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observed  in whole  homogena t e s  as well as in washed  
microsomes  (Table). 

2k s t r ik ing  decrease in  b i l i rub inaemia  was  observed in 
m a n  dur ing  t h e  t r e a t m e n t  w i th  e thanol  (Figure);  bili- 
rub in  level was  st i l l  low 90 days  af ter  t he  end of t h e  
t r e a t m e n t .  L ive r  U D P G - t r a n s i e r a s e  ac t iv i ty  was  6.1 
nmoles  of b i l i rub in  con juga ted /g  of wet  l iver / rain before 
t h e  t r e a t m e n t ,  and  15.1 nmoles  of b i l i rubin  con juga ted /g  
of w e t  l iver / ra in  a t  t h e  end  of the  t r e a t m e n t  (Figure). 

These  d a t a  sugges t  an  induc t ive  act ion of e thanol  on 
l iver  U D P G - t r a n s f e r a s e .  However ,  t he  mechan i sm of th i s  
i nduc t i on  is still uncer ta in .  These  observa t ions  conf i rm 
our  p r e l im ina ry  c o m m u n i c a t i o n  ~°, and  migh t  p rov ide  an 
e x p l a n a t i o n  for t he  decreased  bi l i rubin levels observed 
b y  WALTMAN et  al. n in new-born  babies  whose mothe r s  
h a d  been  given e thano l  before  del ivery.  

Riassunto. La b i l i rub ina  U D P G - t r a n s f e r a s i  epa t ica  si 
i n c r e m e n t a t a  nel  r a t i o  ed in un paz i en te  a f fe t to  da 

i t t e ro  di  Gi lber t  dopo  sommin i s t r az ione  di etanolo.  Nel- 
l ' uomo la b i l i rub inemia  si + n e t t a m e n t e  r i d o t t a  d u r a n t e  
il t r a t t a m e n t o  ed ~ anco ra  su livelli no rma l i  a t r e  mesi  
di  d i s t anza  dal la  f ine di  ques to .  Quest i  daf t  p o t r e b b e r o  
fornire  una  spiegazione  ai bassi  iivelli  b i l i rubinemic i  
r i scont ra t i  in neona t i  da  m a d r e  t r a t t a t a  con e tano lo  poco 
t e m p o  p r i m a  del p a r t o n .  
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Behaviour of serum total bilirubin and of liver bilirubin UDPG- 
transferase in a young man with congenital Gilbert's type jaundice, 
before and after the i.v. administration of ethanol for 7 days. 
Conjugated bilirubin always ranged from 0.20 to 0.25 mg/100 ml. 
Bilirubin UDPG-transferase activity expressed as nmoles of bilirubin 
conjugated/g of wet liver/rain. In our laboratory, normal liver bili- 
rubin UDPG-transferase values range from 14.5 to 44. 
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A c t i n o m y c i n  D Inhibit ion of Intest inal  T r a n s p o r t  of L-Hist id ine  and of Vi tamin  D Act ion 

Rena l  aminoac idur ia  and reduced in tes t ina l  h i s t id ine  
t r a n s p o r t  were  ol~served in r abb i t s  wi th  e x p e r i m e n t a l  
v i t a m i n  D def ic iency r ickets  1, whi le  admin i s t r a t i on  of  
h igh  doses  of v i t a m i n  D to  in tac t  an imals  resu l ted  in 
increased  in tes t ina l  absorp t ion  of h is t id ine  1 Since absorp-  
t ion  m a y  involve  a p ro te in  carrier  in t he  in tes t ina l  mucosa,  
t h e  p r e s e n t  s t u d y  was  carr ied ou t  to  de t e rmine  the  effect  
of a c t i n o m y c i n  D, an inh ib i to r  of prote in  syn thes i s  2, on 
h is t id ine  absorp t ion .  

