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Fetnstruktur von Pilzzellen. II. Endogene 
Konldtenbtldung bei Penic i l l ium cyc lop ium 

Die Konidien werden bei den meisten Penicillien exogen 
durch Bildung yon Querw~nden an der Spitze der Phiali- 
den abgegliedert. Es sind aber einige wenige F~lle be- 

LAngsschnitt dutch eine 
Phialide yon Penicillium 
cyclopium Starnm 114 mit  
• Prokonidie*) im Innern. 
x I0000. 

schrieben (RAPER und THOM1), die zeigen, dass die Vor- 
bildung der Konidien auch im Innern der Phialide erfolgen 
kann; so z.B. bei Penicillium digilaeum und einem Stamm 
yon P. tardum ( N R R L  1129). 

Im Rahmen von elektronenmikroskopischen Struktur- 
untersuchungen an Konidien und am Konidien-bildenden 
Apparat  yon Penicillien konnte wiederholt festgestellt 
werden, dass bei P. cyclopium Stamm 114, der von ge- 
r~uchertem Speck isoliert wurde, in den Phialiden ,Pro-  
konidiem) in verschiedenen Entwicklungsstadien vor- 
kamen. Die Pr~parationstechnik ist in Mitteilung 1 
(FRA~K~) beschrieben. Die Figur zeigt einen typischen 
Fali  dieser Art. Lichtmikrokopisch gelang es nicht, den 
Vorgang zu verfolgen, Es war auch nicht m6glich, die 
bei RAPER und THOM 1 gezeigte trichterf6rmige Phialiden- 
mtindung wie bei P. tardum zu sehen. Die Phialiden 
waren, der Diagnose entsprechend, tlaschenf6rmig mit  
einem scharf.abgesetzten Ende. 

Summary. On investigation by electron microscope of 
the phialides of a strain of Penicillium cyclopium endo- 
genous layed proconidia could often be observed. 
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Influence of Heavy Water (DsO) on the 
Multiplication of Adeno and Mengo Virus 

We have reported 1,2 tha t  the growth of poliomyelitis 
virus (a small RNA virus) is enhanced when this virus is 
permitted to mult iply in tissue culture cells maintained 
in 20-50% DsO. This effect has been confirmed in another 
laboratory s. On the other hand, the growth of a DNA 
virus, SV~0, was found to be inhibited in DsO 4. In addi- 
t ion the effect of DsO on the growth of 3 other RNA 
viruses was studied. The growth of western equine 
encephalitis was significantly inhibited in D20 ~, whereas 
rubella and rabies viruses were unaffected ~. 

This communication concerns our experiments with 
Mengo virus (a small RNA-containing virus) and adeno- 
virus-7 which is a DNA virus. 

The Grider strain of adenovirus-7 (obtained from Dr. 
A. J. GIRARDI Of this institute) was grown in human 
embryo kidney (HEK) cells and the pool of virus used 
had a t i ter  of 2 x l0  T plaque-forming units (PFU)/ml. 
The Mengo virus pool (37 AL-3) was obtained from Dr. 
B. BROWNSTEIN of this insti tute and, after 3 passages in 
L cells, had a t i ter  of 2.5 x l0 s PFU/ml .  

Both H E K  and L cells were grown in Eagle 's  medium 
in Earle 's balanced salt solution (BSS) containing 10% 

calf serum. The medium used for cell maintenance was 
identical except tha t  it contained 2% calf serum. The 
medium used for the growth and maintenance of cells con- 
tained the following antibiotics: streptomycin, 100/~g/ml; 
penicillin, 100 U/ml;  mycostatin, 200 U/ml;  and kano- 
mycin 166/~g/ml. 

H E K  and L cells were used throughout  the study. One 
million H E K  cells were planted in 60 mm plastic Petr i  
dishes and were maintained at 37 °C in an atmosphere of 
4% CO 2 in air. Confluent monolayers formed after 1 
week. 

