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NH4OH and  lyophil ized.  Pep t i de  T 2 w a s  fu r ther  pur i f ied 
by  p repa ra t ive  paper  e lect rophores is  la a t  p H  6.5. I t  was 
f inal ly c h r o m a t o g r a p h e d  on a Sephadex  G-50 co lumn 
(2.5 • 190 cm) wi th  0 . 1 M  N H , O H .  

The pep t i de  (T~), t hus  obta ined ,  reac ted  pos i t ive ly  
wi th  the  PAULY, SAK&GUCHI, EHRLICH, n inhydr in ,  and 
ch lo r ine -KI - s t a r ch  reagents .  Amino  t e rmina l  analysis  by  
the  D a n s y l - m e t h o d  ~ gave a single val ine residue.  The 
homogene i ty  of pep t ide  T2 was fu r ther  cor robora ted  by  
two d imens iona l  e l ec t rophores i s -ch romatography  which  
showed a single spot.  Amino  acid analysis  ~s gave (46 
residues):  Argl.0CM-Cys~.sAsx~.~Thr4.6Sert 4Glxa.0PrOl.1 
Gly~.~Ala,.0Val,.~Leu3.~Tyr~.0Phe~. 0 and  Trp~. 0. T ryp to -  
p h a n  was de t e rmined  spectrophotometr ical ly~% Manual  
sub t rac f ive  EDMAN degrada t ion  ~, carr ied out  essent ia l ly  
according to t h e  p rodecure  descr ibed by  BLOMBXCK et 
al. ~a, gave the  N- t e rmina l  t r i pep t ide  sequence Val-Ala-  
Gly-. Sequence analysis  in the  a u t o m a t e d  p ro te in  
s equena to r  (B~CKMMq, model  890), fol lowing previous ly  
descr ibed m e t h o d s  ~0, ~a, gave the  following resul t  in twice 

4 
r epea ted  expe r imen t s :  V a l - A l a - G l y - A l a - G l y - L e u - G l n -  

CM 
8 12 16 [ 

A l a - G l y - T h r - A l a - T y r - A s p - V a l - G l y - G l n - C y s - A l a -  ( ) -  
20 24 

V a l - A s n - T h r - G l y - V a l - L e u - .  No residue could be defi- 
n i te ly  ident i f ied  a t  s tep  19 in e i ther  degrada t ion ,  poss ib ly  
due to  the  presence  at  th is  pos i t ion of an amino acid (such 
as serine) giving rise to  a labile t h i o h y d a n t o i n  der ivat ive .  
No o the r  diff icul t ies  were observed in the  sequena to r  
s tudy.  Work  on the  comple te  sequence of neocarz inos ta t in  
is in progress  and  will  be pub l i shed  elsewhere 19. 

Zusammen/assung. Das a n t i t u m o r a k t i v e  P ro te in -Ant i -  
b io t ikum Neocarz inos ta t in  wurde  mi t  D i th io th re i t  in 
fli issigem A m m o n i a k  reduzier t  und  mi t  Chloressigs/ ture 
alkyliert .  T ryp t i s che  Spa l tnng  des t e t r a - S - c a r b o x y m e -  
t hy l i e r t en  Pro te ins  ergab 5 F ragmen te .  Die Sequenz yon  
25 Aminos~ureres ten  im ty ros inha l t igen  F r a g m e n t  H a 
wurde  du tch  EDMAN-Abbau im au t o ma t i s i e r t en  Sequena-  
tor  e rmi t te l t .  
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The Inf luence  of V i t a m i n  E on the E x p e n d i t u r e  of 

Since the  f i rs t  commun ica t i on  on the  subjec t  by  MOORE 1 
i t  is general ly  recognized t h a t  v i t a m i n  E is necessary  for 
op t ima l  u t i l iza t ion  of v i t a m i n  A. 

Studies  w i th  chicks and  ra ts  receiving v i t a m i n  A in t he  
form of cod l iver oil (DAM et al. 2,a) showed t h a t  more  
v i t a m i n  A was s tored  in the  l iver when  the  diet  con ta ined  
D, L-~-tocopheryl  ace ta te  t h a n  when  the  die t  was v i t a m i n  
E deficient ,  and, fur ther ,  t h a t  m e t h y l e n e  blue and  o ther  
redox  dyes  had  an effect  on the  s torage of v i t a m i n  A in t he  
liver s imilar  to  the  effect  of v i t a m i n  E. I t  was, therefore ,  
held  l ikely t h a t  the  spar ing  ac t ion  on v i t a m i n  A exer ted  
by  v i t a m i n  E is s imply  due to  inh ib i t ion  of the  au tox ida-  
t ion of p o l y u n s a t u r a t e d  f a t t y  acids which,  if unchecked,  
would  lead to des t ruc t ion  of v i t a m i n  A. 

