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ak t iv i t~ t  gegeniiber un terschied l ichen  Zn++-Konzent ra  - 
t ionen.  1.5 ml en tha l t en :  80 n M  CTP, 80 n M  GTP, 
3.3 ~xM ATP,  0.2 ~xC [2-14C]-Uridin, 7.7 ~xM Krea t inphos -  
phat ,  200 ~xg Krea t inphosphok inase ,  16 ~xM MgC12, 6.2 ~xM 
Tris, 100 ~xg K a l b s t h y m u s - D N A ,  0.5 ml  der  E n z y m f r a k -  
t ion  (en tsprechend  2 m g  Protein) ,  1 5 - 1 5 0 n M  ZnCI~, 
p H  7.2. I m  Gegensatz  zum Versuch  mi t  i n t ak t en  
Asziteszellen wird hier  die RNA-Biosyn the se  beeinflusst .  
10=4M Zn++ erweist  sich als wi rksams te  H e m m k o n z e n -  
t ra t ion .  

Zur K1Xrung der  Frage,  inwieweit  Zn++-Ionen berei ts  
bei  n iederen  Vors tufen  der Nukleins~turebiosynthese ein- 
greifen, wird  die Phosphory l i e rung  yon [14C]-markierten 
Nukleos iden geprtift .  I n  der Tabelle sind die ]?;rgebnisse 
zusammenges te l l t .  

Die Biosyn these  der  in der  Tabelle beschr iebenen  
Nuk leos id t r iphospha te  wird durch  10-4M Zn ++ sehr  
schwach  gehemmt .  Die Un te r suchungen  haben  gezeigt, 
dass  Zn++-Ionen ak t iv  in die Biosyn these  monomere r  
und  po lymerer  Nukeot ide  eingreifen. Die ausgepr/ igten 
Ef fek te  des ZnC12 auf die einzelnen P a r a m e t e r  der  Nu- 
kleinsXurebiosynthese k6nn ten  der  Reak t ion  des Zn ++ 
mi t  den jeweiligen Po lynuk leo t iden  oder  den dazu not-  
wendigen  E n z y m e n  zugeschr ieben werden.  Eine  St6rung 
der  Ter t iXrs t ruktur  von  Po lynuk leo t iden  ist durch  die 

Prozentualer Anteil der Nukleosidtriphosphate an der Gesamt- 
aktivit/it der s/iurel6slichen Fraktion nach Markierung mit [14C]- 
Nukleosideil und dtinnsehichtchromatographiseher Auftrennung der 
Nukleosidmono-, di- und -triphosphate % NPT-Biosynthese. 

Spa l tung  der H-Br i i ckenb indungen  zwischen den Basen-  
paa ren  nach  vorausgegangener  K o mp l ex b i l d u n g  mi t  Zn++ 
denkbar .  Ausffihrliche Messungen dar i iber  wurden  un- 
l~ngst durchgef t ihr t  9-1a. Zwangsl/~ufig wiirde durch diese 
K o mp l ex b i l d u n g  die Mat r izenablesbarke i t  gegndert .  
Gleichfalls b e s t eh t  die M6glichkeit ,  dass die monomeren  
Nuk leo t id -Z ink-Komplexe  die Nukleo t idpo lymer i sa t ion  
beeinflussen.  Andererse i t s  ist eine Inak t iv ie rung  der  ver- 
schiedenen Po lymerasen  durch  Zn++-Ionen analog der  
h e m m e n d e n  Wi rkung  dieser Metal l ionen auf die E n z y m -  
sys teme yon A t m u n g  und  Glykolyse m6glich 14. Die selek- 
t i r e  H e m m u n g  der DNA-Biosyn these  yon  i n t ak t en  
Asziteszellen k6nn te  un te r  a n d e r e m  auf eine Reak t ion  des 
Zinks mi t  SH-Gruppen  des Th io redox insys tems  deuten .  
In  diese 1Richtung weisen auch  die Ergebnisse  yon  
MOORE et al.9, die bei  Novikoff -Hepatom-Aszi tes -Zel l f rak-  
t ionen  eine vol ls tgndige H e m m u n g  der Desoxyzyt id in -  
nuk leo t id -Syn these  durch  Zn++ beobach t e t en  15. 

Summary. Ascites t u m o u r  cells have  been employed  
to s t u d y  the  reac t iv i ty  of Zn++ on nucleic acid biosyn-  
thesis.  10-~M Zn++ caused a selective inhibi t ion of D N A  
synthes is  of in t ac t  ceils. The ra te  of R N A -  and prote in-  
biosynthesis ,  however,  r emained  unchanged.  The ac t iv i ty  
of D N A  polymerase  as well as DNA d e p e n d e n t  R N A  
polymerase  was s t rongly  af fec ted  by  Zn++ in vitro.  
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ATP UTP CTP d-ATP TTP d-CTP 

Kontrolle 80 63 62 72 87 36 
10-4M Zn ++ 71 51 60 62 80 23 

Asziteszellsuspension 1:10 verdfinnt. Je 2 ml enthalten 0.2b~C 
[u-14C]-Nukleosid oder [u-14C]-Desoxynukleosid und 200 nM ZnC12. 
Inkubation bei 37 ~ ftir 20 mill. Weitere Aufarbeitung nach WEITZEL 
et al. s 
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Sachbeihilfe danken. 

