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p i e r t  we rden ,  w~ihrend e r s t  flir g r 6 b e r e  S c h w a n k u n g e n  
(e twa  o b e r h a l b  30 m m  Hg) die S c h w i m m b l a s e n w a n d  zu-  
s t i ind ig  wiire 1. 

S. DIJKGRAAF 

I n s t i t u t  ffir v e r g l e i c h e n d e  Phys io log i c  de r  U n i v e r s i t ~ t  
U t r e c h t ,  den  20. D e z e m b e r  1949. 

Summary 

Like  o t h e r  P h y s o s t o m i ,  Phoxinus lwvis r e a c t s  to  
a r t i f i c ia l  p r e s su re  dec rease  b y  g iv ing  off gas  b u b b l e s  
f r o m  t h e  s w i m b l a d d e r  t h r o u g h  t h e  a i r  d u c t  (~ G a s s p u c k -  
re f lex  ~,). T h i s  r e a c t i o n  is p a r t l y  re leased  b y  proprioceptive 
s t i m u l i  ( ex t ens ion  of t h e  s w i m b l a d d e r ) ,  p a r t l y  b y  
exteroceptive s t i m u l a t i o n  (pass ive  u p w a r d  d i s p l a c e m e n t ) .  
C o n c e r n i n g  t h e  f i r s t  c a t e g o r y  of s t i m u l i  i t  h a s  b e e n  
s t a t e d  t h a t  p r e s su re  p e r c e p t i o n  in t h e  l a b y r i n t h - - - c o n -  
n e c t e d  w i t h  t h e  s w i m b l a d d e r  b y  t h e  W e b e r i a n  o s s i c l e s - -  
p l ays  a p a r t  a t  m i n o r  p re s su re  decreases .  F o r  t h e  res t ,  
d i r e c t  p e r c e p t i o n  of t h e  s w i m b l a d d e r  e x t e n s i o n  is s h o w n  
to  be  of g r e a t  i m p o r t a n c e .  I n  t h e  l a t t e r  case  p r o b a b l y  
sens ib le  n e r v e  e n d i n g s  in t h e  wal l  of t h e  s w i m b l a d d e r  
a re  s t i m u l a t e d .  

x Vgl. auch MOEHRES (1. C., S. 39). 

Fixation of Free Nitrogen by Insects 

T h e  m a i n - o b j e c t  of t h e  p r e s e n t  p a p e r  is to  offer  a 
p roo f  t h a t  p u r e  c u l t u r e s  of s y m b i o n t s  f r o m  t h e  larvae of 
a ser ies  of i n sec t s  a re  ab le  t o  f ix a t m o s p h e r i c  n i t r o g e n .  
T h e  in sec t s  in  q u e s t i o n  i nc lude  t h e  b a r k  bee t l e s  (Ips sp.),  
Sitodrepa panicea, Tribolium navale ( f rom flour) ,  c lo thes  
m o t h s ,  a m o t h  l i v ing  in d r y  m u s h r o o m s  (Ephestia ?) a n d  
also p a r t i a l l y  Drosophila melanogaster. T h e  s y m b i o n t s  
s t u d i e d  a re  Torulopsis-Cryptococcus 1 - - w h i c h  we p r o p o s e  
t o  ca l l  ~ulcia--occurring in  m a s s e s  in  t h e  f a t b o d i e s  of 
Ips, ~itodrepa, Tribolium navale--Azotobacters (Azot. 
~ulci) o c c u r r i n g  u n d e r  s im i l a r  c o n d i t i o n s  in  t h e  f a t t y  
t i s sues  of c lo thes  m o t h s  a n d  of Ephestia; we also f o u n d  in  
some  p r e p a r a t i o n s  of t h e  l a t t e r  i n sec t  a Torulopsis. 
Moreover ,  a Torulopsis Was d i s c o v e r e d  (Fig. 3, HEID~Z~- 
na i l% m a g n i f i c a t i o n  c. 400) in  t h e  larvae of Drosophila. 