L cell cultures were maintained in one liter bottles and 
subcultured in 60 mm plastic Petri  dishes seeded with 
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Time Adenovirus-7 Mengo 
(h) 

No. of DzO H~O No. of D~O 
experiments experiments 

H~O 

1 - - - 4 4.6 :J: 0.65 a 4.4 :j: 0.62 
2 4 4 . 3  :~:  0.17 4.2 -4- 0.01 - - - 

8 3 4.0 :[: 0.14 4.0 :~: 0.15 5 6.4 + 0.20 7.5 :~: 0.22 b 
12 - - - 1 9 . 0  8 . 8  

18 2 4.9 =I= 0.15 6.0 :t: 0.25 - - - 
24 5 5.3 + 0.32 6.5 + 0.30 c 4 8.6 :k 0.25 8.7 + 0.29 
48 6 6,0 :t: 0.34 7.0 -4- 0.27 e 1 8.2 8,3 

a Virus titers in Logto units q- the standard error, b 0.001 <: p < 0.01. c 0.01 < p <7 0.05. 

2 X 10 e cel ls /dish.  C o n f l u e n t  m o n o l a y e r s  fo rmed  a f t e r  2 
days  a t  37 *C. 

H E K  cells m a i n t a i n e d  in p las t i c  P e t r i  d ishes  were  used  
for  t h e  p l a q u e  a s say  of adenov i rus .  G r o w t h  m e d i u m  was  
r e m o v e d  f rom c o n f l u e n t  m o n o l a y e r s  a n d  v i rus  (0.2 
m l / m o n o l a y e r )  d i l u t e d  in  H a n k s '  B S S  was  a l lowed to  
a d s o r b  for  2 h a t  37 °C. T h e  o v e r l a y  m e d i u m  cons i s t ed  
of l~/o Nob le ' s  a g a r  a n d  E a g l e ' s  m e d i u m  in  E a r l e ' s  B S S  
s u p p l e m e n t e d  w i t h  1 0 ~  cal f  s e r u m  a n d  0.11~/o b o v i n e  
a l b u m i n .  F ive  m l  of th i s  o v e r l a y  were  a d d e d  ini t ia l ly ,  
fol lowed b y  3 ml  on  d a y  5 a n d  3 m l  o n ' d a y  9. T he  f ina l  
ove r l ay  c o n t a i n e d  n e u t r a l  r ed  a t  a c o n c e n t r a t i o n  of 
1 :10,000.  P l a q u e s  were  c o u n t e d  f rom d a y  10 to  d a y  15. 

F o r  t h e  p l a q u e  a s say  of Mengo v i rus ,  c o n f l u e n t  L cell  
m o n o l a y e r s  were  used.  V i rus  w as  a l lowed to  a d s o r b  for  1 
h a t  37 °C. T h e  o v e r l a y  m e d i u m  for  L cells was  t h e  s a m e  
as  t h a t  used  for  H E K  cells, b u t  t h e  r e g i m e n  inc luded  o n l y  
2 over lays ,  t h e  in i t i a l  ove r l ay  of 5 m l  fol lowed on  d a y  4 
b y  a n  a d d i t i o n a l  ove r l ay  of 3 m l  c o n t a i n i n g  n e u t r a l  red. 
P l a q u e s  were  c o u n t e d  f rom d a y  5 to  d a y  8. 

One - s t ep  v i rus  g r o w t h  e x p e r i m e n t s  were  p e r f o r m e d  as 
fol lows:  g r o w t h  m e d i u m  was  r e m o v e d  f rom c o n f l u e n t  
cu l tu re s  of  H E K  or  L cells, w h i c h  were  t h e n  in fec ted  
w i t h  e i t h e r  v i ru s  a t  a v i rus - to -ce l l  r a t i o  of b e t w e e n  3 
a n d  10 t o  1. A f t e r  1 (Mengo) or  2 (adenovi rus)  h a t  37 °C, 
w i t h  occas ional  a g i t a t i o n  of t h e  i n fec t ed  cu l tu res ,  t h e  
m o n o l a y e r s  were  w a s h e d  3 t i m e s  w i t h  3.6 ml  of H a n k s '  
B S S ;  a n  o v e r l a y  of 4 ml  of m a i n t e n a n c e  m e d i u m  (pro- 
t o n a t e d  or  c o n t a i n i n g  50% D 2 0  ) was  t h e n  added .  A t  t h e  
t i m e s  specified,  t h e  cells were  s c raped  i n to  t h e  o v e r l a y  
m e d i u m .  A l iquo t s  were  f rozen a n d  t h a w e d  3 t i m e s  p r io r  
t o  t i t r a t i o n  o n  p r i m m y  H E K  cells, u s ing  t h e  p l a q u e  
t echn ique .  

