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INTRODUCTION 

S - A m i n o e t h y l c y s t e i n e  (AEC) w as  s y n t h e s i z e d  a t  a b o u t  t h e  s a m e  t i m e  b y  CAVALLINI, 

DE MARCO, MONDOVi AND AZZONE 1 a n d  b y  ELDJARN 2 w i t h  t h e  p u r p o s e  of t e s t i n g  i t s  

ro le  in  t h e  b io log i ca l  t r a n s u l p h u r a t i o n  f r o m  c y s t e i n e  to  e t h a n o l a m i n e .  T h e  m e c h a n i s m  

b y  w h i c h  m e r c a p t o e t h y l a m i n e  ( c y s t e i n a m i n e ) ,  n e c e s s a r y  for  t h e  b io log i ca l  s y n t h e s i s  of 

t h e  CoA, is s e c u r e d  b y  t h e  o r g a n i s m  is s t i l l  u n k n o w n ;  r e c e n t  w o r k  of THOMPSON AND 

BIRD 3 w o u l d  e x c l u d e  t h a t  c y s t e i n e ,  a t  l e a s t  in  t h e  f o r m  of a p e p t i d e  l i n k a g e  w i t h  p a n t c -  

t h e n i c  acid ,  is u s e d  b y  t h e  r a t .  ELDJARN r e p o r t e d  t h e  s u l p h u r  p a r t i t i o n  a n d  t h e  c o n t e n t  

of t a u r i n e  in  t h e  u r i n e  of r a t s  a f t e r  i n j e c t i o n  of A E C ,  t ro t  a t  y e t  no  e v i d e n c e  is g i v e n  on  

t h e  c l e a v a g e  of A E C  t o  c y s t e i n a m i n e  or  c y s t a m i n e .  I n  t h e  p r e s e n t  p a p e r  we r e p o r t  o u r  

f i rs t  r e s u l t s  in  t h e  s t u d y  of t h e  m e t a b o l i s m  of A E C ,  in vivo b y  t h e  r a t ,  s h o w i n g  t h a t  t h e  

i n j e c t i o n  of A E C  is fo l lowed  b y  t h e  e x c r e t i o n  in  t h e  u r i n e  of a n  a p p r e c i a b l e  a m o u n t  of 

c y s t a m i n e  in  a c o n j u g a t e d  fo rm.  F u r t h e r m o r e  a c e r t a i n  n u m b e r  of d e r i v a t i v e s  of AEC 

h a v e  b e e n  f o u n d ,  a n d  t e n t a t i v e l y  i den t i f i ed .  

MATERIALS AND METHODS 

The animals used were name rats of the mixed breed of tile laboratory. Throughout  the ex- 
perimental period they were kept in pairs in metabolic cages on the diet reported elsewherO. The 
urine of any two animals was collected over 2 ml 2 N HC1 in 24 h periods and diluted to 5 ° m l  with 
the washings of the funnel and the bot tom of the cage. AEC was injected, in the amount  of 255 mg 
dissolved in 2 ml water, subcutaneously. 

Unless otherwise stated, the conventional two-dimensional paper chromatography on \Vhatman 
No. 4 paper, using phenol and collidine-lutidine as solvents was used to detect ninhydrin-reacting 
compounds in the urine. The samples analysed were desalted by the Dent  modification of the GORDON 
et al. electrolytic desalter 5. The iodoplatinate reagent was used to detect  sulphur-containing con> 
pounds 6. The detection of organic disulphide compounds by filter paper  chromatography was per- 
formed by spraying on the dried paper  a freshly made mixture of the FOLIN-MARENZt reagenU, ~ 
and IO9o NaHSO 3 (2/8 wfl) and alkalinizing the paper over fumes of conc. ammonia.  Column 
chromatography was the method standardized by S T E I N  9 for human  urine with the var ian t  tha t  
the pH 2. 5 buffer was subst i tuted with o.i ~l,I citric acid containing o.2 ~i NaCla,l°, u, and thio- 
diglycol was omitted. The unknown compounds found by column chromatography were compared 
with the unknown found by paper chromatography by using the procedure of DRI~ZE AND DE BOECK 12. 
The FOLIN-MARENZI method as modified by SHINOHARA la was used for the quant i ta t ive  determinat ion 
of total  disulphide-sulphur in tim urine. The SULLIVAN AND HESS method was employed for the 
quant i ta t ive  determination of the cystine disulphide-sulphur in the  same materiaP 4. Other technical 
details will be given below. 

