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acid; 3, glycine; 4, serine; 5, alanine; 6, threonine; 
7, arginine ; 8, lysine ; 9, histidine; 10, proline; 110 valine; 
12, teucine; 13, isoleucine; 14, methionine; 15, phenyl- 
alanine; 16, tyrosine. In human haemoglobin we found: 
1, aspartic acid; 2, glutamic acid; 3, glycine; 4, serine; 

former contains cystine but lacks of isoleucine, while the 
latter lacks cystine but contains /soleucine. The same 
differences have been found in the myo- and haemo- 
globin crystallized from the horse, with the exception 
that  very small traces of a cystine-like substance ap- 
peared in myoglobin. 

The origin of it will be investigated later. 
These findings emphasize the deep discrepancies which 

exist in the chemical composition of the two proteins. 
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Riassunto 

]~ stata eseguita l'analisi cromatografica su car ts  
degli aminoacidi costituenti la molecola della mio- 
gtobina ed emoglobina umana cristallizzAte. I due pig- 
menti differiscono dal punto di vista qualitativo per 
il contenuto in cistina ed isoleucina. II primo amino- 
acido si t rova nella emoglobina • non sells miogiobina, 
il secondo solo sells mioglobina. 

Risultati analoghi sono staff ottenuti  con mioglobina 
ed emoglobina di cavallo. 

Fig. 3.-Hydrolysed crystalline human myoglobin in tertiary amy] 
alcohol. Key in the test. 

5, alanine; 6, threonine; 7, arginine; 8, lysine; 9, histi- 
dine ; 10, proline; 11, valine; 12, leucine; 14, methionine; 
15, phenylalanine; 16, tyrosine; 17, cystine. Trypto- 
phane has not been detected owing to its destruction 
during the HCI hydrolysis; its occurrence in both myo- 
and haemoglobin has, however, been confirmed x. 

Fig. 4.-Hydrolysed crystalline human haemoglobin in tertiary amyl 
alcohol, Key in the test. 

Besides the quantitative differences ol several amino 
acids, to  which we have already called attention else- 
where a, haemoglobin differs from myoglobin because the 

1 A. ROS$I-FANELLI, Haemoglobi. (Butterworths Sci. Publ, Lon- 
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On the Phosphorylation of Thiamine 
in the Llvind Animal 

I t  is known that  ATP /s necessary for the phos- 
phorylation of th/sm/ne in ~ o  both w/th yeast (Lxe- 
TON*, WEIL-MALHStltSKI~ sad animal tissues (OcKoA s, 
LIPSCX.,IITZ 4, Ls~UTHARD|). LBUTHARD ## /~.S have re- 
cently isolated a liver fraction catalyzing the phos- 
phorylation of thiamine by transpceition of a pyro- 
phosphoric radical from ATP to thiamine. 

In the present paper we give evidence that  & direct 
transposition of phosphoric groups takes place from 
ATP to thiamine in the living animal. For this purpose 
we have prepared ATPS* according to DouNce el at.* 
from muscles of rabbits killed 60 rain after intravenous 
injection of 15 million counts of p , s  as sodium phos- 
phateV; the results of t h e s a a l y l d s  o t  the ATP so 
obtained are reproduced in the Table. 

White rats of 200 g were injected intravenously with 
30 mg ATP ss sad  20 mg ~ l i n e  hydrochloride per 
kilogram'of body-weight. The animals were killed 30 sad  
60 rain after the injection sad  the liver contents of 
thiamine and of its mono-, di- and tri-phosphor/c esters 
were determined by the chromstogr&phic technique pre- 
viously described s. The chromatograms (It) were 
sprayed with an alkaline terricyanide solution in order 
to localize the spots of thiamine sad  of its esters, and 
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were  s u b s e q u e n t l y  kep t  in c o n t a c t  w i t h  a F e r r a n i a  
X - R a y s  F i lm to d e m o n s t r a t e  t he  p resence  of Pa*(I).  

Analysis and specific radioactivity of ATP az 

Constituents per cent 

Hydrolysable phosphate (as P). . 
Total phosphate (as P) . . . . .  
Inorganic phosphate (as P) . . . 
ATP . . . . . . . . . . . . .  
ADP . . . . . . . . . . . . .  
AMP . . . . . . . . . . . . .  

Material counted 

ATP before hydrol . . . . . . . .  
Labile P . . . . . . . . . . .  
Stable P . . . . . . . . . . .  

7"65 
11"30 
0"70 

96"20 
2"40 
1 "40 

Activity counts per 
inin per micromole 

345 
280 

60 

P was determined according to FISKE and SUBBAROW 1. Labile phos- 
phate was hydrolysed in N HC1 for 11 rain at 100 °. ATP, ADP, and 
AMP have been determined enzymatically according to KALCKAR 2, 

p32 was measured by means of a thin-mica window tube. 

The  F igure  shows  a t yp ica l  r a d i o c h r o m a t o g r a m  ob- 
t a i n e d  f rom t h e  l iver  of a r a t  kil led 60 rain a f t e r  i n j ec t ion  
of A T P  a2 a n d  t h i a m i n e .  The  g r e a t e s t  a m o u n t  of p a ,  is 
local ized in  t he  s p o t s  c o r r e s p o n d i n g  to  T P T  a n d  D P T ,  

I II 

I Radiochromatogram and (II) chromatogram obtained from the 
liver of a rat killed 60 rain after injection of ATP a' and thiamine. 
TPT ~ triphosphothiamine; DPT ~ diphosphothiamine; MPT 

monophosphothiamine ; T = thiamine; 0 = Origin. 