Azotobacter, a p p e a r i n g  in c u l t u r e s  in  t h e  f o r m  of 
occas iona l  t h i c k  rods,  cocci or  i r r e g u l a r  s a rc ina - l ike  
c lus te rs ,  etc.,  were  f o u n d  in  t h e  larvae of Ips w h i c h  we 
h a v e  p r e v i o u s l y  s t u d i e d  closely in o t h e r  p a r t s  of t h e  
bodies .  Fig.  1 shows  a m i c r o t o m e  sec t ion  f r o m  a n  egg of 
Ips typographus, FLEMMING, HEIDENHAIN + an i l ine -  
s a f r a n i n  + i n v e r s e l y  s t a i n i n g  a f t e r  t a n n i n  a n d  p o t a s s i u m  
a n t i m o n y l  t a r t r a t e  w i t h  g e n t i a n a .  F r o m  t o p  to  b o t t o m  : 
Torulopsis (black) ,  s m a l l  coccus  (,4zotobacter, p h o t o  
i n d i s t i n c t )  red,  m a g n .  c. 1000. Fig.  2 t h e  coccus  a n d  t h e  
zooglem of s y m b i o t i c ,  v e r y  m i n u t e  b a c t e r i a  s t a i n e d  blue ,  
m a g n .  c. 400, p h o t o g r a p h e d  b y  O. J iRovEc .  

T h e  eggs of  Ips were  p r e f e r r e d  to  c u l t u r e  t e s t s  fol low- 
ing  s t e r i l i z a t i o n  w i t h  s o d i u m  e t h y l  m e r c u r i c  th iosa l i -  
cy la t e .  I n s t e a d  of l a r v m  we also u sed  t h e  pupae of o t h e r  
insec ts .  T h e  c u l t u r e  of Torulopsis was  m a d e  w i t h  
d e c o c t i o n s  of w h i t e  b e a n s ,  p e p t o n e  a n d  sucrose  a n d  was  
k e p t  p u r e  w i t h  penic i l l in .  W e  are  a t  p r e s e n t  u n a b l e  t o  
i nc lude  o t h e r  m i c r o b i a l  i sola tes .  I n  1949 we s h o w e d  a b y  
m e a n s  of VIRTANEN-TOTH'S m e t h o d  t h a t  t h e  l a r v m  of 
t h r e e  species  of t h e  d e s t r u c t i v e  sp ruce  b a r k  bee t l e  (Ips) 
c a n  f ix  free n i t r o g e n  in  de f in i t e  p h a s e s  of t h e i r  life, 

a A. T. HEt~RICZ et al., Moulds, Yeasts, A ctinomycetes, p.308 (1947). 
2 J.PEKLO and J.~ATAVA, Nature 163, 336 (1949). 

n o t a b l y  before  t h e i r  s y m b i o n t s  a re  d iges ted .  I n  our 
f i x a t i o n  e x p e r i m e n t s  we used  succ in ic  ac id  1 for  induc ing  
some  o x i d a t i o n  processes .  V i t a m i n s ,  w h i c h  were  also 
s u p p o s e d  to  p l a y  a p a r t  in  t h i s  process  were  supp l i ed  as 
" b i o k l e i n " ,  a C z e c h o s l o v a k  p r o d u c t  f r o m  b a r l e y  germs 
a n d  c o n t a i n i n g  m a i n l y  v i t a m i n  ]31 . G l u t a m a t e  (as 
s o d i u m  sal t )  t o g e t h e r  w i t h  a s p a r a g i n  p r o v i d e d  the 
amids .  T h e  so lu t i ons  c o n t a i n e d :  (1) succ in ic  ac id  200 cc., 
• 2%,  b iok le in ,  -5 g, sucrose ,  3 % ;  (2) s u b s t i t u t e  .2% 
g l u t a m a t e  for  b iok l e in ;  (3) s u b s t i t u t e  .1% a s p a r a g i n  for 
b iokle in .  To  each  a . 3 %  K ~ H P O  4 a n d  K ~ C O ,  solution 
was  a d d e d  to  m a k e  t h e  PH = 7-5. 

Fig. 1. - Microtome cross-section through the same egg of Ips typo- 
graphus. Above: Torulopsis (black-HEIDEbIHAIN) ; below: Coccus 

(Azolobacter) (red-safranin), c. 1000 x. 

T h e  c u l t u r e s  were  k e p t  in  con ica l  f lasks  a t  18 ° C or 
above ,  w i t h  access  of air ,  H , S O , .  T h e  N - c o n t e n t  was 
d e t e r m i n e d  a f t e r  a week  b y  K j e l d a h l ' s  m e t h o d  a n d  the 
r e su l t s  were  as fol lows:  

Torulopsis in clothes moth; increase in N compared with initial 
content, (1) max. 213%; min. 21%; unaerated 8%, (2) 54% (control 
14 mg N) aerated. 

