itio n a l b lu e - lig h t a n d  rib o flav in  com bined  w ith  
b lu e -lig h t w as com pared  in new borns a ffec ted  b y  A BO  in co m p a tib ility , 
a d m itte d  fo r exchange tran sfu s ion . D u rin g  th e  period  o f  p re p a ra tio n  for 
th e  in te rv e n tio n  14 p a tie n ts  w ere t r e a te d  w ith  b lue  lig h t alone a n d  14 p a ­
tie n ts  w ith  r ibo flav in  com bined w ith  p h o to th e ra p y . A  single dose o f  10 m g/ 
kg  rib o flav in  w as adm in istered  in tra v e n o u s ly . T he  d u ra tio n  o f tre a tm e n t 
w as th re e  h o u rs  in  b o th  groups. T he  e ffec t o f  p h o to th e ra p y  w as m ark ed ly  
en h an ced  by  th e  ad d itio n a l rib o flav in , b y  th e  end  o f th e  3 -hour period  
a  s ig n ific an t fall o f  serum  b ilirub in  w as d em o n s tra ted  in  the  14 p a tie n ts  
tr e a te d  w ith  b lue  lig h t and  rib o flav in  w hile  in  th e  p a tie n ts  tre a te d  w ith  
p h o to th e ra p y  alone  th e  b ilirub in  level co n tin u ed  to  rise. T here  w as no 
d ifference in  th e  a c tiv ity  o f  th e  a n tio x id a n t enzym es superox ide  d ism u tase  
an d  c a ta la se , an d  in  lip id  p e ro x id a tio n  be tw een  th e  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.

P a t i e n t s  a n d  M e t h o d s

T h e  m a te ria l consisted  o f  28 te rm  bab ies 
a ffec ted  b y  A BO  inco m p a tib ility . O nly  
n ew b o rn s free  o f  a ll sy m p to m s b u t  h y p e r ­
b iliru b in aem ia , w ith  a  b ilirub in  level ab o v e  
th e  level o f  in d ica tio n  for exchange t r a n s ­
fusion  [24 ] w ere selected . T he tr ia l w as 
ca rried  o u t  d u rin g  th e  3-hour period  n eces­
s a ry  fo r p re p a r in g  th e  exchange t r a n s ­
fusion . 14 p a tie n ts  w ere tr e a te d  w ith  b lue  
lig h t a lo n e , a n o th e r  14 p a tie n ts  w ith  r ib o ­
flav in  p lu s  p h o to th e ra p y . V itam in  B 2 
(B eflav in , L a  R oche) w as d ilu ted  b y  a  
th ree-fo ld  vo lum e o f  physio logical sa line  
a n d  a  sing le  in trav en o u s  dose o f  10 m g /k g  
w as in je c te d  slow ly. Serum  b ilirub in  w as 
d e te rm in ed  a t  th e  tim e  o f  in tro d u c in g  
th e ra p y , th is  va lue  w as regarded  as  th e  
0 -h o u r level. T he d e te rm in a tio n  w as re ­
p e a te d  a f te r  th ree  ho u rs  (3-hour value) an d  
th e  m e a n  va lues o f  th e  tw o groups w ere 
th e n  co m p ared  s ta tis tic a lly .
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T a b l e  I

D a ta  o f  n ew b o rn  in fan ts  t r e a te d  w ith  b lue  lig h t a lone, o r  rib o flav in  com bined  w ith
p h o to th e ra p y

Group of treatment
Mean ±  SD Serum bilirubin, micromol/1 Degree of 

statistical 
significanceBirthweight, g Age, hours 0 hour 3 hours

Blue light alone 
n =  14

3406 ±467 49.7±28.8 349±77 381 ±92 NS

Blue light plus riboflavin 
n =  14

3271 ±688 60.8±26.7 367±66 280 ±51 p < 0 . 0 1

Degree of statistical sig­
nificance

NS NS NS p < 0 . 0 1

T h e  a c t iv i ty  o f the a n tio x id a n t enzym es 
su p e ro x id e  d ism utase (SOD) a n d  c a ta la se  
a n d  th e  degree  o f lipid p e ro x id a tio n  (L P) 
w ere  d e te rm in e d  a t  0 a n d  3 h o u rs  b y  b io ­
ch e m ic a l m e th o d s  [2, 16, 21, 23 ].

R esu lts

Table I 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 О-hour 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

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).

D isc u ssio n

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 Ю2 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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I------ 1 Blue l ight
I----- 1 n= 14

Blue light p lus  riboflavin

F ig . 1. Superoxide d ism u tase  a c tiv ity  in p a tie n ts  tr e a te d  w ith  p h o to th e ra p y  a lo n e  and  
w ith  b lue lig h t p lu s  rib o flav in , before in itia tio n  (0 h o u r) and  a fte r  com p le tion  (3 hours)

o f th e ra p y

A

□  Blue light 
n = 14
Blue light plus ribotlavin

F ig . 2. C ata lase  a c tiv ity  in  p a tie n ts  tre a te d  w ith  p h o to th e ra p y  alone and  w ith  b lu e  ligh t 
p lus ribo flav in , before  in itia tio n  (0 hour) a n d  a f te r  com pletion  (3 hours) o f  th e ra p y
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□  Blue light 
n = 14
Blue light plus riboflavin

F ig . 3. L ip id  pero x id a tio n  in  p a t ie n ts  tre a te d  w ith  p h o to th e ra p y  alone an d  w ith  b lu e  
lig h t p lu s  rib o flav in  before in itia tio n  (0 hour) an d  a f te r  com pletion  (3 hours) o f  th e ra p y

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

method may be useful if prolongation 
of this preparation period is inevi­
table.
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