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Myzelgewicht von Aspcrgillus oryzae ia Gramm 
Strornbehandelte Kulturen 

Kulturdauer Tage 

Trockengewicht 
nach AzetonbehandIung. 

Gltihriickstaud 

3F4 
0,475 0,720 0,273 0,660 
0,028 0,041 0,015 0,022 

Kontrollen 
| 

Trockengewicht 0,785 0,780 0,685 10,610 
Gln~Chc~Z~af°vdbeha?dl. ung . 0,050 {0,042 0,054 I 0,020 

s ten  W e r t e  m i t  10 und  44 m A  erre icht .  Aus  zah l re ichen  
Versuchsser ien  gleicher  A r t  is t  zu e n t n e h m e n ,  dass sich 
der  Un te r sch i ed  in  k le inen Stromsti~rken n ich t  g rund-  
sii tzlich in der  GrSsse der  A k t i v i t E t  b e m e r k b a r  mach t .  
Diese B e o b a c h t u n g  s teh t  in E i n k l a n g  m i t  der  Anschau-  
ung fiber den S t r o m e f f e k t  als A u s d r u c k  e iner  unspezi -  
i i schen W i r k u n g  k le iner  Reize .  I n  al len Ver suchen  sind 
- wie frf iher beschr ieben  (2, 3) - p H -  oder  T e m p e r a t u r -  
s c h w a n k u n g e n  n ich t  die Ursache  fiir die u n t e r  dem E in -  
fluss s chwache r  Wechse l s t rSme  a u f t r e t e n d e  erhiShte 
A n t i b i o t i k a p r o d u k t i o n .  
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a) Aspergillus oryzae 18 mA 
- -  Strombehandelte Kultur (Test mit Staphylococcus aurcus); 
. , .  Strombehandelte Kultur (Test mit Escherichia coli); 
- - Kontrolle (Test mit Staphylococcus aureus); 
- . -  Kontrolle (Test mit Escherichia coli), 

~) Penicillium notatum 
- - -  44mA; . . .  10mA; 
- - 20 mA; - - -  Kontrolle. 

N a c h  BOHDANOVICZ t sowie KLIEWE und  NEIDL 2 zei- 
gen m i t  S t r o m  v o r b e h a n d e l t e  Bak te r i en ,  au f  ein fr isches 
Nt ih rmed ium i iber impf t ,  auch  ohne wei te re  S t r o m b e -  
hand lung  ein schnel leres  W a c h s t u m  als n i c h t b e h a n d e l t e  
Bakte r ien .  Ana loge  Versuche  m i t  Sporen  ve r sch iedene r  
Schimmelp i lze  e rgaben  n ich t  dasselbe  Resu l t a t .  I n  
Pa ra l l e lve r suchen  w u r d e n  e inersei ts  K u l t u r e n  a n g e s e t z t  
mi t  Sporen  yon  s t r o m b e h a n d e l t e n  K u l t u r e n ,  ohne  dass 
diese K u l t u r e n  we l t e r  u n t e r  S t romein f luss  s t anden ,  u n d  
andererse i t s  m i t  n o r m a l e n  Sporen  desse lben  P i l z s t a m -  
rues. Be ide  K u l t u r e n  e n t w i c k e l t e n  s ich g le ich  und  zeig- 
ten e inen  du rchaus  Xhnlichen Ver l au f  de r  Akt iv i t t i t s -  
kurve.  

I Z. BOHDANOVICZ, Ges. Geb. Hyg. 27, 745 (1932). 
2 H, KLI~,WF. tIr{.4 Ca, NEIDL~ Arch. Hy 6. I~.61 H, 4~ "265 (1952). 

D e m n a c h  k a n n  a n g e n o m m e n  werden,  dass es sich bei  
der  b e o b a c h t e t e n  W i r k u n g  n iederer  Wechse l s t r 6me  u m  
e inen  a l lgemein  s t i m u l i e r e n d e n  E f f e k t  auf  den  Stoff-  
wechsel  yon  Sch immelp i l zen  hande l t ,  de r  n u r  so lange  
anh~l t ,  als S t r o m  du rch  die K u l t u r e n  ge le i te t  wi rd  u n d  
der  n i ch t  zur  B i l dung  yon  m u t i e r t e n  Sporen  ff ihrt .  

G. GILLISSEN und  S. CARLSON 

H y g i e n e - I n s t i t u t  der  U n i v e r s i t ~ t  Mainz,  den 26. J u n i  
1952. 