Ephestia (1) 14%; 5.4%. 
Tribolium (1) max. 114%; min. 13%. (2) 19%. 
Ips typographus (1) max. 55%; unaerated 1%. (2) 7%. 
Sitodrepa (1) 7% (in the hot weather the culture contents became 

somewhat concentrated). (2) unaerated 20%. 
Coccus small (Azotobacter) (2) 11%. Large (Azotobacter) (3) 2o°0 

(control 13.86 mg N). (2) unaerated 3"4%. 
All c u l t u r e s  of Torulopsis a n d  Azotobacter f ixed  free 

n i t r o g e n ;  t h o s e  w i t h  g l u t a m a t e  (2) t o  a lesser  degree. 
Di f fe rences  in  q u a n t i t i e s  f ixed  is l ike ly  to  d e p e n d  upon 
t h e  a m o u n t  i n i t i a l l y  p r e s e n t  in  t h e  cu l tu re s .  E.  g. : 

Clothes Moth (1) (a) control 3-7 mg N, final 11.6. 50 cc., increase 
213%. (b) control 5.32 mg N, final 6.44. 100 ec., increase c. 21%. 

Tribolium (1) (a) control 2"2 mg N, final 4.7. 50 cc., increase 
114%. (b) control 5"6 mg N, final 6-3. 100 cc., increase c. 13%. 

1 L.ToTH and T.Z.CsAKY, Exper. 4, 73 (1948). 
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These  resul ts  agree  w i t h  those  of  TOTH and  o thers  x 
wi th  r ega rd  to  d i f fe ren t  N - c o n t e n t  in t he  m e d i a  and  t h e  
rates of  f ixa t ion  of N in pure  cu l tu res  of  Aphis  sym-  
bionts  (see also the  obse rva t ions  of PEKLO and ~ATAVA*). 
Or t h e y  depend  of t he  m e t h o d  of aeration. 

Fig. 2. - From left to right: Coccus-Azotobaeter (safranin). 
Symbiotic bacterium (inverse staining: tannin, K-SbTart. 

Gentiana). c. 400 x. 

P r e l i m i n a r y  e x p e r i m e n t s  w i t h  Drosophila m i x e d  
cul tures  (Torulopsis and  s y m b i o n t  bac te r ium)  show (1) 
3% (unmrated)  increase,  (2) (unaera ted)  5 %  increase.  

H.  ZIKES 3 found  t h a t  a Torula occur r ing  on leaves  was 
able to  f ix  free n i t rogen.  H.  SCHANDERL 4 succeeded  in 
cu l t iva t ing  a yea s t  s y m b i o n t  f rom Rhagium f rom the  gu t  
myce tomes  (gut d iver t icu la ) ,  n o t  f rom the  adipose  
tissue, a n d  c la ims  t h a t  he found  25 % f ixa t ion  of n i t rogen  
during t w o  months .  M. BL~WET and  G. FRAENKEL 5 be- 
lieve t h a t  Tribolium con/usum and  Ephestia elutella do 
not con ta in  in t r ace l lu la r  s y m b i o n t s  and  t h a t  the re fore  
some v i t a m i n s  are  ind ispensable  for the i r  g rowth ;  
compare,  however ,  an i l lus t ra t ion  in BUCHNER ~ demons-  
t ra t ing  a bac te r ia l  m y c e t o m e  in Tribolium con/usum 
(from the  l a rvm of Tribolium navale we have  isola ted  it). 
On the  con t r a ry ,  in our  species of Tribolium a n d  m o t h s  
there are  cons iderab le  quan t i f i e s  of  s y m b i o n t s  in t he  
fa t ty  t issues.  The  same au tho r s  found  t h a t  Sitodrepa 
eggs a f te r  s ter i l iz ing can  be b r o u g h t  a lmos t  t o  comple t e  
growth b y  add ing  some v i t amins ,  especia l ly  10% of 
yeast  to  the i r  steri le cul tures .  I n  t h e m  the  s y m b i o n t s  
(occurring in d iver t icula)  were  supposed  to  be absent .  
Steril izing w i t h  a l coho l -ch lo ramin  m a y ,  however ,  
weaken t h e  b iochemica l  ac t iv i t i e s  of egg s y m b i o n t s  
(e. g. of  Torulopsis). I t s  p resence  in t h e  f a t t y  t i ssue has  
h i ther to  been  ove r looked  even  b y  BUCHNER e p. 362 