W h i t e  r abb i t s  weighing 700-1000 g, fas ted  for 12 h, 
were  used.  U n d e r  l ight  th iobarb i t a l  anes thes ia  t he  smal l  
in tes t ine  was  rap id ly  excised, washed  in normal  saline 
and  ever ted ,  using the  technique  of WILSON and WISE- 
MAN 3. 3 or 4 sacs, each of abou t  3.5 cm long, were ob ta ined  
f rom each  animal .  These sacs were each filled wi th  1.5 ml  
of L-hist idine solut ion and placed in a flask conta in ing  
25 ml  of t he  same solution. The solut ion used was Krebs-  
Hense le i t  b i ca rbona te  saline, conta in ing  0.3% (w/v) 

glucose in which L-hist idine (Wako Pure  chemica l  
I n d u s t o r y ;  chemica l ly  pure  grade) was dissolved.  A t  t h e  
end of incuba t ion  the  sacs were r e mo v e d  f rom t h e  f lask 
and  the  vo lume  of the  sac c o n t e n t  was measured .  Samples  
of t he  initial  amino  acid solut ion and  of t he  sac fluid 
were  ana lyzed  wi th  an a u t o m a t i c  a m i n o  acid ana lyze r  
(Model KLA3,  H i t ach i  Co.). The  we igh t  of each  sac 
was  d e t e r m i n e d  a f te r  d ry ing  for 2 h a t  l l 0 ° C .  The  r a t e  
of accumula t ion  of h is t id ine  in serosal  f luid du r ing  the  
incuba t ion  was  ca lcula ted  in mmoles /g  d r y  wt .  of  sac 
per  90 min.  

I M. SuoAt and I. MATSUDAj Biochim. biophys. Acta 170, 474 
(1968). 

2 E. REXCH, Science 143, 684 (1964)o 
3 T. H. WILSON and G. WISEMAN, J. Physiol.) Lond. 124, 414 (1954). 
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Effect of vitamin D 3 and actinomycin D on the rate of L-histidine 
transport by intestine 

Km mmolar V max mmolcs[ 
g/90 min 

Control 16.4 100.0 (6) 

Vitamin D,  16.4 200.0 (6) 

Actinomycin D ~ 35.7 58.9 (5) 

Aetinomycin D and 16.4 111.1 {6) 
vitamin D ~ 

Vitamin D 18 h before experiment, b Actinomycin 20h before 
experiment, c Vitamin D 18 h and actinomycin 20 h before experi- 
ment. Numbers in parentheses represent the number of animals 
u s e d ,  
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Fig. 1. The time course effect of vitamin D on the intestinal transport 
of histidine at 20 m21f concentration. Each result is the mean ± S.D 
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Fig. 2. Transport  of histidine by  ileal sacs of normal,  v i tamin 
D-treated, actinomycin-treated and actinomycin and vitamin 
D-treated rabbits [LlsEWEAVER-BuRK plots). Each point is the 
mean of the result of 5 or 6 samples. 

In  the  f i rs t  expe r imen t ,  the  an imals  were  sacrif iced 
a t  in te rva l s  of 2, 4, 6, 18 and  24 h af ter  t he  i .m. in jec t ion  
of  20,000 IU  V i t a mi n  D s and  s tudies  of in tes t ina l  h i s t id ine  
t r a n s p o r t  a t  20 m M  concen t r a t i on  were  made .  The  resul ts  
ind ica te  t h a t  t r e a t m e n t  p r o d u c e d  a s ign i f ican t  increase 
in t h e  ra te  of h i s t id ine  t r anspor t ,  r each ing  a peak  18 h 
a f te r  t h e  in jec t ion  (Figure 1). 

In  t he  second e x p e r i m e n t  an imal s  of one  group  were 
in jec ted  s.c. w i th  a c t i n o m y c i n  D dissolved in 0.85yo 
NaC1 solut ion in t h e  a m o u n t  of 0,6 txg per  g b o d y  weight .  
The cont ro l  group received the  same vo lume of 0.85% 
NaC1. 2 h a f te r  t he  ac t i nomyc in  inject ion,  hal f  of the  
r abb i t s  of each group were  given 20,000 IU  of v i t a m i n  D 3 
in solut ion while t he  o the r  hal f  were given the  so lven t  
alone. The an imals  were fas ted  and  18 h la ter  in tes t ina l  
p r epa ra t i ons  were made .  

