
622 Br~ves communications- Kurze Mittcilungen EXPERIENTIA XXI/11 

pa r t i e s  de l ' e x p l a n t  off la vie es t  le m i e u x  e n t r e t e n u e ,  so i t  
la p6riph6rie ,  t a n d i s  qu ' i ls  s ' e s t o m p e n t  au  cen t r e  du  frag-  
m e n t ,  d6s q u ' a p p a r a i s s e n t  des s ignes  de n6crose (Figures  2 
e t  3). 

Discussion. Les m u c o p o l y s a c c h a r i d e s  acides du  n 6 p h r o n  
c o r r e s p o n d e n t  b ien  ~ une  ac t iv i t6  cel lulaire  locale e t  n o n  

Ia s 6 d i m e n t a t i o n  de  colloides t r a n s p o r t 6 s  p a r  l ' u r ine  en  
vole de c o n c e n t r a t i o n  e t  mod i f i c a t i on  de  p H  car ,  si te l  
6 ta i t  le cas  - p e n t - o n  a j o u t e r  a u x  o b s e r v a t i o n s  pr6c6- 
den te s  - ils d i s p a r a i t r a i e n t  avec  pr6d i lec t ion  des  r6gions  
ex te rnes  que  le mi l ieu  de cu l tu re ,  t o u j o u r s  en  m o u v e m e n t ,  
perfuse  au  m a x i m u m  e t  s e r a i en t  r e l a t i v e m e n t  pr6serv~s  
au cen t r e  d u  t issu.  C 'es t  le c o n t r a i r e  que  l ' o n  observe .  

D ' a u t r e  p a r t ,  les que lques  cy l indres  demeur6s  in loco, 
lesquels  r f s u l t e n t  i n d i s c u t a b l e m e n t  d ' u n e  p r6c ip i t a t i on  de 
g lycopro t6 ines  u r ina i re s  e t  poss6den t ,  en t r e  au t res ,  les 

Fig. 3. Deux tubes eollecteurs d'un explant r6nal de cobaye main- 
tenu en vie pendant cinq jou~. Coloration selon Mfiller-Mowry, 
aggr. 1650 Iois, filtre rouge. Les mucopolysaeeharides aeides, visibles 
en noir, emplissent l'apex des cellules ~pith61iales et tapis.qent le 
pourtour de la lumibre. Au centre, zone de n6crose, sans r6action 

visible. 

af f in i t6s  t inc to r i a l e s  des m u c o p o l y s a c c h a r i d e s  acides,  
c o n s e r v e n t  ces propr i6 t6s  d a n s  les n @ h r o n s  c e n t r a u x  en  
d6g6n6rescence,  t a n d i s  que  les mu co p o l y s acch a r i d e s  qui  
r e v e r e n t  l ' 6p i th~ l ium e n v i r o n n a n t  ne d o n n e n t  plus  a u c u n e  
r6act ion.  

Quel  es t  leur  rhle ? Des  exp6r iences  ~ pub l i e r  nous  per-  
m e t t e n t  d ' a v a n c e r  q u ' a u  n i v e a u  de la m a c u l a  d e n s a  oh  ils 
a b o n d e n t ,  leur  q u a n t i t 6  p e u t  v a r i e r  se lon  l ' ac t iv i t6  de 
l ' appa re i l  j ux t ag lom6ru l a i r e .  