* This work has been supported by grants of the Rockefeller Foundat ion and the Consiglio 
Nazionale delle Ricerche. 
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The  syn thes i s  of a mi noe t hy l cys t e i ne  has  been repor ted  elsewhere 1. S-aminoethyl - (a ,  N-ace ty l ) -  
cys te ine  (AEAC) was  p repared  by  a m e t h o d  s imi lar  to t h a t  used  for AEC, s t a r t i ng  f rom N-ace ty l -  
cysteine.  Ace ty lcys te ine  was  obta ined  by  reduc t ion  1~ of ace ty lcys t ine  p repared  as sugges t ed  by  
HOLLANDER AND DU VIGNEAUD TM. The  crude AE AC  was purified by  pass ing  on to a c o l u m n  of 
D o w e x - 2  and  e lu t ing  wi th  I N acetic acid. The  c o m p o u n d  was  recrystal l ized f rom ho t  abso lu te  
alcohol. M.p. 196-198°;  S 15.54 %, N 13 .58%;  found  S 14.61%,  N 13.25%.  C y s t a m i n e  was s y n t h e -  
sized according to BARNETT 17. L a n t h i o n a m i n e  (the n a m e  given in th is  paper  to the  p roduc t  of de- 
ca rboxy la t ion  of lanthionine ,  in ana logy  to cys tamine)  and  l a n t h i o n a m i n e  su lphone  were syn thes ized  
according to COBLENTZ AND GABRIEL 18. 

EXPERIMENTAL 

Disulphide excretion after the iniection o/AEC 
Four rats kept on the basal diet were injected with 255 mg AEC. The urines col- 

lected before and after the injection were analysed on 2 ml sample in duplicate for total 
disulphide-sulphur by the FOLIN-MARENZI method and for cystine sulphur by the 
SULLIVAN AND HESS method. A negative nitroprusside test in the urine has excluded 
the presence of any free thio-group in appreciable amount. 

T A B L E  I 

TOTAL DISULPHIDE-SULPHUR AND CYSTINE-SULPHUR IN THE URINE OF RATS BEFORE 
AND AFTER THE INJECTION OF AEC 

Values :  in m g  S per  2 4 h per  ra t .  

Total -S-S- Cystine -S-S- Non-cystine 
sulphur sulphur -S-S- sulphur 

24 h before t he  in jec t ion  of AEC o.68 o.28 o.4o 
24 h af ter  t he  in ject ion of AE C  2.72 0.80 1.92 
48 h af ter  t he  in ject ion of AEC 0.89 0.32 o.57 

As Table I shows in the first day after the injection of AEC there appears in the 
urine 1.92 mg of disulphide-sulphur not accounted for as cystine. The same experiment 
performed after the injection of an equal molar amount of cysteine did not give any 
appreciable excretion of non-cysteine disulphide-sulphur. By subtracting from 1.92 mg 
of sulphur the 0.40 mg present in the urine of untreated rats one obtains a figure of 
1.52 mg of disulphide-sulphur excreted in an unknown form which calculated as cyst- 
amine dihydrochloride would account for 6. 7 mg of this compound i.e. for a cleavage of 
4.7% of the AEC injected. This experiment was repeated with essentially the same 
results. 