1 L.ToTH and T.Z.CsAKY, Exper. 4, 73 (1948). 
J.PEKLO and J. ~ATAVA, Nature 163, 336 (1949). 

3 H.ZIKES, Sitzber. kgl. Akad. Wiss., Wien 118, 1091 (1909). 
a L.TOTH, A.WOLSKY, M.BATORI, and B. BATYKA, Z. vgl. 

Physiol. 30, 300 (1942-44). 
5 M. BLEWET and G. FRAENKEL, Proc. Roy. Soc. B.132,212 (1944). 
e P. BUcHNER, Tier und Pllanze in Symbiose (II. Aufl., 1930). 

seq. and  his s tudents .  BREITSPRECHER isola ted  f rom the  
d ive r t i cu l a  of Ernobius mottis a Torula, f rom Sitodrepa 
a yeas t - l ike  fungus.  BENECKE and  SPECHT (1933) found  
Torula in t he  eggs of Lecanium corni. On the  o the r  h a n d  
i t  is also possible t h a t  f ixa t ion  of free N 2 by  our  sym-  
bionts  was fos tered by  ce r ta in  v i t amins .  The i r  a c t i v i t y  
for Radicicola was a l r eady  sugges ted  by  VIRTANEN. 
Thus ,  t he  ques t ion  of  in t race l lu la r  symbios is  and  v i t a m i n  
r equ i r emen t s  (BLEWET and  FRAENKEL) deserves  to  be re- 
inves t iga ted .  Recen t ly ,  KAMEN and  GEsT x used b io t in  
and d ,7-mal ic  acid in s t u d y i n g  the  f ixa t ion  of N ,  by  
Rhodospirillum. 

In  t he  s u m m e r  of 1948 we ana lysed  two  col lect ions of 
a smal l  c e r a m b y c i d  (young and  old larvae) by  VIRTA- 
NEN-TOTH'S " s u r v i v a l  m e t h o d " ,  b u t  w i t h  nega t i ve  
results .  No  Torutopsis was presen t  in t h e  f a t t y  tissues. 

A n  Ambrosia symbiosis. Xyleborus dispar L. f rom 
apple  t rees  consumes  an Ambrosia fungus  in young  
wood;  in old, d ry  s tems the re  is no fungus  present .  
I so la t ion  f rom Ambrosia offered us t he  fungus  and  a 
smal l  Torulopsis. I t s  pure  cu l tures  f ixed 24% of free 
N ,  in a week.  The  Ambrosia s t ruc tu re  of  t he  fungus  was 
ar t i f ic ia l ly  p roduced  on yeas t  aga r  b y  colonies of  Torula. 
The  same  fungus  appea red  in t he  fa tbodies  of Xyleborus. 

Fig. 3. - Longitudinal section through a larva of Drosophila melano- 
gaster population. HEmENHAIN. Torulopsis, c. 100 x. 

I t s  presence  here  m a y  h a v e  some signif icance in the  life 
of t he  insect  in d ry  wood.  

JAROSLAV PEKLO 2 and  JIi~i ~ATAVA 

Prague ,  N o v e m b e r  1, 1949. 

Zusammen/assung 

In  einer  f r i ihereu Arbe i t  b a t t e n  die Au to ren  festge-  
stel l t ,  dab  die L a r v e n  yon versch iedenen  Borkenki~fern 

* M.D. KAmEN and H. GEST, Science 109, 560 (1949). 
2 Permanent address of Prof. J. PEKLO: Prague X I I, Chodsk~ 31 I. 
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(Ips) i m s t a n d e  sind,  e l e m e n t a r e n  S t i cks to f f  zu ass imi-  
l ieren.  Die Ve r i a s se r  b e r i c h t e n  in der  vo r l i egenden  Mit-  
t e i lung  fiber s t i c k s t o f f b i n d e n d e ,  m a s s e n h a f t  v o r k o m -  
m e n d e  S y m b i o n t e n  in den  L a r v e n f e t t k 6 r p e r n  y o n  Ip s  
spec., Sitodrepa panicea, Tribol ium navale, der  Kle ider -  
m o t t e ,  e iner  M o t t e  aus t r o c k e n e n  S te inp i l zen  und  yon 
Drosophila melanogaster. Die S y m b i o n t e n  we rden  als 
Torulopsis iden t i f i z ie r t .  A u e h  Azotobacter, die ebenfa l l s  
in Ips g e f u n d e n  wurden ,  f ix ieren  freien St icks toff .  I m  
Z u s a m m e n h a n g  h i e r mi t  w i rd  die B e d e u t u n g  der  
Ambrosiasymbiose yon Xyleborus  dispar erSr te r t .  

