
15. 1. 1970 Specialia 109 

one of t h e m  showed ident ical  RI  values  in 7 solvents  
when  co -ch roma tog raphed  wi th  myr ice t in  3-glucoside 
isolated f rom tea  (Table I) and, therefore ,  was t e n t a t i v e l y  
ident i f ied as myr ice t in  3-glucoside. The o the r  unident i -  
fied glucoside has Rf  values  h igher  t h a n  monoglucosides  
and  i ts  pos i t ion  in t he  c h r o m a t o g r a m s  suggests  a di- 
glucoside, p robab ly  3-gentiobioside or 3-sophoroside.  
The 2 o the r  glycosides were examined  by  s t a n d a r d  
procedures  and  ident i f ied as myr ice t in  3-arabinoside,  only 
r epor ted  once before 2 in p lants ,  and  the  more  c o m m o n  
myr ice t in  3- rhamnoside  (Table I). The occurrence of 
myr ice t in  3-arabinoside in L.  p u n c t a t a  (Primnlaceae) has  
c h e m o t a x o n o m i c  in te res t  since it was previous ly  re- 
po r t ed  2 in V a c c i n i u m  macrocarpon  (Ericaceae).  Bo th  
families belong to orders  wi th  such fairly close affini t ies 
t h a t  m a n y  au thors  p laced t h e m  in the  series pentacyc l ic  
Gamope ta l ae  3. 

R e s u m e n .  Miricet ina-3-ramn6sido y mir icet ina-3-  ara- 
bin6sido se ident i f icaron  en L.  p u n c t a t a  (Primulacea).  
Otros  dos glic6sidos parecen  ser mir icet ina-3-gluc6sido 
y mir ieet ina-3-sofor6sido o 3-gentiobi6sido. 
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G r i s e o f u l v i n  R e s i s t a n c e  in D e r m a t o p h y t e s  

By in t roduc ing  the  an t i funga l  ant ib io t ic  griseofulvin 
(GF), a decisive change  in the  t h e r a p y  of de rma tomycoses  
was b rough t  about .  However ,  f rom the  h i s to ry  of chemo- 
the rapy ,  it  is known t h a t  the  efficacy of every  ant ib iot ic  
is inh ib i ted  by  the  occurrence of res i s t an t  cu l tures t .  For  
th is  reason,  the  ques t ion  of the  fu r ther  perspec t ive  of 
app ly ing  G F  has been  sys temat ica l ly  s tudied  f rom this  
aspec t  2,a. In  this  br ief  communica t i on  the  knowledge 
concerning the  f requency  and  proper t ies  of GF- res i s t an t  
m u t a n t s  is s u m m e d  up. 

Two compat ib le  monspor ic  s t ra ins  155 and  Z of the  
d e r m a t o p h y t e  M i c r o s p o r u m  g y p s e u m  4 were used in these  
exper iments .  Z is t he  wild t ype  wi th  typ ica l  c innanlon-  
b rown colony, 155 is a spon taneous  m u t a n t  wi th  cream 
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colony (ere). GF-soIut ion  in d i m e t h y l f o r m a m i d e  was 
added  to  Sabouraud  dext rose  agar. The resul t ing  con- 
cen t ra t ion  in o r ien ta t ion  expe r imen t s  a m o u n t e d  to  10- 
30 ~zg GF/ml ,  in q u a n t i t a t i v e  expe r imen t s  to  50 lag GE/ml.  
On this  selective medium,  a spore suspens ion  of a s t a n d a r d  
concen t ra t ion  was p i p e t t ed  and  af ter  cu l t iva t ion  for 7 
days  all colonies grown were isolated.  Af te r  4 t ransfers  on 
med ium w i t h o u t  GF, t he  sens i t iv i ty  of the  colonies to GF  
was eva lua ted  by  the  mycelial  g rowth  t es t  5. Besides these  
spon taneous  mu t an t s ,  o thers  were p repa red  by  means  of 
UV-radia t ion .  The procedure  wi th  UV was descr ibed in a 
previous  co mmu n i ca t i o n  % 