Paper chromatography 
Paper chromatography on 0.4 ml sample of the diluted urines of AEC injected rats, 

compared with the urine of normal rats kept on the same diet, showed the presence of 
a number of unknown substances; Fig. Ia  and b. The amino acids which are normal 
constituents of rat  urine have been marked in the figures by numbers, the unknown 
substances by letters. Equal amounts of urine of both the injected and untreated rats 
were chromatographed after 15 h hydrolysis with ¼ vol conc. HC1 and after removal 
the excess of acid by vacuum distillation; Fig. IC and d. The hydrolysis of norma] urines 
caused the appearance of phenylalanine and tyrosine and the increase of all the other 
Re/erences p. I3o.  
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spots. The hydrolysis of rats injected urines was followed bv the appearance of the new 
spot E, the disappearance of spot A and the increase of spot B, as far as it regards the 
new compounds; the other spots l~chavcd quite similarly to the spots of normal urines. 
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Fig. I. ]~aper c h r o m a t o g r a p h y  for the  a m i n o  acids of the  u r ine  of r a t s  injected wi th  a m i n o e t h y l -  
cys te ine ,  o. 4 ml  of 2 4 h ur ine  of 2 ra ts ,  d i lu ted  to 5 ° ml were  dried in the  b o t t o m  r igh t  corner .  
(a) non- in j ec t ed  r a t s :  (b) injected r a t s ;  (c) u r ine  of non- in jec ted  r a t s  a f te r  / 5 h hyd ro ly s i s ;  (d) u r ine  
of in jected r a t s  a f te r  15 h hydro lys i s .  K e y  for a m i n o  acids:  l, Asp. ; 2, Glu. ; 3, Gly. ; 4, Ser. ; 5, Tau .  ; 
6, (t-Ala.; 7, Thr . ;  8, l .ys . ;  9, ~p-Am.but . ;  io, Carn . ;  i l, Val.; t 2, 1.eu.; 13, Glu .a . ;  ~4, []-.\la.; 15, Phe. ; 

16, Tyr .  ; A, B, C, D, E, u n u s u a l  n inhydr in - r eac t ing ,  s u l p h u r - c o n t a i n i n g  c o m p o u n d s .  

The sulphur-containing amino acids have been detected by developing the chromate- 
grams with the iodoplatinate reagent. Positive reactions have been obtained with all 
the A, B, C, D, and E spots, showing that they must be derivatives of the injected AEC. 
The test for organic disulphide compounds by the FOLIN-MARENZI spraying solution 
was positive only with spot E. The migration coordinates of spot E and the positive 
test with the iodoplatinate and the FOLIN-MAR~:-NZI reagents strongly suggest that this 
spot might be identified as cystamine. That cystamine does not arise by the HCI hydro- 
lysis of the AEC eventually present in the urine was shown by hydrolysing a synthetic 
sample of AEC under tire same conditions used for the hydrolysis of urine and by 
chromatographing on paper the dried residue : AEC was shown to be stable to hydrolysis 
and no cystamine or cysteinamine were detected. 

After the hydrolysis of urine spot A disappears. The only spot which increases in 
comparative amount is spot B, showing a relation between these two compounds. In 
order to establish unequivocally the derivation of compound B from A, as a result of 
hydrolysis, compound A has been isolated by paper chromatography, hydrolyzed, and 
rechromatographed as follows. Five ml of AEC-treated rat urines were dried on 
the top of a large sheet of Whatman No. 4 paper as a continuous band. The paper was 
run in phenol and dried. Two narrow lateral strips were cut out of the paper and devel- 
oped with ninhydrin in order to check the position of compound A. From the not- 
developed residual paper, a band containing the compound A was cut out taking as 
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reference the developed lateral strips. The band was eluted with water and the solution 
was dried again on the top of a sheet of Whatman paper. The new chromatography was 
performed with collidine-lutidine and the localization and the elution of compound A 
were done as in the case of phenol. The final solution, containing only the compound A 
as the main component, was used for the following tests. (I) A portion was chromato- 
graphed without any treatment  and was used as reference: this gave a ninhydrin- and 
iodoplatinate-positive spot with the same migration characteristics as spot A. (2)A 
portion was hydrolyzed under reflux with ¼ vol conc. HC1 for 15 h, dried to remove 
the HC1 excess, and rechromatographed with and without the addition of a synthetic 
sample of AEC. After hydrolysis spot A gave a compound with the Rr of spot B, which 
was indistinguishable from the added synthetic AEC. No other ninhydrin reacting 
compounds appeared after hydrolysis, so that  compound A has to be considered a 
conjugate form of AEC bound with a non-amino-containing compound, probably an 
acetyl derivative. In order to establish which one of the two aminogroups of AEC is 
involved in the linkage, another portion (3) of the extracted compound A was chromato- 
graphed on copper carbonate dusted paper, used for distinguishing a-from not a-amino 
acids TM. With copper carbonate the compgund travelled to the same position showed in 
the unpretreated paper. Since AEC is retained by copper carbonate we have argued that  
the a-NH2 group of the cysteine moiety must be the conjugated group. Synthetic 
aminoethyl-(a,N-acetyl)-cysteine was prepared and it was shown to have the same 
RF and the same properties as the compound A. 