The  resul ts  were  p l o t t e d  by  the  LINEWEAVER-BuRK 4 
m e t h o d  (Figure 2). The  K m  (kinetics cons tan t )  a n d  t h e  
V m a x  ( appa ren t  l imi t ing  veloci ty)  of abso rp t ion  in each 
group are l is ted in t he  Table.  The value of K m  and  V m a x  
of t h e  contro l  and  V i t a m i n  D t r e a t e d  an imals  are s l ight ly 
d i f fe rent  f rom those  in a prev ious  c o m m u n i c a t i o n  1, 
because  t h e  n u m b e r  of an imals  was increased in t he  p re sen t  
s tudies .  The  V m a x  of an imals  t h a t  received v i t a m i n  D 
was m a r k e d l y  e levated,  while  the  K m  was  ident ica l  to  
t h a t  of t he  control ,  sugges t ing  t h a t  t he  v i t a m i n  D 
s t imu la t ed  the  in tes t ina l  t r a n s p o r t  s y s t e m . o f  his t id ine .  

In  cont ras t ,  an imals  t r e a t e d  wi th  ac t i nomyc in  a lone  
showed  an  a p p a r e n t  decrease  of V m a x  and  an  increase  
of K m .  W h e n  a c t i n o m y c i n  was  g iven 2 h b e f o r e  t h e  
v i t a mi n  D inject ion,  t h e  V m a x  was  s igni f icant ly  de- 
creased as c o mp a r e d  wi th  v i t a m i n  D - t r e a t e d  animals .  
The  d a t a  ind ica te  t h a t  ac t inomyc in  has  an inh ib i t ing  
effect  on the  in tes t ina l  h is t id ine  t r a n s p o r t  and  blocks 
the  response  of the  t r a n s p o r t  to  v i t a m i n  D. I t  has  been  
repor ted  t h a t  a d mi n i s t r a t i o n  of v i t a m i n  D resul ted  in 
an increase of t i le r a te  of R N A  labell ing w i t h  ~H-uridine 
in ch icken  in tes t ina l  mucosa  5. 

The accep ted  concep t  of t he  m o d e  of ac t ion  of ac t ino-  
mycin  D is t h a t  i t  b locks D N A  d i rec ted  syn thes i s  of 
m R N A  and  in  th i s  w a y  inh ib i t s  p ro t e in  syn thes i s  ~. "When 
compar i son  was  m a d e  b e t w e e n  the  groups  receiving 
ac t i nomyc in  alone and  b o t h  a c t i n o m y c i n  and  v i t a m i n  D, 
i t  is shown t h a t  v i t a m i n  D does increase the  V m a x  and  
p r e v e n t  t h e  increase of t he  Km.  

Since the  a m o u n t  of a c t i n o m y c i n  used in the  p re sen t  
s t u d y  is a s sumed  to be suff ic ient  to  block m R N A  syn-  
thes is  in t he  in tes t ine  5, t he  d a t a  m a y  ind ica te  t h a t  t he  
ra te  of h is t id ine  t r a n s p o r t  is s t imu la t ed  by  v i t a m i n  D 
no t  only  t h r o u g h  the  induc t ion  of R N A  and  pro te in  
synthes is ,  b u t  also t h r o u g h  some o the r  mechan i sm.  How-  
ever,  such  an  in t e rp re t a t i on  m u s t  be v iewed wi th  caut ion,  
because  a c t i n o m y c i n  has  an in jur ious  e f fec t  u p o n  cell 
synthes is .  

Zusammenfassung. Eine  grosse Gabe  V i t a m i n  D be- 
wi rk te  bci  K a n i n c h e n  eine E r h 6 h u n g  der  Hi s t id inabsorp -  
t ion  durch  den Darm.  V o r b e h a n d l u n g  m i t  A c t i n o m y c i n  D 
h e m m t e  den  H i s t i d i n t r a n s p o r t  und  ve rh inde r t e  die Sti- 
mula t ion  desselben (lurch V i t a m i n  D. 
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