S u m m a r y  

Low a l t e rna t i ng  cur ren ts  be tween  8 and  50 m A  have  
a s t i m u l a t i n g  ef fec t  on the  p roduc t i on  of an t ib io t i c s  b y  
moulds  in sur face  cu l tures  us ing the  m e d i u m  of VIN- 
CENT. Smal l  d i f ferences  of cu r r en t  i n t e n s i t y  a t  low 
ranges  cause no p r inc ipa l ly  d i f fe ren t  resul ts .  The  pro-  
duc t i on  of all  an t ib io t i c s  fo rmed  b y  the  same  species of 
m o u l d  is increased  unde r  t he  inf luence  of low a l t e r -  
n a t i n g  cur ren ts .  

Amino  Acid Constituents  of Nuclei  and Isolated 
Chromosomes  from Normal  and Pathological  

Leucocytes 

T h e  s t u d y  of t he  a m i n o  acid  cons t i t uen t s  of  c h r o m a t i n  
in b lood  cells resul ts  f rom the  g rea t  i n t e re s t  t a k e n  in t h e  
re la t ions  b e t w e e n  p ro t e in  syn thes i s  and  nuc le ic  acids,  
and  in t h e  b e h a v i o u r  of  these  c o m p o n e n t s  in pa tho log ica l  
cells. The  a im  of th is  research  is to  f ind the  a m i n o  acid  
c o m p o n e n t s  of t he  nucle i ,  i so la ted  c h r o m o s o m e s  and  
h is tone  in n o r m a l  and  pa tho log ica l  b lood  cells. A m i n o  
acid  cons t i t uen t s  of n o r m a l  and  pa tho log ica l  cells h a v e  
been  t h e  ob j ec t  of d i f fe ren t  a u t h o r ' s  researches  x, w h o  
tes ted  the  a m i n o  acids  wi th  the  c h r o m a t o g r a p h i c  tech-  
n ique  or  microbio log ica l  de t e rmina t ions .  Tab le  I sum-  
mar izes  the  resul ts .  

M a t e r i a l  and  Techn ique:  The  i so la t ion  of  nuclei ,  
ch romosomes  and  h i s tone  was o b t a i n e d  b y  the. t e c h n i q u e  
p r ev ious ly  descr ibed  ~. T h e  nucle i  and  i so la ted  c h r o m o -  
somes  were e x a m i n e d  in t h e  fol lowing m a t e r i a l :  fowl 
e ry th rocy te ,  n o r m a l  l eucocytes  and  l eucocy tes  of a 
chemica l  abscess,  of horse,  . no rma l  h u m a n  leucocytes ,  
l y m p h o c y t e s  of chronic  l y m p h a t i c  l eukaemia ,  l eucocytes  
of chronic  mye lo id  l eukaemia ,  and  h i s tone  of n o r m a l  
leucocytes .  W h e n  the  free nuclei  and  i s o l a t e d . c h r o m o -  
somes were  ob ta ined ,  t f iey were  lyophi l ized ,  and  quan-  
t i t ies  f rom 10 to 50 mg, hydro l i zed  wi th  f ive  vo lumes  of 
H C L  6 N for 22-24 h. Hydroch lo r i c  ac id  was r e m o v e d  
by  d is t i l la t ion  to  dryness  i n  vacuo r epea ted  severa l  t imes  
a f te r  t he  add i t ion  of wa te r .  A p p r o x i m a t e l y  20 ? of amino-  
n i t rogen  or  mu l t i p l e  quan t i t i e s  Were used in p repa r ing  
two  d imens iona l  c h r o m a t o g r a m s .  Ascend ing  c h r o m a t o -  
g r a p h y  on W h a t m a n n  N O I of 46 × 56 cm was used. The  
c h r o m a t o g r a p h y  cab ine t s  were  r egu la t ed  a t  a c o n s t a n t  
level  of t e m p e r a t u r e .  F o u r  so lven t s  were  used:  bu t ano l -  
ace t ic  acid  and  pheno l ;  pheno l  and  col l id ine- lu t id ine ,  
The  bu t ano l - ace t i c  ac id  was p r epa red  as descr ibed  b y  
PARTRIDGE and  WESTALL a. The  c h a m b e r  s a t u r a t i n g  

I R. M. MELAMPY, 3. Biol. Chem. 175, 589 (1948). - J. N. DA- 
VlDSON and R. A. LAWRm, Biochem. J. t3, Proe. XXIX (1948). - 
J, BLraM~L and H. K1R~V, Proc. Natl. Ac. Sci. U.S.A. 34, 561 (1948). - 
B. R. BRUNISH, D. L. FmRLEY, and J. M. LUCK, Nature 168, 82 
(1951). - G. YASUZtrMI, G. MIvAo, Science l lg,  38 (1951}. 