Of the new spots C and D only compound C resembles in position and properties 
lanthionamine. In Table I I  data are given of all the characteristics of the new compounds 
found by paper chromatography. 

T A B L E  I I  

Spot Ninhydrin lodoplatinate FOLlt;-MARENZl Hydrolysis CuC03 R F equal to 

aminoethyl- 
A + + - -  D M (a, N-acetyl)-cysteine 
]3 + + - -  I R aminoethyl-cysteine 
C + + - -  S ? lanthionamine 
D + + - -  S ? ? 
E + + + A M cystamine 

D = d i s a p p e a r s ;  I = i n c r e a s e s ;  S = s t a b l e ;  A = a p p e a r s ;  M = m o v e s ;  R = r e t a i n e d .  

As a result of the paper chromatography experiments we may conclude that  there 
is a strong evidence for the identification of spot A as AEAC, spot B as unchanged AEC, 
spot E as cystamine and spots C and D as sulphur-containing derivatives of AEC. Only 
spot C checks with lanthionamine and, though its position is ambiguous, may be tenta- 
tively identified as lanthionamine. We have no sound indication for the identification 
of spot D. 

C o l u m n  c h r o m a t o g r a p h y  

Similar samples of urine have been analysed by column chromatography. Figs. 2 
and 3 show the chromatograms of hydrolyzed and unhydrolyzed urine of rats injected 
with AEC and equal samples of the urine of rats used as control. The resolution of the 
neutral and acidic amino acids has been performed on a 0. 9 × IOO cm column, the basic 
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after 15 h hydrolysis. Conditions as in lrig. 2. 

line shows the ch romatogram of the same 
urine after 15 h hydrolysis. Capital letters 
mark  the same comp(mnds found by paper  

chromatography.  

amino acids have been resolved oi1 a 
0. 9 . , 5 cm column. In the chromato- 
grams of normal rat urines the position 
of some compounds which are pertinent 
to the present research is indicated by 
a dotted line. Besides the increased ex- 
cretion of taurine, already reported by 
ELDJ ARN, the main difference found by 
column chromatography between tile 
urine of injected and not-injected rats 
consists in the appearance of four large 
peaks in the regions of the teucines, 
ammonia, arginine and after the ap- 
pearance of the NaOH front. Further- 
more a smal.1 peak in the same region as 
synthetic cystamine appears after hy- 
drolysis. The identification of the new 
peaks detected by column chromato- 
graphy on the injected rats urine with 
the new spots found by paper chro- 
matography has been achieved hy re- 
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chromatographing on paper the fractions collected under the peaks after having 
removed the components of the eluting buffer as suggested by DRt~ZE AND DE BOECK 12. 
In the diagrams the identity of the compounds is made apparent by using the same 
letters as in the paper chromatograms. In any case the isolated compound had the 
same RF and the same reactions for sulphur as the corresponding one on paper. 
The hydrolysis caused also in column chromatography variations similar to that  ob- 
served on paper, namely the disappearance of peak A, the increase of peak B and the 
appearance of the small peak E. The position in the column chromatograms of the new 
peaks found after injection of AEC corresponds satisfactorily to the position of the 
synthetic compounds to which the peaks have been tentatively identified, owing to the 
correspondence with the spots found on paper. This strongly supports the provisional 
identification reported in the last column of Table I. The remaining small peaks found 
in the column chromatograms of the AEC-injected rat urine have not been considered in 
the present work. 