Inves t igat ions  on U n k n o w n  N i n h y d r i n - R e a c t i n g  
at Identif ication of Three such Substances  

In  spi te  of numerous  works  on the  aminoac idemia  
p rob lem there  are some communica t ions  abou t  unk n o w n  
n inhydr in - reac t ing  subs tances  in blood serum 1-4. In  
recen t  studies,  3 n inhydr in - r eac t ing  subs tances  were 
found in our  l abora to ry  5. The presen t  expe r imen t s  have  
been carr ied out  in-order  to iden t i fy  these  substances .  

Material and methods. Blood serum t aken  f rom 10 young  
h e a l t h y  individuals  (5 men,  5 women)  was p repa red  
according to  the  previous  work  s . The  analysis  of amino  
acids and  o ther  n inhydr in - r eac t ing  subs tances  was carried 
out  by  using th in  layer  and pape r  ch roma tog raphy .  

Thin  layer  ch roma tog raphy .  The glass p la tes  (18• 
25 cm) were covered wi th  a s lurry  of Kieselgel G-Merck 
in wa te r  (1:2) a t  th ickness  of 0.25 mm.  The samples  of 
se rum in q u a n t i t y  of 0.150-0.350 ml were applied,  forming  
s t r ips  20 m m  in length.  The pla tes  were developed twice 
in the  n-butanol -g lac ia l  acetic ac id-water  (4:1:1)  so lvent  

Substances  in H u m a n  Blood S e r u m .  I. At tempts  

system.  Spots  were de tec ted  a f te r  spray ing  wi th  a 0.2% 
n inhydr in  solut ion in acetone.  

P a p e r  ch roma tog raphy .  Ascending  p a p e r  chromato-  
g raphy  on W h a t m a n  No. 3 pape r  was employed  by  using 
2 solvents  : (1) n-butanol-g lac ia l  acetic ac id-water  (4 : 1 : 1) 
and (2) m e t h y l  e thy l  ke tone-pyr id ine-water -g lac ia l  acetic 
acid (70:15 : 15 : 2) as previous ly  6. The exac t  ident i f icat ion 
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Mariae Curie-Sktodowska, Sec. D 27, 313 (1966). 

6 Z. CZERNIAK and S. BURZYI~ISKI, Chemia analit., in press. 
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of amino acids has been made by  the  use of specific 
reactions and rechromatography .  The  unknown nin- 
hydr in- reac t ing  substances after  elut ion wi th  me thano l  
were hydrolysed for 24 h (6N HC1, 100.0 ~ 

Results. After  the  chromatographic  analysis of nin- 
hydr in- reac t ing  substances in blood serum, 26 spots were 
identif ied as the free amino acids: e-alanine, e-amino-  
bu tyr ic  acid, arginine, asparagine,  aspart ic  acid, cysteine, 
cystine, citrulline, g lu tamic  acid, glutamine,  glycine, 
hist idine,  hydroxyprol ine ,  isoleucine, leucine, tysine, 
methionine,  ornithine,  phenylalanine,  proline, serine, 
taurine,  threonine,  t ryp tophan ,  tyrosine,  valine.  Apar t  
f rom these amino acids 5 unknown ninhydr in-pos i t ive  
spots were detected.  In  all paper  ch romatograms  only 
3 f rom these substances were cons tan t ly  found. After  
n inhydr in  react ion they  appeared as red spots. C I spot  
was found under  arginine,  C iyover  arginine and Cni-over  
a-alanine (Figure). 

Two other  spots were not  cons tan t ly  present.  They  
appeared over  leucine after  hea t ing  (10min,  110~ 
After  elution and hydrolysis  of the 3 cons tan t ly  present  

spots (CI, C w CIII) a few amino acids were detected.  In  
the hydro lysa te  of C I spot  16 amino  acids were found:  
e-alanine,  fl-alanine, e -aminobu ty r i c  acid, arginine, 
aspart ic  acid, cystine, g lu tamic  acid, glycine, histidine, 
leucine, lysine, phenylalanine,  serine, threonine,  tyrosine,  

�9 valine.  F r o m  the  hydro lysa te  of CII spot  12 amino acids 
were ob ta ined :  c~-alanine, arginine, aspart ic  acid, cystine, 
g lu tamic  acid, glycine, leucine, lysine, phenylalanine,  
proline, serine, valine.  After  the  Ci11 spot  decomposit ion,  
14 amino acids were de tec ted :  cc-alanine, aspart ic  acid, 
g lu tamic  acid, glycine, hist idine,  isoleucine, leucine, 
lysine, ornithine,  proline, phenylalanine,  serine, tyrosine,  
valine.  The 2 spots f rom the  hydrolysa tes  were very  dif- 
f icult  for identif icat ion.  One has a Rf  value  higher  t han  
leucine and another  smaller  t han  cystine. 

