
20 Br~ves communications - Kurze Mitteihmgen EXPI~RIENTIA XXI/1 

Die Versuchsergebnisse  (siehe Tabelle) e rgeben :  (1) 
M D A  wird in tens iv  metabol i s ie r t .  (2) B e i m  Vergle ich m i t  
A n t i p y r i n  ist  die MDA-Aussche idung  im H a m  p r a k t i s e h  

Kinetik des MDA in verschiedenen Organen, im Serum und Harn 

y MDA in 1 g bzw. 1 nil in x min nach Verab- 
reichung~ 

60 120 180 

Leber  3,654 3,29~ 2,8'2, {20,4) 
Herz  6,34 e 6,16 3,97 a (18,8) 
Nieren 15,16 a 11,23 7,08 d (20,0) 
Testes 1,06 0,77 0,52 (20,7} 
Fett 4,49 4,51 3,63 e 
Serum 6,78 ~ (26,0) 1,26 ~ (26,0} 0,61 e (26,0) 

MDA in x rain ausgeschieden 

Ham 60 120 180 420 

66,61 1112,89 169,17 243,68 
% b 1,1 2,2 2,8 ('2,0} 4,0 

* Die Angaben in Klammern bedeuten die Konzentration bzw. Menge 
des Antipyrins. b 100% = verabreiehte Menge des MDA bzw. Anti- 
pyrins. Statistisehe Auswertung: in Spalte 60 min sind Werte yon 
60 und 180 rain verglichen; in Spalte 1{20 min sind Werte yon 60 und 
120 rnin verglichen; in Spalte 180 min sind Werte yon 120 und 180 
rain verglichen. ~ P <~ 0,001. o p < 0,01., P < 0,05. 

gleich, w/ ihrend MDA jedoch  rasch  aus d e m  Serum 
schwinde t .  (3) In  den  Organen  werden  un tc rsch ied l iche  
K o n z e n t r a t i o n e n  gefunden,  was  d u t c h  ve r sch ieden  
schnel le  O x y d a t i o n  des MDA erkt{irt we rden  kann.  (Auch 
Var i a t i onen  in  der  Schnel l igkei t  des  Ve r schwindens  der  
Su b s t a n z  aus den  e inzelnen Organen  w u r d e n  gefunden.)  
(4) Eine  niedrige K o n z e n t r a t i o n  in den Testes  fRllt auf. 

Die K o n z e n t r a t i o n  in den  Organen,  im Serum und  
H a r n  ist  vor  der  Verabre ichung  von  MDA Null. T r o t z d e m  
wir  min imale  Mengen  von  MDA b e s t i m m e n  kOnnen (bis 
10 - s m g  in 1 ml) ist  es uns u n t e r  a n d e r e n  Versuchs- ,  
bed ingungen ,  z.B. bei Lebersch~tdigung, niernals ge- 
lungen,  diesen Metabo l i t en  festzustel len.  Somi t  zeigt  
sich, dass  das  eventue l l  im  Organismus  e n t s t a n d e n e  
MDA sehr  schnel l  ausgcn i i t z t  wird.  Daraus  folgt, dass  die 
A n s w e r t u n g  der  L ipope roxyda t ion ,  mi t t e l s  de r  Konzen-  
t r a t i o n  des MDA im Organismus  gemessen,  d u t c h  den  
in t ens iven  MDA-Stof fwechse l  beeinf luss t  sein kann,  

Bei der  v e r w e n d e t e n  Menge an MDA k o n n t e n  keine 
tox i schen  R e a k t i o n e n  b e o b a c h t e t  werden .  

Summary. W e  followed the  kinet ics  of malony ld ia lde -  
h y d e  in vivo and  we found  t h a t  i t  is ve ry  quickly  m e t a b -  
olized. This  m a y  resul t  in inaccuracy  in  the  e s t ima t ion  of 
l ipoperox ida t ion  in t h e  o rgan i sm (reaction wi th  2-thio-  
ba rb i tu r i c  acid). 
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und  R. RATH 

Institut [iir Erngihrungs/orschung, Prag (Tschechoslowakei), 
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P o l y p e p t i d e s  and L e u c h s '  A n h y d r i d e s  f r o m  
C a r b a m i c  Ac id  D e r i v a t i v e s  of  C - A c t i v a t e d  

A m i n o  Ac ids  

We wish  to  r epo r t  a new reac t ion  of ca rbamic  acid 
der iva t ives  of amino  acids, n a m e l y  the  fo rma t ion  of poly-  
pep t ides  and  Leuchs '  anhydr ides .  This  reac t ion  m a y  have  
s ignif icance in be ing  re la ted  to  biological  processes  ~. 