Korrelat ion z w i s c h e n  der Affinitiit w a s s e r -  
16sl icher S u b s t a n z e n  z u  W o l l e  u n d  ihrer 

bakter i z iden  W i r k s a m k e i t  

W i r  h a b e n  kiirzlich x f iber  eine K o r r e l a t i o n  be r i ch t e t ,  
welche  s ich e inerse i t s  auf  die Af f in i t~ t  wasser lSs l icher  
S u b s t a n z e n  zu Wolle ,  ande re r se i t s  auf  die an t ibak te r i e l l e  
W i r k s a m k e i t  de r se lben  S u b s t a n z e n  bezogen  ha t .  Bei  
s ieben  v e r s c h i e d e n e n  S u b s t a n z e n  der  a n i o n a k t i v e n  
Re ihe  - es h a n d e l t  s ich um Netz- ,  W a s c h -  und  M o t t e n -  
s c h u t z m i t t e l  - k o n n t e  fes tges te l l t  we rden ,  d a b  die an t i -  
bak te r ie l le  W i r k s a m k e i t  e iner  j e d e n  S u b s t a n z  u m  so 
grSfler war ,  je g r fBere  W e r t e  ihre Affinit~it in n e u t r a l e m ,  
w~Brigem Milieu zu Wol le  aufwies.  

Es  gal t  nun ,  d iese lbe  Gesetzm~iBigkeit  auch  fiir ka t i on -  
ak t ive  S u b s t a n z e n  fes tzus te l l en .  AuBerdem w a r  es 
w i i n s c h e n s w e r t ,  die B e s t i m m u n g  der  Af f in i t~ t  de r  ver-  
s c h i e d e n e n  S u b s t a n z e n  zu Wol le .zu  e iner  e x a k t e r e n  und  
t r o t z d e m  le ich t  r e p r o d u z i e r b a r e n  M e t h o d e  auszua rbe i t en .  

]3ei de r  ]3es t immung  der  Affinit~it e iner  S u b s t a n z  zu 
Wol le  g ingen  wir  fo lgendermal3en vor :  

Trocknen von ca. I g schweren Wollstr~ingen (es handelt sich' ~m 
gewaschene, nichtchlorierte und ungebleichte Strickwolle) im 
Exsikkator fiber CaC12 bis zur Gewiehtskonstanz, d. h. ca. 48 Stun- 
den. Nach dem Wiigen der Str~inge (auf einer Mettler-Waage bis auf 
l/a0 mg Genauigkeit ~) werden sie einzeln mit je 20% der zu prfifen- 
den Substanz (bereehnet auf das Wollgewicht) in einer Flotte 1:50 
(also in 50 era a Wasser) bei 900 10 Minuten unter zeitweiligem Riih- 
ren mit einem Glasstab behandelt. Naeh dreimaligem Auswasehen 
mit heiflem und darm kaltem Wasser werden die Strange an der 
Luft vorgetrocknet und dann in den Exsikkator gebracht, wo sic so 
lange weitergetrocknet werden, bis die Leerprobe (gleichbehandelter 
Strang, aber ohne Substanzzusatz) das gleiehe Gewieht aufweist, wie 
vor der Behandlung. Sodann werden alle Strfinge in der gleiehen 
Reihenfolge - wie vor der Behandlung - gewogen und die Gewichts- 
zunahme in Prozenten ausgerechnet. 

Mit  d ieser  v e r b e s s e r t e n  M e t h o d i k  h a b e n  wir  fo lgende  
an ion-  u n d  k a t i o n a k t i v e  S u b s t a n z e n  a e inerse i t s  auf  ihre  
Aff ini t i i t  zu Wol lO,  ande re r se i t s  - u n t e r  Z u h i l f e n a h m e  
der  in  unse re r  e r s t en  Mi t t e i lung  b e s c h r i e b e n e n  R o u t i n e -  
m e t h o d e  - auf  ihre  b a k t e r i e n a b t 6 t e n d e  W i r k u n g  ( inner t  
5 Minu ten)  gegenf iber  Slaph.  aur. haem. (Gram-pos . )  
u n d  B.  paratyphi  B. (Gram-neg . )  g e t e s t e t :  

Aus  der  g r a p h i s c h e n  D a r s t e l l u n g  der  Af f in i t i i t swer te  
der  g e t e s t e t e n  S u b s t a n z e n  zu Wolle  e rg ib t  s ich fo lgendes  
Bi ld :  
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I 
Dishussion.  Wir  h a b e n  also die K o r r e l a t i o n :  gr6flere 

A / / in i td t  zu  Wolle - gr6flere antibakterieUe Wirhsamkeit  
fiir die a n i o n a k t i v e  Re ihe  best~it igen u n d  auch  auf  die 
k a t i o n a k t i v e  Re ihe  a u s d e h n e n  k 6 n n e n .  