Discussion. The free amino acid composi t ion of blood 
serum is s imilar  to t ha t  given by o ther  authors.  The  
unknown n inhydr in- reac t ing  substances have  also been 
described. No a t t empts ,  however ,  have  been made to 
ident i fy  these substances.  According to present  experi-  
ments  they  seem to be peptides,  because they  release 
after  hydrolysis  a number  of amino acids. I t  is difficult,  
however,  to say whe ther  each of the  n inhydr in-pos i t ive  
spots conta in  one or more peptides.  Fu r the r  studies of 
the isolation and puri f icat ion of these pept ides  wilt be 
under taken.  

Serum free amino acids of 2 normal men (A and B) separated on 
Whatman No. 3 paper. Solvent system: n-butanol-glacial acetic 
acid-water (4:1:1). (1) cystine, (2) ornithine, {3} lysine, (4) histidine, 
(5) C I spot, (6) arginine, (7) CII spot, (8) ghltamine, (9) glycine, 
serine, aspartie acid, (10) glutamic acid, (11) threonine, (12)~-alanine, 
(13) CII 1 spot, (14) proline, (15) tyrosinc, (16) c~-aminobutyric acid, 
(17) mcthionine, (18) valine, (19) phenylalanine, (20)leucine and 
isolcucine. Spots of 6 amino acids are not present beemlsC of the 
very small guautities. 

Zusamme~z/assmzg. Mittels  Diinnschicht-  und Papier-  
chromatographic  wurden  die n inhydr inpos i t iven  Sub- 
s tanzen im Blu t se rum gesunder Versuchspersonen unter-  
sucht, wobei  26 freie Alninostiuren und 5 andere nin- 
hydr inpos i t ive  Subs tanzen  festgestel l t  wurden,  wovon 3 
neue Pept ide  sind. 
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R e l a t i o n s h i p  of P h y s i c a l  Factors  to the I n e r t n e s s  of L y s o s o m a l  H y d r o l a s e s  T o w a r d  One  A n o t h e r  

Numerous  soluble hydroly t ic  enzymes wi th  acid p H  
op t ima  are confined together  in a special cy toplasmic  
organelle, the  lysosome. Lysosomes are viewed as iner t  
osmotic sacs del imi ted  by an impervious  l ipoprote in  
membrane  1,~. Lysosomes are though t  to funct ion re- 
pea ted ly  wi thou t  a l ter ing their  hydrolase composi t ion 3. 
The lysosomal enzymes appear  to be unreac t ive  toward 
one another  both  in the  l iving cell and in s i tuat ions of 
rapid  tissue breakdown.  

The unreact iveness  of the lysosomaI enzymes toward 
one another  in the  l iving cell m a y  be related to the  pos- 
sibil i ty t ha t  these enzymes  are bound by loose ionic bonds 
to glycolipids. The  lysosome and its contents  m a y  also 
bear  an over-al l  nega t ive  charge, making  the  enzymes 
unreac t ive  toward one another.  Certainly the  init ial  step 
of an enzyme substra te  react ion would require charge 
differences. His tochemical  staining for acid phosphatase  
granules has shown tha t  these granules conta in  nega t ive ly  
charged prote in  glycolipid, since they  are stained by 
basic dyes and me ta l  ions 4,6. Fur thermore ,  lysosomal  
enzymes such as acid phosphatase  and fl-glucuronidase 
are select ively released in v i t ro  from ra t  kidney,  brain, 
and l iver  lysosomes by  cationic molecules as diverse as 

acridine orange, meta l  ions, polyamines,  an amidine,  
basic proteins, and phenothiaz ine  ~,7 

A re la t ively  high internal  p H  in v ivo  may  also con- 
t r ibu te  to the  non- reac t iv i ty  of the  lysosomal enzymes 
toward  one another ,  because all of these enzymes have  
an acid p H  op t imum.  These enzymes  are thought  to be 
ac t iva ted  by  being discharged into digest ive vacuoles,  
where an acid env i ronmen t  is presumed to exist.  In  the 
normal  dividing cell, there  is a cont inuous  breakdown of 
cer ta in  intracel lular  proteins  and other  const i tuents .  
L ibera ted  amino acids and other  small  molecular  com- 
ponents  are re turned  to the  intracel lular  pool for new 
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