I t  was  r e p o r t e d  prev ious ly  f rom th i s  l a b o r a t o r y  t h a t  
t he  ca ta ly t i c  h y d r o g e n a t i o n  p r o d u c t  of N - c a r b o b e n z o x y -  
L-gtu tamic- l ,  5 -anhydr ide  r ea r r anged  to  Leuchs '  an-  
hydr ide* .  In  th is  c o m m u n i c a t i o n  ev idence  is p r e sen t ed  
t h a t  th i s  is a general  reac t ion  of c a rbamic  acid de r iva t ives  
of C-ac t iva ted  amino  acids as ind ica ted  b y  formulae  
I + II + I I I .  

C-ac t iva ted  N - c a r b o b e n z o x y  amino  acids (I) gave,  on 
ca ta ly t i c  h y d r o g e n a t i o n  v ia  t he  i n t e rmed ia t e  ca rbamic  
acid de r iva t ive  i i ,  t he  cor responding  Imuchs '  anhydr ides  
I I I ,  which  in ce r ta in  cases po lymer ized  i m m e d i a t e l y  to  
po lypept ides .  The reac t ion  can be fol lowed by  IR-spec t ro -  

Leuchs' anhydride was suggested to be an intermediate in the urea 
cycle by E. M. KOSOWER {3Iolecular Biochemistry, McGraw-Hill 
Book Co. Inc., New York 1962, p. 34} ; biotin gives a earbamie acid 
derivative in the 'activation' of carbon dioxide (S. H. G. AI~LE~, 
R. STJERNnOLM, and H. G. WooD, J. biol. Chem. °.88, PC2889 
0963)). 

2 j .  KOVACS, H. NAGY KovAes, and R. BALLI,'~., J. Am. chem. Soc. 
85, 18a9 (196a). 
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scopy; e.g. peaks of the open-chain mixed anhydrides 
around 5.47 and 5.67/z disappeared during the reduction, 
and peaks of the Leuchs' anhydrides appeared around 
5.38 and 5.58/~a In  a typical example the mixed anhydride 
of N-carbobenzoxy-oL-phenylalanine preparcd with ethyl- 
chlorocarbonate in the usual way ~ in dioxane solution was 
hydrogenated in the presence of 105/o palladium on char- 
coal catalyst. After evaporation of the solvent, the Leuchs' 
anhydride of phenylalanine, which was identical with an 
authentic sample, was isolated in 60% yield. When L- 
phenylalanine was used in this reaction the Leuchs' an- 
hydride polymer|zeal immediately to poly-z.-phenyl- 
alanine, however, its presence was always indicated by 
IR-spectroscopy. This is in agreement with earlier obser- 
vations, that  Dt.-Leuchs' anhydrides polymerizc much 
slower than the L- or D-forms 6. The catalytic hydrogena- 
tion of the active esters of carbobenzoxy-DL-phenyl- 
alanine, such as the pentachlorophenyl ester e, also gave 
poly-DL-phenylalanine through the Leuchs' anhydride 
which was detected by peaks at 5.38 and 5.58 t~ in the 
IR-spectrumL 

Zusammen/assung. Durch katalytische Hydricrung von 
C-aktivicrtcn Carbobcnzoxyaminos~iuredcrivatcn, z.B. 
yon gemischten Anhydridcn und aktiviertcn Estcrn, wcr- 
den via die Carbamins,'iurederivate die entsprcchenden 
Leuchssehen Anhydride und Polypcptide erhalten. 

J. Kov^cs, H. N^ov Kovacs 8, 
J, K. CHAKRABARTI, and A. KAPOOR 

Departraent el Chemistry, St. John's University, 
New York (USA), August 25, 1964. 