F r o m  the  macroconid ia l  s t ra in  Z, no m u t a n t s  could be 
ob ta ined ;  f rom the  spores of the  microconidia l  s t ra in  155, 
13 spon taneous  and 134 UV- induced  m u t a n t s  were iso- 
lated.  Loci for res is tance  to GF were des igna ted  gr/. The 
f requency of the  m u t a n t s  is shown in t he  Figure.  E a c h  
value represen ts  the  mean  ob ta ined  in a t  least  3 experi-  
ments .  The f r equency  of spon taneous  m u t a n t s  var ied a t  
abou t  1,5•  10 s. By  using UV the  f requency  of the  
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organisms (Academic Press, New York 1957). 
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3 K. LENHART, Mycopath. Mycol. appl. 36, 150 (1968). 
4 N. HEjTMKNKOVKoUI-IROVK and M. HEJTMKNEK, Mycopath. 
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.5 K. LENItART, Mykosen l l ,  195 (1968). 
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Table 1. Results of crossing between several GF-resistant nmtants (ere gr[) and sensitive wild strain Z (cre+ gr] +) 

Mutants in Locus for N i cre+ cre+ cre cre Z ~ for P 
crossing resistance gr] gr] + gr] gr] ~ 1 : 1 : 1 : 1 

VIII/1 grf-1 156 41 33 37 45 2.05 
X/2 gr]-i 146 31 41 35 39 1.7 
X/3 gr[-1 173 48 39 44 42 1.0 
X/5 gr]-i 194 45 52 40 57 3.5 
X/8 grJ-1 240 62 54 69 55 2.4 
IX/1 gr]-i 176 43 38 49 46 1.5 
XI/2 gr[-1 128 34 28 35 31 0.9 
XI/3 gr]-2 154 0 73 81 0 (1 : l) 

(0.42) 

0.50 0.60 
0.60-0.70 
0.80 
0.30-0.40 
0.40 0.50 
0.60-0.70 
0.80-0.90 
0.50 0.60 

Ni, total number of colonies isolated and tested. 
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m u t a n t s  was  increased  a b o u t  10 t imes .  All  m u t a n t s  were 
cha rac t e r i zed  b y  t he  same  res i s t ance  to  G F :  t h e i r  va lues  
E D  50 va r i ed  a b o u t  102 txg G F / m l  (ED 50 of wild  s t r a i n  
155 = 1.4 [xg GF/ml ) .  I n  all m u t a n t s  also t h e  c h a r a c t e r  of 
t h e  colony,  i t s  m ic romorpho logy ,  spore  p roduc t ion ,  
g r o w t h  r a t e s  on  S a b o u r a u d  dex t rose  aga r  a n d  on  m i n i m a l  
m e d i u m  were  eva lua ted .  I n  m o s t  r e s i s t a n t  m u t a n t s  no  
changes  were  found.  35 r e s i s t a n t  m u t a n t s  were  crossed 4 
w i t h  t he  sens i t ive  s t r a i n  w i t h  oppos i te  m a t i n g  type .  I n  
al l  crossings t h e  r a t io  1 :1  for  r e s i s t a n t  a n d  sens i t ive  
r a n d o m  isolates  was  ob t a ined .  I n  each  m u t a n t  t h e  resis- 
t a n c e  to  G F  was a p p a r e n t l y  con t ro l l ed  b y  a s ingle gene. 
I n  our  g roup  of m u t a n t s ,  a t  l eas t  2 d i f fe ren t  loci for  re- 
s i s tance  could be  found  (Table).  Locus  gr[-1 segrega ted  
i n d e p e n d e n t l y  w i t h  a gene cre, locus grl-2 ( m u t a n t  X I / 3  
in t he  Table)  was  m a r k e d l y  l inked  w i t h  th i s  gene. B y  
f u r t h e r  crossings i t  was  p r o v e d  t h a t  t he  r e c o m b i n a n t s  
cre+ gr[-2 occur red  w i t h  a f r equency  of a b o u t  0.8%. 

However ,  b y  b o t h  t h e  loci t h e  same  inc rease  of res i s tance  
was caused.  

T h u s  t h e  genet ic  con t ro l  of r es i s t ance  to  a n t i f u n g a l  d rug  
h a s  been  p r o v e d  in d e r m a t o p h y t e s  for  t h e  f i rs t  t ime.  

Zusammenfassung. Hiiuf igke i t  u n d  E i g e n s c h a f t e n ' d e r  
g r i seo fu lv in res i s t en ten  M u t a n t e n  y o n  2VIicrosporum gyp- 
scum w u r d e n  gepri if t .  2 Loci, d u t c h  welche  die Res i s tenz  
ges teue r t  wird,  w u r d e n  in ve r sch i edenen  Kopp lungs -  
g r u p p e n  iden t i f i z ie r t  u n d  im Vergle ich  m i t  d em Ausgangs-  
s t a m m  die Res i s tenz  bet  a l len M u t a n t e n  h u n d e r t f a c h  
vergr6sser t .  
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P R O  E X P E R I M E N T I S  

Innovations in Processing and Exposure Control 

Most  r a d i o a u t o g r a p h i c  p rocedures  call  for t r an s f e r r i n g  
slides, a f te r  d ipp ing ,  to  a su i t ab l e  d r y i n g  loca t ion  a n d  t h e n  
in to  smal l  sl ide boxes  for exposure  1,~. W h e n  a large 
n u m b e r  of slides are to  be  processed,  these  d a r k r o o m  
manceuve r s  become  b u r d e n s o m e .  