D ' a u t r e  p a r t ,  ce r t a ines  t e n d a n c e s  phys i co -ch imiques  
r e c o n n u e s  a u x  po lym6res  de lea r  t y p e  sugg6ren t  que ,  darts  
l ' ensemble ,  ils p o u r r a i e n t  j oue r  le r6te de  t r a n s p o r t e u r s  ou 
de m e m b r a n e s  6changeuses  d ' ions ,  les c o m p l e x a n t  e t  l eur  
f a i s a n t  f r a n c h i r  l '6pi th61ium. GINETZlNSNI s, conf i rm6 p a r  
DICKERS e t  EGGLETON 9, p a r M t  avo i r  mo n t r6 ,  en corr6-  
la t ion ,  q u ' u n e  a c t i v a t i o n  t u b u l a i r e  d ' h y a l u r o n i d a s e  es t  en 
r a p p o r t  d i r ec t  avec  l ' an t id iu r~se  localis6e a u x  s e g m e n t s  
coUecteurs  e t  d i s t a u x  l°. C o n s 6 q u e m m e n t ,  on  p o u r r a i t  
a t t r i b u e r  A l ' a f f in i t6  et  A la d isponib i l i t~  de va lences  n o n  
sa tu r6es  ou de r a d i c a u x  p h y s i q u e m e n t  av ides  a p p a r t e n a n t  
a u x  mu co p o l y s acch a r i d e s  acides d6crits ,  e n t r e  au t res ,  les 
r~abso rp t ions  h y d r o m i n 6 r a l e s  qu i  r e l~ven t  j u s t e m e n t  de 
leur  t o p o g r a p h i c  10 e t  que  s t i m u l e r a i n e n t  donc,  p a r  l ib6ra-  
t i o n  de nouve l les  fonct ions ,  scission de  cha ines  e t  per-  
m~ab i l i s a t ion  de la surface  eellulaire,  une  h y d r o l y s e  et  
une  d6po lym6r i sa t i on  t r a d u i t e s  p a r  l '61abora t ion  adap tSe  
d ' h y a l u r o n i d a s e  endor~na le  ~,9. 

Summary. T h e  t i ssue  cu l tu re  of r ena l  e x p l a n t s  p roves  
t h a t  t h e  acid mucopo lysaccha r ides ,  p rev ious ly  desc r ibed  
in  t h e  d i s ta l  c o n v o l u t i o n  a n d  t h e  col lec t ing  tubu le ,  do n o t  
r e su l t  f r om u r i n a r y  colloid p rec ip i t a t i on ,  b u t  f rom local 
ep i the l i a l  secre t ion.  T h e i r  phys io logica l  s igni f icance  is 
discussed.  
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T h e  E f f e c t  o f  P r o f l a v i n e  o n  the Infect ion  o f  

P h a s e o l u s  v u l g a r i s  L .  b y  T o b a c c o  N e c r o s i s  V i r u s  

I t  is well  k n o w n  t h a t  p ro f t av ine  a n d  o t h e r  p h o t o -  
d y n a m i c a l l y  ac t ive  dyes  such  as  acr id ine  o range  a n d  
n e u t r a l  red,  h a v e  a n  i n h i b i t o r y  ef fec t  on  bac t e r i a l  I a n d  
a n i m a l  ~ vi ruses .  The  ac t ion  of p ro f l av ine  h a s  been  con-  
s idered to  be  due  to  i t s  pos i t i ve ly  cha rged  molecule  com-  
b in ing  w i t h  t he  nucle ic  acid a n d  i n h i b i t i n g  t h e  p r o p e r  
aggrega t ion  of t he  nucle ic  acid w i t h  i t s  p r o t e i n  coa t  s. 

C o m p a r a t i v e l y  few s tud ies  h a v e  been  m a d e  on  the  effect  
of ac r id ine  dyes  on  p l a n t  v i ruses .  Acr i f l av ine  h a s  no  
m a r k e d  effect  on  t he  mul t ip l i ca t io r t  of t he  r o d - s h a p e d  
tobacco  mosaic  v i rus  (TMV) ~, b u t  CHESSlN 5 r epo r t ed  
t h a t  ac r id ine  o range  causes  loss of a c t i v i t y  of infec t ious  
TMV nucleic  acid, The  fol lowing is a n  a c c o u n t  of s tud ies  
on  t he  ac t ion  of p ro f l av ine  on  t h e  p o l y h e d r a l  t obacco  
necrosis  v i rus  (TNV). 