The presen t  s tudies,  the  deta i ls  of which  will  be r epor ted  
elsewhere,  show t h a t  v i t a m i n  E has  a spar ing effect  on 
the  v i t a m i n  A c o n t e n t  also when  the  die t  does no t  con ta in  
f a t t y  acids. 

53-day-old chicks received for 13 days  a ' s t a r t e r  ra t ion '  
con ta in ing  no v i t amins  A and  E. Dur ing  the  last  6 days  

V i t a m i n  A f r o m  the Liver  

of th is  per iod,  each chick received by  m o u t h  equal  
doses of re t iny l  acetate .  Analysis  (method  as in reference ~) 
of the  livers of 10 chicks killed on the  14th day  showed 
t h a t  t he  average  a m o u n t  of re t inol  per  l iver was 8.37 mg. 
The r emain ing  43 chicks were d iv ided  in to  4 groups and  
given the  v i t ami n  A def ic ient  die ts  ind ica ted  in Table  I 
for a per iod of 4 weeks, wherea f te r  t h e y  were killed and 
the i r  l ivers assayed for v i t a m i n  A. The average a m o u n t s  
of v i t ami n  A (retinol) found in the  livers f rom each group 
of chicks af ter  the  4-weeks deple t ion  per iod are ind ica ted  
in Table  I as pe rcen t  of the  average a m o u n t  (8.37 mg) 
p resen t  i m m e d i a t e l y  before the  dep le t ion  period.  
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Table I. Amount of vitamin A (as retinol) after the 4-weeks depletion period in livers of chicks reared on 4 different diets 

Group No. No. of chicks Addition to the fat-free basal diet Vitamin A in whole liver 

mg Amount before depletion period (%) 

1 12 none 2.64 32 
2 11 0.01 G all-rac.-cc-toeopheryl acetate 7.45 89 
3 10 10% cod liver oil freed from vitamins A and E 1.30 16 
4 10 10% cod liver oil freed from vitamins A and E 7.59 91 

plus 0.01% all-rae.<~-toeopheryI acetate 

Basal diet : 30 % casein, 3 % gelatin, 5.17 % salt mixture (ref.6), 0,1% vitamin B mixture (ref.6), 0.2 % choline chloride, 61.53 % sucrose, 1 mg] 
100 g vitamin substitute ('Synkavit'), 1.4 ppm selenium dioxide. Vitamin D 3 was given in the form of an aqueous solution twice a week, 
corresponding to 20 IU vitamin Da per day. 

Table If. Amount of vitamin A (as retinol) after the 4-weeks depletion period in Iivers of chicks reared on fat-free diets with or without differ- 
ent antioxidants 

Group No. No. of chicks Addition to the fat-free basal diet Vitamin A in whole liver 

mg Amount before depletion period (G) 

1 10 none 2.08 27 
2 11 0.1% thiodiphenylamine 2.61 34 
3 11 0.1% N,N'-diphenyI-p-phenylenediamine (DPPD) 2.09 27 
4 10 0.1% ethoxyquin 4.44 58 
5 11 0.5% aseorbic acid 2.11 27 
6 11 0.01% all-rae.-~-tocopheryl acetate 7.22 94 

These resul ts  show t h a t  w i t h  v i t a m i n  E, near ly  t he  
same high percen tage  (about  90) of the  original  depo t  of 
v i t a m i n  A was  found  in the  l iver af ter  the  deple t ion  
per iod whe the r  the  die t  in the  deple t ion  per iod was fat-  
free or con ta ined  p o l y u n s a t u r a t e d  f a t t y  acids in t he  form 
of cod l iver oil f reed f rom v i t amins  A and E by  t r e a t m e n t  
w i th  f i l t rol  as ind ica ted  in reference 5, whereas  w i th o u t  
v i t a m i n  E the  decline of t he  v i t a m i n  A depo t  dur ing  the  
deple t ion  per iod was considerable,  and more  marked  
when  the  die t  con ta ined  f i l t ro l - t rea ted  cod l iver oil t h a n  
when  the  die t  was fat-free.  