W a t e r  molecules  in  t he  emuls ion  a b s o r b  r a d i o a c t i v e  
pa r t i c les  a n d  increase  t he  exposure  t ime.  Dry - r i t e  or 
a n o t h e r  su i t ab le  d r y i n g  a g e n t  is usua l ly  p laced  in t h e  
slide boxes  to  lower t h e  h u m i d i t y .  Unless  t h e  boxes  are  
a i r - t igh t ,  large  v a r i a t i o n s  in  t h e  h u m i d i t y  occur. M a n y  
t e c h n i q u e s  also call  for  p r e d r y i n g  a t  a b o u t  80% h u m i d i t y  
before  t he  slides are s to red  in t he  slide boxes.  KOPRIWA 
a n d  LEBLOND2 sugges t  t h a t  for  long exposure  t i m e s  one 
shou ld  c h e c k  or change  t he  d r y i n g  a g e n t  a b o u t  once a 
m o n t h .  These  changes  in h u m i d i t y  t h a t  occur  be t w een  
d i f fe ren t  exposure  boxes  lead to v a r i a t i o n s  in t he  degree 
of exposure  of t h e  emuls ions .  

The  i n n o v a t i o n s  descr ibed  here  e l im ina t e  t he  need  for 
i nd iv idua l  m a n i p u l a t i o n  of each  slide and  p rov ide  for 
con t ro l l ed  m o i s t u r e  c o n t e n t  of t he  emul s ion  d u r i n g  ex- 
posure .  

Methods. P a r r a f f i n  is r e m o v e d  f rom t issue  sect ions  w i t h  
xylene.  Sect ions  are h y d r a t e d  t h r o u g h  decreas ing  per-  
cen tages  of a lcohol  a n d  water ,  w a s h e d  in  de ionized  w a t e r  
a n d  dried.  T h e  slides a re  p laced  in  P e e l - A - W a y  slide 
holders  3 a n d  coa ted  w i t h  p h o t o g r a p h i c  emuls ion.  Th i s  is 
done  b y  d ipp ing  t he  slides in to  a Coplin j a r  (wi th  a 
screw-on lid) c o n t a i n i n g  l iquid  K o d a k  t y p e  N T B - 3  
p h o t o g r a p h i c  emuls ion  a t  40 ~ The  emuls ion  is s tored  in 
t h e  Coplin j a r  a n d  h e a t e d  b y  p lac ing  i t  in  t h e  d a r k r o o m  
s ink  filled w i t h  w a t e r  a t  40 ~ The  slides, st i l l  in  t h e  Peel-  
A - W a y  sl ide hoIders,  are  p laced  in a l igh t - t igh t ,  a i r - t i gh t  
box  5 (Figure).  The  b o x  is f i t t ed  w i t h  a shelf  c o n t a i n i n g  
holes in to  wh ich  t he  s l ide-holders  are placed.  Th i s  b o x  is 
t h e n  re f r igera ted  ( abou t  5~ u n t i l  t h e  emuls ion  is 
su i t ab ly  exposed.  

In i t i a l ly  a c o n t a i n e r  of D r y - R i t e  was  p laced  w i t h i n  t h e  
exposure  box  to  r e m o v e  t h e  excess mois ture .  W i t h  a 
large b o x  a n d  a large a m o u n t  of d r y i n g  agent ,  t he  slides 
do n o t  need  to  be  predr ied .  E x t r e m e l y  d r y  a i r  p roduced  
w i t h  D r y - R i t e  caused  t h e  emuls ions  to  c rack  or wr ink le  
w h e n  t he  exposure  t i m e  was long (several  mon ths ) .  Th i s  

in Radioautography 

resu l t s  in  s l igh t  m o v e m e n t s  of t h e  emuls ion  a n d  t h e  ex- 
posed  s i lver  gra ins  m a y  be  d is loca ted  f rom t h e  exac t  s i te  
of r ad i o ac t i v e  i so tope  locat ion.  These  p rob l ems  were 

A Peel-A-Way slide holder containing 5 slides is being placed into a 
light-tight, air-tight box used for exposing radioautographs. 
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