Results. "~Vhen so lu t ions  of p ro f l av ine  h e m i s u l p h a t e  
were  r u b b e d  w i t h  a c a m e l - h a i r  b r u s h  on  t h e  u p p e r  surface  
of t h e  p r i m a r y  leaves  of F r e n c h  b e a n  seedl ings  (Phaseolus 
vulgaris L. 'P r ince ' )  a t  c o n c e n t r a t i o n s  g r e a t e r  t h a n  0.6 g/1 
d is t i l led  w a t e r  t h e y  were  usua l ly  p h y t o t o x i c .  However ,  a t  
c o n c e n t r a t i o n s  of  0.5 g or  0.2 g/l  p r o f l a v i n e  h a d  no  dele te-  
r ious  effects  o n  t h e  leaves  a n d  r ed u ced  t h e  i n f e c t i v i t y  of 
T N V  (Table  I). P r o f l a v i n e  h a d  no  a p p a r e n t  effect  o n  v i rus  
in fec t ion  w h e n  d i l u t e d  to  a s t r e n g t h  of 0.02 g/1. T h e  dye  
was i n h i b i t o r y  to  v i rus  in fec t ion  w h e n  r u b b e d  on  t h e  
p r i m a r y  leaves  u p  to  24 h before  or  a f t e r  inocu la t ion .  I n  
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all ins tances ,  excess prof!avine and  inocu lum were washed 
off t he  leaves w i t h  dis t i l led wa te r  w i th in  5 rain of appl ica-  
t ion.  

These  resul ts  could m e a n  t h a t  prof lavine  e i ther  ac ts  
d i r ec t ly  on the  v i rus  or t h a t  i t  a l ters  t he  me tabo l i sm of 
t he  h o s t  cells in such a way  t h a t  t h e y  do no t  suppo r t  vi rus  
repl ica t ion.  In  th is  respect ,  the  fac t  t h a t  appl ica t ions  de- 
layed unt i l  24 h a f te r  inocula t ion  reduced  the  n u m b e r  of 
lesions sugges ts  t h a t  prof lavine  can effect  the  mul t ip ly ing  
s tage,  as well as the  ini t ial  s tage,  of infection.  

Prof lav ine  was  added  to  buf fe r  solut ions a t  p H  5, 7 and  
9 to a s t r e n g t h  of  0.3 g/1 and  rubbed  wi th  a par t i a l ly  pur i -  
f ied p r e p a r a t i o n  ot  T N V  on an  equal  n u m b e r  of r igh t  and  
l e f t -hand  ha lves  of t he  p r i m a r y  leaves of F r e n c h  bean  
seedlings.  As a control ,  t he  o the r  ha l f  of each  leaf was  
r u b b e d  w i t h  buffer  so lu t ion  and  a comparab l e  q u a n t i t y  
of inoculum.  The n u m b e r  of lesions for t he  prof lav ine  
t r e a t m e n t s ,  expressed  as a pe rcen tage  of the  app rop r i a t e  
controls ,  was  25, 66 and  15% for p H  5, 7 and  9 respec-  
t ively.  I t  seems possible t h a t  more  molecules  of t he  dye  
are a t t a c h e d  to  t he  virus  par t ic le  in an alkaline or an acid 
m e d i u m  t h a n  in a neu t ra l  one. 

W h e n  1 ml  a l iquots  of a 0.1% solut ion of par t i a l ly  
pur i f ied  TNV were  a d d e d  to  3 ml  a l iquots  of 4 g, 1 g, 
0.5 g and  0.1 g/1 solut ions  of prof lav ine  and  dia lysed in 
ce l lophane  sacs aga ins t  dis t i l led w a t e r  for 24 h a t  5°C, 
all t h e  excess  p rof lav ine  was  r emoved .  An app rop r i a t e  
cont ro l  w i t h  w a t e r  ins t ead  of p rof lav ine  was  se t  up a n d  

Table I. The effect of proflavine on the infectivity of TNV on the 
primary leaves of French bean seedlings 

the  res idual  solut ions in t he  sacs e i ther  undi lu ted ,  or on 
t h e  add i t i on  of 9 ml  dist i l led w a t e r  for each  ml  of m i x t u r e  
all p roduced  fewer n u mb e r s  of local lesions c o mp a r e d  to  
t he  control ,  w h e n  r u b b e d  on  the  half  leaves of F r e n c h  
b e a n  seedlings (Table II) .  