T h e  re su l t s  o b t a i n e d  w i t h  t h e  2 v i ruses  a re  s u m m a r i z e d  
in t h e  Table .  T h e  r ep l i ca t i on  of adenov i r u s - 7  in  H E K  
cells was  lower  in  m e d i u m  c o n t a i n i n g  D 20  t h a n  in t h a t  
c o n t a i n i n g  H20 ,  as s h o w n  b y  t h e  y ie lds  of v i ru s  in  t h e  2 
m e d i a  a t  18, 24 a n d  48 h pos t in fec t ion .  T he  t i t e r s  l i s ted  
a t  t h e  ear l ie r  t i m e s  (2 a n d  8 h) r e p r e s e n t  echpsed  vi rus ,  
p r io r  to  mu l t i p l i ca t i on .  T h e  r a t e  of m u l t i p l i c a t i o n  of  
Mengo  v i rus  was  in i t i a l ly  s lower  in  d e u t e r a t e d  m e d i u m ,  

b u t  a t  24 a n d  48 h t h e r e  was  no  d i f fe rence  b e t w e e n  t he  
t i t e r  of v i rus  g r o w n  in  e i t he r  HzO or  D~O. Thus ,  a l t h o u g h  
v i rus  r ep l i ca t i on  was  s lowed in D~O, t h e  f ina l  y ie lds  of 
Mengo v i rus  pe r  in fec ted  cell were  t h e  s a m e  in  b o t h  media .  

F r o m  t h e  s tud ies  r e p o r t e d  he re  a n d  f rom our  ear l ie r  
w o r k  i t  c an  b e  seen  t h a t  t h e  g r o w t h  of t h e  2 D N A -  
c o n t a i n i n g  v i ruses  t e s t e d  was  de f in i t e ly  i n h i b i t e d  b y  D~O. 
T h e  ef fec t  of D~O o n  R N A - c o n t a i n i n g  v i ruses  var ied ,  
d e p e n d i n g  o n  t h e  v i rus .  W e s t e r n  e q u i n e  encepha l i t i s  
v i rus  was  i n h i b i t e d  b y  DsO, whereas  t h e  g r o w t h  of pol io-  
mye l i t i s  v i rus  was  e n h a n c e d .  T h e r e  was no  ef fec t  of D20  
o n  t h e  g r o w t h  of Mengo,  r ab ies  or rube l l a  v i ruses .  F u r t h e r  
s tud ies  m u s t  b e m a d e  to  d e t e r m i n e  w h e t h e r  t h e  v a r i a t i o n  
in t h e  effects  of D20  is m e d i a t e d  b y  cel lu lar  fac to rs  s u c h  
as  d i f ferences  in  p e r m e a b i l i t y ,  access  to  cel lular  n u t r i e n t s ,  
in f luence  o n  nuc le ic  ac id  m e t a b o l i s m  or  a n  ef fec t  on  
specif ic  e n z y m e s L  

Zusammen[assung. Der  Einf luss  y o n  D e u t e r i u m o x y d  
(50%) auf  die V e r m e h r u n g  y o n  Mengo-Vi rus  (kle iner  
R N S - V i r u s )  u n d  Adeno-7 -Vi rus  (ein D N S - V i r u s )  in  L-  
Zel len  w u r d e  u n t e r s u c h t .  N a c h  8 h i m  H~O-Med ium is t  de r  
T i t e r  v o m  Mengo-Vi rus  s ign i f l kan t  e rh6h t .  24 h n a c h  In -  
f ek t i on  s ind  die  T i t e r  y o n  Mengo-Vi rus  in  H~O u n d  DzO 
e n t h a l t e n d e n  M e d i e n  iden t i sch .  De r  A d e n o v i r u s t i t e r  in  
H 2 0  e n t h M t e n d e m  M e d i u m  is t  24 u n d  48 h n a c h  I n f e k -  
t i on  s ign i f i kan t  h 6 h e r  als im M e d i u m  m i t  DaO. 
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