Extraction and provisional identification o/cystamine 

The results of the analysis of the disuphide-sulphur content in the urine of rats 
after injection of AEC and the results of the paper and column chromatography cor- 
roborate the conclusion that  among other compounds cystamine is also excreted. Since 
cystamine appears in the chromatograms after hydrolysis of the urines, it must be ex- 
creted in a conjugated form. We have succeded in extracting from the urine small amounts 
of cystamine of different degrees of purity which were used to check its identity with the 
synthetic compound. The best results have been obtained using the following procedure. 

The pooled urines of four rats injected with AEC, collected over 4 ml 2 N HC1 during 
a period of 24 h after the injection, were hydrolyzed for 14 h with ¼ vol conc. HC1 at 
reflux. The hydrolyzate was dried in the vacuum over a boiling bath, dissolved in a small 
amount of water, decolorized with charcoal and transferred to a column of Amberlite 
I R - I o o  in the H-form, I × 3o cm bed, 8O-lOO mesh. The column was washed with 
water until the effluent was neutral, then eluted with 500 ml 5 N HC1. The eluate was 
dried, dissolved in a small amount of water and transferred to a column of Dowex-2 in 
the OH-form, I x 20 cm bed, 8O-lOO mesh. The percolate and the following washing 
with 200 ml water were collected, acidified with conc. HC1 and dried in vacuum over a 
boiling bath. Cystamine was reduced by dissolving the residue in water, adding 4 ml 
conc. HC1 and ca. 2 g of zinc dust. After shaking for 30 min the residual zinc was filtered 
off and io  ml 4% HgCla were added to the solution. After standing overnight at room 
temperature a crystalline precipitate was collected on a filter, washed with IOO ml water 
suspended in 15 ml water, and decomposed by bubbling in HaS for I hour. The precipi- 
tated HgS was removed by filtration, washed with HaS saturated water and the 
solution, to which a few drops of conc. HC1 had been added, was dried. The residue was 
taken up in 5 ml water and oxidized with iodine. To avoid any excess of iodine the oxida- 
tion was carried out with iodine dissolved in chloroform and the solution was shaken 
until a further addition of chloroform was not discoloured. The water layer was removed, 
extracted with ether, a few drops of conc. HC1 were added and the solution was then 
dried. In order to remove any excess of HI,  the residue was taken in conc. HC1 and dried 
many  times. Roughly IO mg of a white powder were obtained giving a strong nitro- 
prusside test after t reatment  with NaCN. The above procedure applied to the urines 
of non-injected rats gave a negative result. 

Relerences p. I3o. 
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T 2 1 I 
Fig. 4" Paper chromatography ol cystamine extracted 
from the hydrolized urine of rats injected with amino- 
ethylcysteine compared with svnthetic cystamine. 
Igor each chromatogranl : at the left 5 °/zg of synthetic 
cystamine, at the right 28o/*g of extracted cvstamine. 
Solvents: i, phenol; a, collidine-lutidine; 3, butanol- 
acetic acid 20 °' o : 4, lmtanol-ethanol ;o%. Developing 

solution: I'*OLIN-MARENZI reagent. 

Tim extracted cystamine was 
analysed by paper  chromatography 
and by paper electrophoresis side by 
side with a synthet ic  sample of cvst- 
amine. In order to exclude the inter-  
ference of imt)urities, after the chro- 
matograt)hic and the electrot)horetic 
runs the paper strips were developed 
with the FOLIN-MARENZ! reagent 
which is specific for the -S-%- bearing 
compounds.  The chromatogran~s 
showing the identical behaviour of 
the synthet ic  and the extracted cyst- 
amine, with 4 different solvents, are 
given in Fig. 4. A typical result of 3 
h paper electrophoresis on W h a t m a n  

paper  No. z with a Label at)paratus 
in acetate buffer is shown in Fig. 5. 
Of part icular  significance is the iden- 
tical behaviour  of both the na tura l  
and the synthet ic  cystamine dur ing 
electrophoresis. Of a number  of thio- 
and disulphide-compounds tested, 
only cys tamine and cysteinamine,  
being charged as cations, mow' to- 
wards the cathode in a wide range of 
pH at a relat ively high speed. 