The  degree  of inhib i t ion  of virus ac t iv i ty  was s imilar  
w h e t h e r  the  original  concen t r a t i on  of prof lavine  was 0.5 
or 4 g/1; and  none of the  solut ions was p h y t o t o x i c  a l though  
undia lysed  solu t ions  of pro l lav ine  a t  concen t ra t ions  of 1 
or 4 g/1 normal ly  are. These resul ts  sugges t  t h a t  only  a 
ce r ta in  q u a n t i t y  of prof lavine  can become a t t a c h e d  to the  
pro te in  coa t  of t he  T N V  part icle.  The dye  m a y  no t  des t roy  
the  par t ic le  b u t  mere ly  r ende r  it non- infec t ious  due to  the  
fo rma t ion  of a complex  wi th  the  pro te in  coat .  Ne i the r  
prolonged dialysis,  nor  a n y  o t h e r  phys ica l  o r  chemical  
t r e a t m e n t  was effect ive  in sepa ra t ing  the  prof lav ine  
f rom the  virus  which suggests  t h a t  th is  a t t a c h m e n t  is 
irreversible.  

W h e n  an infect ious nucleic acid solut ion of T N V  was 
prepared ,  using the  m e t h o d  of SCIiLEGEL 6, and  mixed  
wi th  a solut ion of prof lavine  (at a concen t ra t ion  of 0.3 g/l) 
it  was  found to  p roduce  compara t i ve ly  fewer lesions t h a n  
a comparab le  mix tu re  of in t ac t  vi rus  and prof lavine  
(Table I I I ) .  

The  evidence  f rom our  expe r imen t s ,  to  da te ,  ind ica tes  
t h a t  prof lav ine  m a y  act  in a n u m b e r  of ways  to  inh ib i t  
T N V  infect ion.  Whi le  i t  seems t h a t  it m a y  ac t  on v i rus  
nucleic acid, i t  appea r s  (unlike wi th  pol iovirus  7) t h a t  i t  
can  a t t a c h  to  ma t u r e  T N V  part icles ,  and it is possible 
t h a t  the  a t t a c h m e n t  m a y  render  these  par t ic les  non-  
infect ious.  However ,  the  poss ibi l i ty  c a n n o t  be e l imina ted  
t h a t  the  inh ib i to ry  effect  of prof lavine  is indirect ,  due to  
its ac t ion  on hos t  cell metabo l i sm.  

Concen- Time of application of proflavine 
tration of 
proflavine 24 h before 0 h 1 h after 3 h after 24 h after 
(g]l) inocu- inocu- inocu- inocu- 

lation tation latiou lation 

Table 1Ii, The effect of proflavine on the infectivity of TNV and 
TNV nucleic acid on the primary leaves of French bean seedlings 

Incmulum Experiment 1 Experiment 2 

1.0 - phytotoxic 4 
0.5 14 12 - 
0.2 16 ~ 15 - 29 30 
0.1 22 26 24 33 39 
0.05 59 53 . . . .  
0.01 - 72 42 42 
0 (water) 44 70 46 40 58 

Each figure = mean no. of lesions per half leaf (12 half leaves per 
treatment). 

TNV 55.5 • 60.0 
TNV + proflavine 26.0 21.3 
TNV nucleic acid 42.7 45.4 
TNV nucleic acid 6.8 8.1 
+ proflavine 

& 

Each figure = mean no. of lesions per half leaf (t0 half leaves per 
treatment). 

Table II. The effect of dialysis on a mixture of proflavine and TNV 
prior to inoculation on the primary leaves of French bean ~edlings 

Original No. of lesions No. of lesions 
concentration from dialysed from dialysed 
of proflavine mixture mixture 
{g/l) (dil. 1/10) 

0.1 40.6 • 22.5 
0.5 21,1 6.7 
1.0 19.3 3.6 
4.0 20.5 3.8 
0 {water) 82.9 49.0 

Zusammen/assung. Prof lav in  h e m m t  die In fek t ion  yon  
Phaseolus vulgaris L. du rch  Tabaknekrosev i rus ,  w e n n  es 
vor  oder  nach  dem Virus  auf  die B1/~tter aufgepinse l t  wird.  
Die Versuche  lassen ve rmu ten ,  dass  Prof lav in  sowohl  mi t  
dem i n t a k t e n  Virus  als auch  mi t  der  infekt i6sen Nukle in-  
s/iure eine V e r b i n d u n g  e ingeht .  
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treatment). ~ F. L. SGHAFFER, Fed. Proc. 19, 405 (1960). 