S M. IDELSON and F.. R. ]]LOUT, J. Am. chem. Soc. 79, 89.18 (1957). 
4 R.A. BOmSSOSNAS, Helv. chim. Acta ~4, 874 (1951). - T. W|ELA~D 

and H. BERNHARD) Licbigs Ann. ,579) 190 (1951). - J ' .  R. VAUGIIAN 
and R. L, OsATo, J .  Am. chem. Soc. 71, 676 (1952). 
D. G. H. I]ALLAXI) and C. H. Bx.~u,oat), Nature 177, 477 (1956). 

a j .  PLI~SS m|d R. A. B o | s s o s ~ x s ,  Holy. chim. Acts  46, 1609 (1963). 
7 This work was supported b~, grants from the National Institutes of 

llealth, U.S. Public Health Service (G.M. 06579 and G.M. 08795).. 
s Present address: U.S. Naval Applied Science Laboratory, Brook- 

lyn (New York). 

InvestiI~ation of Smooth-Muscle  Extracts 
by Means of Immunodiffusion 

I t  has recently been demonstrated:-4 that  there is a 
difference between striated and smooth muscles as regards 
the interproportion and composition of proteins ex- 
tracted with concentrated salt solution. Present experi- 
ments were designed to register structural discrepancies 
between the proteins of the different muscles by means of 
their specific antigenic character. 

The musculature of the urinary bladders and intestines 
of 5 dogs, freed from connective tissue and mucosa, was 
homogenized for 2 rain with a 0.154M solution of KCI, 
and left standing in e~ solvent of fivefold volume for 20 h. 
The homogenate was then centrifuged, and its supernate 
used as myogen extract. We washed the sediment with a 
0.154M KC1 solution eight times and extracted it after- 
wards with a Weber-Edsall solution of sixfold volume 
during 17 h. The supernatant fluid served as structure- 
protein extract. All the chemical procedures were per- 
formed at + 4°C. The extracts had a final K-concentra- 
tion of 0.SM. They were freeze-dried and stored in am- 
[mules. Striated muscles of the dogs (adductor femoris 
and rectus abdominis) and - as controls - pooled plasma 
and mixed fragments of renal and splenic tissue, were 
subjected to a similar procedure. 

Groups of 4 rabbits each, were immunized with the ex- 
tracts. Using Ouchterlony's double gel.dirties|on method, 
a 1% agar gel was dissolved in a phosphate buffer of pH 
7.6. The K-concentration of the agar w ~  0,SM. 

The well, shown in the centre of Figure 1, was filled 
with the serum of a rabbit  immunized with smooth- 
muscle (SM) myogen extract. This serum had previously 
been absorbed by mixed-tissue myogen extract. Two 
bands of precipitation appeared near the SM myogen ex- 
tract indicating the presence of specific antigenic compo- 
nents. 

The metabolism of SM is known to be different from 
that  of striated ones. I t  remained, however, doubtful 
whether a quantitative difference of the sarcoplasmic en- 
zymes may manifest itself through such a striking dis- 

crepancy of antigen|city. JAISLF. 6 succeeded in extracting 
with water nearly all contractile proteins from human 
uterine tissue. We studied this problem in another series 
of experiments. The sera of rabbits immunized with SM 
myogen extract were absorbed by a Weber-Edsall extract 
of SM. This done, one of the above.described precipita- 
tion bands disappeared, and the other either disappeared 
also or became faint; it follows that  the two antigenic 
components, observed in the myogen extract of the SM, 
may partly be identical with one or more SM structure 
proteins (StrProt) which dissolve even at  such a low ionic 
strength. 

I t  can be seen in Figure 2 that  the rabbit  serum pro- 
duced against the StrProt extract of SM induced a multi- 
ple precipitation of the SM StrProt-s and the SM myogen 
extract but  riffled to precipitate the striated muscle struc- 
ture extract. This is an additional proof that  one or more 
of the proteins contained in the SM extract of low ionic 
strength are identical with those found in the extract of 
higher ionic strength. Such proteins occur in other tissues 
as well (mixed-tissue control). It  is, at the same time, 
evident that  there are no such antigenic components in 
the StrProt extract of striated muscles. 

The central well in Figure 3 contained the serum of a 
rabbit  immunized with SM StrProt extract that  had pre- 
viously been absorbed by a SM myogen extract. The band 
of precipitation between the central well and the SM 
structure extract indicates the presence of a specific 
antigen, 

NF.F.DllAM et al. 4 encountered in a uterine extract of 
0.5M KCl-concentration, in addition to actomyosin and 
myosin, otlmr StrProt-s and also readily soluble collagen. 
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