whi le  no  app rec i ab l e  a m o u n t  of  pa2 is d e t e c t a b l e  in t he  
spo t  c o r r e s p o n d i n g  to  MPT.  This  sugges t s  t h a t  p3~ is 
ma i n ly  local ized in t he  two  t e r m i n a l  p h o s p h a t e s  of the  
phospho r i c  es te rs  of t h i a m i n e .  
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D. SILIPRANDI, and  M. SALVETTI 
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Riassunto 

Gli au to r i  h a n n o  p r e p a r a t o  A T P  a2 dai  muscol i  di 
conigl io t r a t t a t o  p r e v e n t i v a m e n t e  con fos fa to  di sodio 
r ad ioa t t i vo .  I n i e t t a n d o  per  via  e n d o v e n o s a  I ' A T P  32 e 
t i a m i n a  a r a t t i  a lb ini  6 s t a t o  possibi le  m e t t e r e  in evi- 
denza ,  i m p i e g a n d o  la t ecn ica  c ro rna togra f i ca  su carta,  
la fo rmaz ione  nel l ega to  di  ques t i  an imal i  di DP~O-T e 
TPa2T. Ques t i  r i su l t a t i  d i m o s t r a n o  che nell 'anirnale 
v i v e n t e  h a  luogo una  d i r e t t a  t r a spos iz ione  di gruppi  
fosforici  d a l l ' A T P  alla t ia rn ina .  

D i e  W i r k u n g  v o n  D e m e c o l c e i n a m i d e n  
a n  Z e l l e n  in vitro 

Das yon  SANTAVY 1 aus  den  v e r s ch i ed en en  Organen 
der  He rbs t ze i t l o se  (Colchicum autumnale} i sot ier te  De- 
mecolc in  (Subs t anz  F = D e s a c e t y l - N - m e t h y l c o l c h i c i n  -°) 
w u r d e  in unse ren  p h a r r n a z e u t i s c h e n  L a b o r a t o r i e n  mit  
ve r sch i edenen  A m i n e n  zu den  den  Co lch ice inamiden  ent-  
s p r e c h e n d e n  D e m e c o l c e i n a m i d e n  u m g e s e t z t  a. Diese ha- 
ben  wir  auf  ihre  \V i rkung  auf  Zellen in vitro gepr i i f t .  

Pri~/ung an Hi~hnerge/iiss/ibroblasten : Die Subs t anzen  
w u r d e n  in T y r o d e  gel6st  den  K u l t u r e n  24 h n a c h  der 
l e t z t en  Tei lung w~ihrend 8 h i ibe rsch ich te t ,  Fi i r  diese 
Versuche  w u r d e n  616 K u l t u r e n  v e r w e n d e t .  

Die D e m e c o l c e i n a m i d e  f i ihren wie Demecolc in*  an 
F i b r o b l a s t e n  in vitro zu e inem t y p i s c h e n  co lch ic inar t igen  
Ef fek t .  Ke ine r  der  u n t e r s u c h t e n  Stoffe  is t  w i rksamer  
als Colchicin.  Das  freie A m i d  is t  wen ige r  wirksarn  als das 
M o n o - m e t h y l -  u n d  das Mono-~ thy l - amid ,  die die Wirk- 
sa rnke i t  des  Colchicins bes i tzen .  Mit z u n e h m e n d e r  Ket-  
t en l~nge  n i mrn t  die co tch ic inar t ige  W i r k u n g  ab. Die 
d i s u b s t i t u i e r t e n  A m i d e  s ind  e twas  weniger  wi rksam.  
LETTRE s, der  die  e n t s p r e c h e n d e n  Co l ch i ce i n ami d e  an 
F i b r o b l a s t e n  prf if te ,  l a n d  fiir das  N- rne thy l - ,  N-Xthyl- 
u n d  N - d i m e t h y l d e r i v a t  die s tXrkste  W i r k s a m k e i t ,  w~ih- 
r end  N-p ropy l -  u n d  N - b u t y l d e r i v a t e  e inen  VVirkungs- 
abfal l  zeigten.  Die yon  LETTRI~ mi t  der  Colchiceinarnid-  
re ihe und  von  uns  mi t  de r  D e m e c o l c e i n a m i d r e i h e  ge- 
w o n n e n e n  R e s u l t a t e  zeigen in d ieser  Bez i ehung  e ine  gute 
t 3 b e r e i n s t i m m u n g .  Die m e h r f a c h  stArkere W i r k s a m k e i t  
de r  Amide ,  die  LETTRt~ bei de r  v e r g l e i c h e n d e n  Prf i fung 
von  Colchicin u n d  den  Methy l -  u n d  ~ t h y l co l ch i ce i n -  
a m i d e n  land ,  k o n n t e n  wir  w e d e r  fiir Colchicein-rnono-  
r n e t h y l a m i d  noch  fiir Demeco lce in - rnono lne thy l a rn id  
nachwei sen .  E ine  wesen t l i che  S te ige rung  der  Wi rksam-  
ke i t  an  F i b r o b l a s t e n  t r i t t  d u r c h  E i n f i i h r u n g  des  Amin-  
t e s t e s  in den  R ing  C des Colchicins  bzw. Demecolc ins  
n i c h t  auf. 

Pri~/ung an Leuhozyten in vitro: 4 h nach  Anse tzen  
der  L e u k o z y t e n k u l t u r e n  w u r d e n  die in T y ro d e  gel6sten 
S u b s t a n z e n  wl ih rend  12 h f ibe r sch ich te t  a. Die Auswan-  
de rungsa rea l e  w u r d e n  p l a n i m e t r i s e h  a u s g e m e s s e n  und 
rnit  den  K o n t r o l l e n  verg l ichen .  Die in Tabel le  I ange- 
g e b e n e n  W e r t e  s ind  D u r c h s c h n i t t s z a h l e n  aus  530 Einzel-  
ku l tu ren .  
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