Fig. 5. Paper electrophoresis of 280 /~g of 
cystamine extracted from the hydrolized 
urines of rats injected with aminoethylcysteine 
compared with 50 t~g of a synthetic sample 
of cystamine. Above, the synthetic sample, 
below, tile natural cystamine. The vertical 
line is the starting point. Acetate buffer 

pH 3.8, / ~ o.o5, V ~i.oS/cm, time 3 h, I)eveloping solution: FOLIN-MARENZt reagent. 

DISCUSSION 

As a result of the experiments reported above we may conclude that AEC is me- 
tabolized by the intact rat and that only a small portion is excreted unchanged in the 
urine. Among the metabolic products the following sulphur-containing derivatives have 
been detected and tentatively identified: aminoethyl-(a, N-acetyl)-cysteine, cystamine 
in a conjugated form, a strong basic derivative probably lanthionamine, an unknown 
basic derivative. Furthermore the increased excretion of taurine has been confirmed. 
The scheme below shows the relations between the injected AEC and the compounds 
detected in the urine. 
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From the quantitative point of view, AEC acetylated in the NH 2 group of the 
cysteine moiety is the predominating product. Whether AEAC represents a detoxication 
compound or whether it has to be taken as a biological intermediate between AEC and 
other products, is a question which requires further investigation. The detection of 
cystamine in the urine after injection of AEC seems unequivocal and supports the 
hypothesis that AEC may be cleaved by the rat to yield mercaptoethylamine. The 
occurrence of a similar biological reaction with a number of S-derivatives of cysteine 
has already been reported by BINKLEY 2° and strongly corroborate this hypothesis. As 
far as it concerns the occurrence of a transulphurative reaction between cysteine and 
ethanolamine, with a model similar to the well known reaction between homocysteine 
and serine, the present paper may be taken as indicative in showing the biological 
feasability of the second part of the transulphurative process. The demonstration of the 
occurrence of all the complete reaction will be experimentally supported by showing 
the synthesis of AEC or of its acetylated derivative as a result of the interaction of 
cysteine and ethanolamine in a biological medium. 

S U M M A R Y  

Syn the t i c  S -aminoe thy lcys t e ine  has  been  injected into whi te  r a t s  and  the  ur ines  h a v e  been  
ana lyzed  for to ta l  d i su lph ide - su lphur  by  the  FOLIN-MARENZI m e t h o d  and  for cys t ine - su lphur  by  
t he  SULLIVAN AND HESS me t hod .  An  a m o u n t  of non-cys t ine  d i su lph ide - su lphur  accoun t ing  for a 
4.7 % c leavage  of the  in jected ami noe t hy l cys t e i ne  to c y s t a m i n e  has  been de tec ted  in t he  2 4 h ur ine  
of r a t s  a f te r  t he  inject ion.  Pape r  and  ion-exchange  c h r o m a t o g r a p h y  of t he  s ame  ur ines  showed t he  
presence  of u n u s u a l  n i nhyd r i n - r eac t i ng  su lphu r - con t a in ing  compounds .  A m o n g  t h e m  the  following 
c o m p o u n d s  h a v e  been  t e n t a t i v e l y  identif ied:  aminoe thy l - (a ,N-ace ty l ) -cys te ine ,  u n c h a n g e d  amino-  
e thy lcys te ine ,  l a n t h i o n a m i n e ,  c y s t a m i n e  in a con juga ted  form. C y s t a m i n e  ha s  been ex t r ac t ed  f rom 
the  hyd ro lyzed  ur ines  and  shown  to be identical  to a syn the t i c  sample  by  ch roma tog raph i c  migra t ion  
in d i f ferent  so lven t s  and  by  pape r  electrophoresis .  