E. E. POLLI, Exper. 7, 138 (1951}; Chromosoma d, 621 (1952}. 
3 S. M. PARTRIDGE and R. G. WI~STALL, ]3iochem. J. 42, ~38 

(1948), 
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mixture  was water  with butanol-acetic acid. The second 
solvent  was phenol (Merk) sa turated with water  at 23 °. 
In this case, the saturat ing mixture  was composed of 
water  saturated with phenol with an addit ion of HCN 
0-1%, or NH a 0-1, 0-3, 1%. 

In other chromatograms,  phenol was used for the 
first separation and collidine-lutidine for the second one. 
Room satura t ing was composed of water  with the" 
mixture  and addit ion of die thylamine (Merk) 0.1%. 

The larger number  of invest igat ions has been made 
with butanol-acet ic  acid and phenol. In the first system 
the front of butanol  was kept  at  about  52 cm, phenol 
about  32 cm. In the second system phenol was about  
42 cm and collidine-lutidine about  43 cm. 

The values of R F  were established by pure amino 
acids (Roche). At  the same time, with the chromato-  
grams of the hydrolysates,  other  chromatograms with 
amino acid mixtures  were also performed. Again, to make 
more certain, the hydrolysates were run, systematically,  
with known amino acids added as "markers" ,  control-  
ling the superimposing and the strength of the spots. In 
other  chromatograms different amino acids from the 
14 identified were added. In these cases we have ob- 
tained distinguishable spots. 

The developing substance was ninhydrin (Merk) 
0.1% in butanol.  

Figure 1 represents one of the chromatograms ob- 
tained with isolated chromosomes of normal  human 
leucocytes. The other chromatograms of the normal  and 
pathological  mater ial  examined do not  differ qual i ta t i -  
vely from this one. 

The following results are obtained:  aspartic and 
glutamic acid, serine, glycine, threonine, alanine, pro- 

Fig. 1 .-Amino acid constituents of isolated chromosomes from normal 
human leucocytes. 

line, valine give distinguishable spots. The tyrosine gives 
a lighter but  definite spot in several chromatograms, 
The leucine and phenyl-alanine are not  often clearly 
distinctive, but  in a set of chromatograms it is possible 
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to obta in  some papers with the two spots separated. The 
arginine, lysine, histidine can with difficulty be de- 
monst ra ted  s imultaneously in both  systems of solvents 
used. In  the butanol-acet ic  solvent  the addit ion of NH 8 
or HCN modifies the spot positions. Wi th  HCN it  is 
possible to  obtain the  chromatograms in which three 
amino acids are identified, while with NH 3 lysin and ar- 
ginine are in apposition. Histidine also has a distinguish- 
able spot position regarding the other  two amino acids 
in the chromatograms obtained .with the phenol and 
collidine-lutidine. 

D i s c u s s i o n  a n d  Conc lus ions :  The comparison between 
the table listing the previous researches and our da ta  on 
nuclei, isolated chromosomes and histone allowed us to 
make interest ing comparisons. In  all our fractions, under  
these condit ions of hydrolysis, we have  found the 14 
amino acids already noted, with different frequency, by  
other  authors. These 14 amino acids seem roughly to 
change in their  reciprocal quan t i t a t ive  relations in the 
hydrolysates of different cases. Proline and tyrosine, as 
we have  found in isolated chromosomes, cannot  be 
dependent  on nuclear membrane  contaminat ion  because 
of the evidence of the spots. Moreover DAVlDSON and 
coil. x, BLUMEL an coll.*, and BRUNXSH and coll. a, found 
proline and tyrosine in histone of ra t  and calf cells and 
in "residual  p ro te in"  of calf thymus  chromosomes. Be- 
sides, i t  should be noted tha t  histidine was always found 
when using collidine-lutidine and phenol solvents. 

by our methods, and tha t  some amino acids may be 
destroyed during hydrolysis. 

Fur ther  researches in this direction are being per- 
formed. 

E. E. POLLI and A. B~ST~TTI 

Ins t i tu te  of Clinical Medecine, Univers i ty  of Milan, 
April 4, 1952. 

R i a s s u n t o  

Gli Autori  hanno compiuto l 'analisi cromatograf ica 
degli idrolisati di nuclei, cromosomi isolati ed istone di 
cellule emat iehe normali  e patologiche. Vennero esami- 
na t i :  er i trocit i  di pollo; leucociti  (normali e da ascesso) 
di cavallo;  leucociti  umani  normal i ;  linfociti di leucemia 
linfatica e leucociti  di leucemia mieloide. 

