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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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solved by  using a 95% glycerol  solution to provide  and 
regulate  a low humid i ty  wi th in  the  exposure box. Abou t  
200 ml  of the  solut ion is placed in a conta iner  filled wi th  
cot ton.  The  conta iner  is then  placed in the  exposure box. 
Unde r  these condi t ions  the  h u m i d i t y  drops f rom abou t  
80% to 30% in a day  and is held cons tant  a t  30%. Pre-  
drying and excessive handl ing  is e l iminated.  

Fol lowing exposure  the  rad ioautographs  were deve-  
loped by  the  me thod  of I~OPRIWA and LEBLOND 2. The  
slides were usual ly  s tained wi th  hema toxy l in  2 or  a 
sa tura ted  solut ion of indio-carmine.  When  mi to t ic  cells 
were to be observed,  the  rad ioautographic  slides were 
s tained wi th  a basic fuchsin and picro-indigo carmine 
staining procedure~. 

These radioautographic  modif icat ions using Peel-A- 
W a y  slide holders, large exposure box and the  glycerol- 
water  solution provide  a more convenient  and repro- 
duciable technique  t h a n  those described previously.  

Zusammen/assung. Es wird eine einfache Methode fiir 
die Vorbere i tung  u n d  Bel ich tung yon Objek t t r~gern  zur 
Autorad iographie  beschrieben.  E ine  individuel le  Behand-  
lung der Objekttr~Lger sowie deren Ver t rocknung  vor  der  
Be l ich tung  wird ve rmieden  und die Feucht igke i t skon-  
trolle der Emuls ion  ist  gesichert.  
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A Method for the Determinat ion  of T h r o m b o c y t e  

Various methods  have  been developed to s tudy  the  
t h rombocy te  aggregat ion bo th  in v ivo  and in vi t ro.  How- 
ever, so far, i t  has not  been possible to measure  the  degree 
of aggregat ion in circulat ing blood. Using a microfil ter ,  
in t roduced by SWANK et al. ~ for in v i t ro  exper iments ,  we 
developed a me thod  to measure  the  t h r o m b o c y t e  aggre- 
gat ion and des-aggregat ion in c i rcula t ing blood con- 
t inuously  and dur ing a prolonged period, wi thou t  any  loss 
of blood. The exper imenta l  set-up is shown schemat ica l ly  
in Figure  1. 

Via a po ly thene  aorta-prosthesis ,  inserted be tween  the  
spermatic-  and i l io lumbar  arteries, the  fi l ter (F) (nickel, 
pore size 20 Fm, ex Veeco, Eerbeek,  The Netherlands)  is 
connected to the  blood circulat ion of rats. Before and 
behind this fi l ter the  blood pressure is measured.  Solu- 
t ions can be infused before the filter. F i l te r  and connect ing 
tubes are siliconized and kept  at  37.5~ The blood 
s t ream can be led v ia  a by-pass or th rough the  fi l ter by  
means of 3 clamps. Aggregat ion which occurs in the  blood 
s t ream m a y  ob tu ra te  the  filter, as a result  of which the  
pressure behind the  fi l ter (the exper imenta l  pressure, EP) 
drops and the  pressure before the  fil ter (the reference 
pressure, RP) increases (see Figure  2). The  degree of 
aggregation,  designated by the  aggregat ion- index A, is 

Aggrega t ion  in Circulat ing Rat Blood 

obta ined  by  expressing the  min imal  ra t io  of the  experi-  
menta l  and reference pressure af ter  A D P  admin i s t r a t ion  
(EP2:RP2) as a percentage  of the  rat io be tween  experi-  
menta l  and reference pressure a t  the  beginning of the  
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Fig. 2. Recording of an aggregati(m-measurement. (a) Experimental 
pressure; (b) reference pressure. 
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Fig. 1. Scheme of set-up for measuring thrombocyte aggregation. 
a.p., Aorta-prosthesis (cut through); s.a., spermatie artery; i.l.a., 
iliolumbar artery; R, recording of reference pressure; E, recording of 
experimental pressure; F, filter; a.t., administration of test solutions; 
1, 2 and 3, clamps. 
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Fig. 3. Relation between ADP-dose and aggregation index at the 
first (full line) and second (dashed line) measurenlent {mean of 10 
experiments per dose). 

1 R. L. SWANK, J. G. ROTH and J. JANSEN, J. appl. Physiol. i9, 340 
(1964). 