RI~SUMt~ 

Des r a t s  a lb inos  on t  6t6 injectds avec une  solut ion de S-amino6thy l -cys t6 ine  s y n t h 6 t i q u e  et les 
ur ines  on t  6t6 ana lys6es  pour  la dd t e rmina t ion  du soufre-disul fure  to ta l  pa r  la  md thode  de FOLIN- 
MARENZI e t  du soufre  sous  forme de cys t ine  pa r  la m6 thode  de SULLIVAN ET HESS. D a n s  l ' u r ine  
de 2 4 heures  de r a t  inject6 avec l ' amino6 thy lcys td ine  on a ddcel6 une  quan t i t 6  de souf re -d i su l fure  
ne se t r o u v a n t  pas  sous  forme de cys t ine  qui  t6moignera i t  d ' u n e  scission du  4.7 % de l ' a m i n o 6 t h y l -  
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cystdine  injectt:e en c \ ' s tanl inc .  [.a ch ron la tog raph ie  sur  papier  el: par  dchangeur  d ' ions  ~les m(qncs  
ur ines  compardes  avec ceile des urines de' l'[tt ~Ltl r( 'ginle de base ;i mis en dr(deuce la pr( 'sence d 'un  
cer ta in  hombre  tie tonlpoSds llOtlvcaux rdag issan t  s{)it a v e c l a  n inhyd r ine  s~)it avec h> rdactifs  du 
soufre. Parmi  eux les conlposds s u i v a n t s  on< dtd (dent(rids p rov i so i remen t :  anl in~>( ' thyl- ( (cN-ac( ' ty l )  
cystdine,  aminodthyl-cyst(qlW immodifide, l an th ionan l ine  et  c y s t a m i n e  sous uiw f~rlne conjugudc .  
La  cvs tan l ine  a did ext ra( re  des urines hydrolysdes  et  son ident i td  a v e c l a  ors<amine  s y n t h d t i q u e  
a dt( 7 ddm<mtr6e par  migra t ion  c h r o m a t o g r a p h i q u e  avec dif tdrents  so lvan t s  et par  dlectrot)horbse 
stir papier .  

Z I ; S A M M E N F A S S U N ( ;  

\Veissen R a t t e n  wurde  syn the t i s ches  S-Aminof t thy lcys te in  in j iz ier t  und inl Harn  wurde  der 
to<ale Disul t idschwefel  nach der FOL1N MAREXzt-Methode und der Cyst inschwefe l  nach der Me<bode 
von SULLIVAN UND HESS bes t (mint ,  l m  Harn  yon 24 S tunden  nach tier I n j e k t i o n  wurde  eine Menge 
von n ich t -Cys t in  Disulf idschwefel  gefunden,  <lie einer 4.7 °o-igen S p a l t u n g  des in j i z ie r ten  Amino~tthyl-  
cys te ins  in C y s t a m i n  en tspr ich t .  Papier-  und J o n e n a u s t a u s c h - C h r o m a t o g r a p h i e  desselben H a r n s  
zeigten (tie Anwesenhe i t  e iniger  sel tenen,  schwefe lhal t igen ,  N i n h y d r i n - p o s i t i v e n  Verb indungen .  l ' n t e r  
ihnen wurden  die Folgenden vorlgufig ident i f iz ier t :  Aminogtthyl-(tg, N-ace ty l ) -cys te in ,  unver t inde r t e s  
Aminof i thy lcys te in ,  L a n t h i o n a n l i n  und C y s t a m i n  in e iner  kon j ug i e r t en  Fornl .  Das C y s t a m i n  wurde  
aus dem H a r n h y d r o l y s a t  e x t r a h i e r t  und seine Ident i t '~ t  m i t  den1 s y n t h e t i s c h e n  C y s t a m i n  wurde  
durch  Chroma tog raph i c  in versch iedenen  L6s ungs m i t t e l n  wie auch  durch  Pap i e r e l ek t ropho re se  
bewiesen.  
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