I vari  component i  cellulari o t tenut i  mediante  il Waring 
blender e successive centrifugazioni differenziali;  yen- 
nero idrolizzati  con HCL. Con gli idrolisati  vennero 
allestiti  c romatogrammi  bidimensionali  in due sistemi 
di solventi ;  butunolo acetico e fenolo, fenolo e collidina- 
lutidina. 

In tu t t i  i c romatogrammi  bidimensionali  dei due 
sistemi di solventi  si sono potut i  met tere  in evidenza 
14 amino acidi (acido aspartico~ acido glutammico,  
serina, glicina, treonina, alanina, prolina, valina, tirosina, 
leucina, fenil-alanina, arginina, lisina e istidina). 
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Fig. 2.-1 aspartic acid; 2 glutamic acid; a serine; 4 glycine; a thre- 
onine; 6 alanine; 7 tyrosine; 8 histidine; 9 lysine; t0 arginine; 11 

proline; 12 valine; 13 phenyl-alanine; 14 leucine. 

Nuclei and isolated chromosomes of leukaemic cells 
and horse abscess have amino acids not  unlike those of 
normal cells. Therefore it is concluded tha t  these 14 
amino acids are constant ly  present in the chromosomes 
of the species studied, both under normal and pathol- 
ogical conditions. 

Fur ther  r~searches must  bc made in this direction; 
firstly to examine quan t i t a t ive ly  the amino acids under 
different conditions and in different species, and second- 
ly to produce a lesser degree of hydrolysis in order to 
study a higher plane of molecular organization. The 
possibility may  be still considered tha t  some amino 
acids contained in minimal  quan t i ty  may  not be revealed 

1 j .  N. DAVIDSON and R. A. LAWRIE, Biochem. J. 43, Proc. XXIX 
(1948). 

J. BLUMEL and H. Kirby, Proc. Natl. Ac. Sci. U.S.A. 34, 561 
(194S). 

a B. R. BRUNISH, D. L. FAIRLEY, and J. M. LUCK, Nature 168, 
82 (1951). 

Quelques effets des inhibiteurs des phosphory- 
lations oxydatives sur des fragments nucl~Gs et 

~nuc l~s  d'organismes unlcellulaires 

Nous avons d6crit r6cemment  1 les effets exerc6s par 
les inhibiteurs des phosphorylat ions oxydat ives  (dinitro- 
ph6nol, acide usnique) sur des amibes intactes et des 
oeufs de Batraciens.  Rappelons que, chez ces derniers, 
l ' in terrupt ion du couplage entre les oxydat ions et les 
phosphorylations conduit  k un enrichissement anormal  
des noyaux en acide ribonucl6ique. Ce m6me trouble du 
m6tabolisme des acides nuel6iques se rencontre dans les 
hybrides 16taux entre Batraciens ~ et  dans des ceufs de 
grenouille f6cond6s par des spermatozoides for tement  
irradi6s, puis priv6s du noyau ovulaire (BRIGGS et  ses 
collaborateurs*). Ces fairs nous avaient  amen6 ~ sou- 
ligner les ressemblances 6troites exis taut  entre les effets 
cytochimiques produits  par des alt6rations nucl6aires 
d 'une part, l ' inhibi t ion des phosphorylat ions oxydat ives  
de l ' aut re ;  nous y avions vu un argument  indirect  en 
faveur de l 'id6e que le noyau interviendrai t  dans le 
couplage entre les oxydat ions  et les phosphorylat ions 3. 

I1 nous a paru utile de reprendre cet te  6tude en l '6ten- 
dant  g des fragments nuc166s e t  6nucl~As d 'organismes 
unicellulaires ( A m o e b a  proteus  et  Ace tabu lar ia  medi ter -  
ranea) .  Nous avons constat6, tou t  d 'abord,  que le dini- 
troph6nol (10 -3 M) et l 'usnate  de Na (20 ~ 40 7/cm 3) 
n 'exercent  pas d 'effet  appr6ciable sur la basophilie des 
deux types de fragments:  comme nous l 'avons montr6 
pr6c6demmenO, l '6nucl6ation provoque une diminut ion 
assez rapide de la teneur  en acide ribonucl6ique des frag- 

1 j .  BRACHET, Expel'. 7, 344 (1951). 
2 R. BRIGGS, E. U. GREEU et T. J. KtNG, J. exper. Zool. 116, 

455 (1951). 
a j. BRACHET, Exper. 7, 344 (1951). - J. BRACHET, Nature 168, 

305 (195U. 
4 j .  BRACHET, Exper. 6, 294 (1950). - N. LI};ET et J. BRACHET, 

Bioch. Biophys. Acta 7, 607 (1951). 