A second expe r imen t  was carried out  in order  to decide 
whe the r  unphysiological  an t iox idan t s  are able to  in- 
f luence the  decline of a hepa t ic  depo t  of v i t amin  A when 
the  v i t a m i n  A-free diet  is fat-free.  In  th i s  exper iment ,  
76 chicks received doses of re t iny l  ace ta te  as in t he  f i rs t  
exper iment ,  wherea f te r  12 of t h e m  were killed and the  
a m o u n t  of v i t a m i n  A in t he  l iver was de te rmined .  The 
a m o u n t  was found to  be 7.68 mg per  liver. 

The remain ing  64 chicks were d iv ided  into 6 groups and  
given the  fat-free v i t amin  A-free die t  w i thou t  or wi th  
supp lemen t s  as ind ica ted  in Table  I f  for 4 weeks, where-  
af ter  t he  chicks were killed and  the  a m o u n t  of v i t ami n  A 
in the  liver de te rmined .  The resul ts  of the  expe r imen t  are 
shown in t he  last  co lumn of Table  II.  

I t  is seen t h a t  th iod ipheny lamine ,  D P P D  and  ascorbic 
acid had  no influence on the  decline of v i t amin  A in the  
liver. E t h o x y q u i n  seems to  have  had  some re t a rd ing  
influence on the  decline of v i t a m i n  A, an effect  which  m a y  
be re la ted  to t he  par t ia l  s t ruc ture l  resemblance  of th is  
subs tance  to e- tocopherol .  I n  the  group receiving 0.01% 
al l - rac . -a- tocopheryl  acetate ,  94% of t he  ini t ial  a m o u n t  of 
v i t a m i n  A was recovered af ter  4 weeks. 

The ineff iciency of the  artificial  an t iox idan t s  in delay-  
ing the  expend i tu re  of v i t a m i n  A f rom the  l iver when  the  
v i t a m i n  A def ic ient  d ie t  is fa t - f ree  indicates  t h a t  the  abi l i ty  
of v i t amin  E to  s tabi l ize t he  v i t amin  A store in t he  l iver 
dur ing  the  fat-free deple t ion  reg imen is unre la ted  to  its 
a n t i o x i d a n t  effect. 

The fac t  t h a t  in  t he  f i rs t  e x p e r i m e n t  t he  decline of the  
v i t ami n  A store in t he  l iver dur ing  the  deple t ion  per iod 
was more  mark ed  when  the  die t  con ta ined  I i l t ro l - t rea ted  
cod liver oil t h a n  when  the  die t  was fat-free,  indica tes  
t h a t  in th is  case t he  act ion of v i t a m i n  E was twofold,  viz. 
an an t i ox idan t  effect  super imposed  on the  effect  seen 
wi th  the  fat-free diet.  

In  a th i rd  exper iment ,  t he  above -men t ioned  ant ioxi-  
dan t s  and a l l - rac . -~- tocopheryl  ace ta te  were given in the  
same amo u n t s  as in Table  I I  as add i t ions  to  diets  con- 
ta in ing  10% un t r ea t ed  cod l iver oil as source of v i t a m i n  
A. W h e n  these  diets  were given for 4 weeks to  groups of 
chicks t h a t  had  no t  received in t i t ia l  doses of re t iny l  
acetate ,  de t e rmina t i on  of v i t a m i n  A in the  livers a t  the  
end  of the feeding per iod  showed that all t he  an t i ox idan t s  
except  ascorbic acid had  enhanced  the  accumula t ion  of 
v i t ami n  A in t he  liver cons iderably  in accordance  wi th  the  
resul ts  of our previous  s t u d y  (reference 2). 

Zusammen/assung. Die Verminde rung  des Vi tamin-A-  
Depots  in Hi ihnchen leber  wurde  w~thrend einer iKarenz- 
zeit  yon 4 W o ch en  un te r sueh t ,  e inersei ts  bei  fe t t f re ier  
Nahrung ,  anderse i t s  bei einer N a h r u n g  mi t  10 % Vi tamin-  
A- und E - f r e i em Dorschleber t ran .  Nur  bei  Zusa tz  von  
0.01% a l l - rac . -e -Tocophery l -ace ta t  war  nach  Ablau t  der 
Karenzze i t  s te t s  89-91% des V i t ami n -A -D ep o t s  noch 
vorhanden .  Ki ins t l iche  A n t i o x y d a n t i a  waren  bei der  fe t t -  
freien N a h r u n g  ohne  Einf luss  auf die V e r m i n d e r u n g  des 
Vi tamin-A-Depo t s .  
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