Diese K o r r e l a t i o n  gi l t  n u r  yon  b e s t i m m t e n  min imalen  
A f f i n i t ~ t s w e r t e n  an  aufw~r t s .  S e l b s t v e r s t g n d l i c h  dfirfen 
a n i o n a k t i v e  S u b s t a n z e n  n u r  u n t e r e i n a n d e r  vergl ichen 
w e r d e n  ; dasse lbe  bez i eh t  s ich auch  auf  die k a t i o n a k t i v e n  
S u b s t a n z e n .  

U n t e r  den  an t i bak t e r i e l l  u n w i r k s a m e n ,  an ionak t iven  
S u b s t a n z e n  we is t  auch  das  n i c h t i o n o g e n e  F u r a c i n  1 eine 
e n t s p r e c h e n d  n iedr ige  Affinit~it zu Wol le  auI. In  der 
T a t  is t  a b e r  das  F u r a c i n  eine b a k t e r i o s t a t i s c h  * wirksame 
Subs tanz .  H i e m i t  zeigt  sich, d a b  die oben  besag te  Korre-  
l a t ion  fo lgende rmaBen  neu fo rmu l i e r t  w e r d e n  muB: 
grfflere A/ / ini t i i t  zu WoUe - grfflere bakterizide Wirhsam- 
heit. 

Wie  bei F a r b s t o f f e n  in der  Wollf t t rberei ,  v e r m a g  Salz- 
zusa tz  die Affinitt~t e iner  a n i o n a k t i v e n  S u b s t a n z  gegen- 
f iber  Wol le  zu s te igern  u n d  d a m i t  para l le l  wird  auch  die 
bak t e r i z ide  W i r k u n g  erht iht .  Als Beispiel  s iehe Mitin 
F F  a W i r k s u b s t a n z  (Wksz) u n d  Mi t in  F F  Hande l sp ro -  
d u k t  (mit  e n t s p r e c h e n d e m  Salzzusatz) .  De r  Beweis  fiir 
diese Ver suche  wi rd  in e iner  sptLteren P u b l i k a t i o n  ge- 
geben  werden .  

~ b e r  die an t ibak tc r i e l l e  Wirk! lng  der  o p t i s c h e n  Bleich- 
m i t t e l  B l a n k o p h o r  W T  4 W k s z  u n d  T inopa l  /3V a sowie 
des Disazofa rbs to f fes  N e u t r a l t u c h b l a u  R V  is t  in der 
I , i t e r a t u r  n i ch t s  b e k a n n t .  Die ]3e s t immung  der  Affinitttt  
d ieser  P r o d u k t e  zu Wol le  (siehe Tabelle)  schl ieBt eine 
bak t e r i z ide  W i r k u n g s m f g l i c h k e i t  in p r o g n o s t i s c h e r  Hin- 
s ich t  zum v o r n h e r e i n  aus;  im A b t f t u n g s v e r s u c h  konn ten  
wi r  diese V e r m u t u n g  d e n n  auch  bekr~f t igen .  

I n  der  k a t i o n a k t i v e n  Re ihe  f i ihr te  die D e m o n s t r a t i o n  
der  K o r r e l a t i o n :  gr613ere Affinit~it zu Wolle ,  grSl3ere 
bak t e r i z ide  W i r k u n g  u. a. zur  A u f d e c k u n g  der  bakteri-  
z iden ~Virksamkei t  des  F a r b s t o f f e s  V i s b a s c h w a r z  B 8 und 
eines Tex t i lh i l f smi t t e l s ,  des  S a p a m i n  K W L  Bradosol  7 
u n d  Desogen  e erweisen  sich so in bezug  auf  ihre  Affini- 
t g t  zu Wolle  wie auch  bezt igl ich ih re r  b a k t e r i z i d e n  Wir- 
k u n g  als g le ichwer t ig .  
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