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frequencies ,  for t he  power  dens i t y  of 10-15 m W / c m  2 h a s  
resu l ted  ill v a r y i n g  degree of t e s t i cu la r  d a m a g e  such  as 
edema,  f ibrosis  a n d  coagu la t ion  necrosis  of semini fe rous  
t ubu l e s  in  h u m a n s  a n d  an imals .  

This  s t u d y  ind ica tes  t h a t  non ion iz ing  r a d i a t i o n  a t  
1.7 GHz,  50 m W / c m  = for 30-40 m i n  exposure  a l t e red  
spermiogenesis ,  however ,  in  d e p t h  s tud ies  should  be  
conduc t ed  us ing  t he  D o m i n a n t  L e t h a l  Test.  A t  3.00 GHz,  
50 m W / c m  = and  20 min  exposure  the  in jur ies  were 
m i n i m a l .  

Zusammen/assung. Nachweis  h i s to log ischer  Vergnde-  
r u n g e n  a m  Hodengewebe  2 M o n a t e  a l t e r  Schweizer  
M~tuse n a c h  Mikrowel l enbes t r ah lung .  Es  e rgab  sich, dass  

eine n ich t ion i s i e rende  I3es t rah lung  bet  1,7 Gt-Iz u n d  e ther  
I n t e n s i t g t  y o n  50 m W / c m  2 w~thrend 30-40 ra in  die 
S a m e n b i l d u n g  ve rgnde r t .  
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Studies on the Phys io logy  of Hyacinth Bulbs VII. Root and Bulblet -Like  Regenerat ions  f rom 
the Ovary Wall of Hyacinthus orientalis L. 

I n  h o r t i c u l t u r a l  prac t ice ,  h y a c i n t h s  are m o s t l y  pro- 
p a g a t e d  b y  ' scooping ' ,  where  t he  basa l  p l a t e  of b u l b  is 
scooped out ,  or b y  ' scor ing '  (cross-cut t ing) ,  where  cuts  
are  m a d e  across t he  base  of bulb ,  each  cu t  be ing  deep 
e n o u g h  to  cross t h e  basa l  p l a t e  a n d  t he  growing  poin t .  
O t h e r  m e t h o d s  of p r o p a g a t i o n  of h y a c i n t h s  are  those  b y  
' scal ing '  a n d  b y  leaf cu t t i ngs  ~. 

R o o t  a n d  bu lb l e t  r egene ra t i on  of f ew-mon th -o ld  
h y a c i n t h  bu lbs  2 a n d  of t he  p e r i a n t h  of f lower b u d s  a was  

found  to be d e p e n d e n t  on  t h e  levels of g r o w t h  subs t ances  
added  to t h e  MURASHIG~ a n d  SKOOG ~ (MS) m e d i u m  u n d e r  
in  v i t ro  condi t ions .  The  bes t  c o m b i n a t i o n  for b u lb l e t  
i n i t i a t i on  was 1 p p m  of e - n a p h t h a l e n e a c e t i c  acid (NAA) 
an d  10 p p m  of b e n z y l a d e n i n e  (BA). F o r  cal lus f o r m a t i o n  
an d  roo t  d i f fe ren t ia t ion ,  N A A  was t h e  on ly  necessa ry  
hormone. 

The aim of present experiments was to study hormonal 
regulation in the regeneration processes of excised ovaries 
of Hyacinthus orientalis L. The excised ovaries of hyacinth, 
cv. Lady Derby, were taken in the spring at %he begin- 
ning of flowering (April 19, 1974), sterilized with 0.2~o 
solution of mercury chloride for 0.5 h, washed several 
t i m e s  w i t h  s ter i l ized water .  T h e y  were p l a n t e d  on  
MIJRASHmE a n d  SKOOG'S m e d i u m  ~ w i t h  1 p p m  con-  
c e n t r a t i o n  of a u x i n  (NAA), 10 p p m  of c y t o k i n i n  (BA) or 
t h e i r  mix tu res .  The  e x p e r i m e n t s  were c o n d u c t e d  in  t he  
d a r k  a t  25 • 2~ a n d  70~o h u m i d i t y .  A m i n i m u m  of 
10 ovar ies  were used for each  t r e a t m e n t  a n d  t h e  exper i -  
m e n t s  were pe r fo rmed  twice. 

The  t y p e  of o rgan  r eg en e ra t i o n  f rom t h e  o v a r y  wal l  of 
t h e  h y a c i n t h  d e p e n d e d  on  t h e  level  of g r o w t h  subs t ances  
in the  med i u m.  I n  t h e  MS m e d i u m  c o n t a i n i n g  1 p p m  of 
NAA, t h e  ovar ies  c o n t i n u e d  the i r  g r o w t h  a n d  deve loped  
in to  no rma l - look ing  capsules,  a n d  t h e  callus t i ssue  was 
found  to  deve lop  f rom t h e  wal l  a t  base  of ovaries .  I n  
tu rn ,  t h e  cal lus  d i f f e r en t i a t ed  in to  roo ts  (Figure  1). I n  
t h e  MS m e d i u m  s u p p l e m e n t e d  w i t h  1 p p m  of N A A  and  
10 p p m  of BA, t h e  ovar ies  c o n t i n u e d  t h e i r  g rowth ,  and,  
f rom t h e  o v a r y  wall, t h e  d i f f e r en t i a t i on  of smal l  bu lb l e t -  
l ike f o r m a t i o n s  t ook  place (Figure  2). 

I t  was  found  earl ier  b y  ~V~AJUMDAR 5 t h a t  excised 
ovar ies  of Haworthia lurgida var .  pallidi~olia (Litiaceae), 
g rown in  v i t ro  on  W h i t e ' s  m e d i u m  c o n t a i n i n g  1 p p m  of 
indole-3-acet ic  acid (IAA), 0.5 p p m  of k i n e t i n  an d  20~o 
of co co n u t  water ,  p roduced  y o u n g  p l a n t s  a n d  cal lus 
t i ssue  f rom t h e  o v a r y  wal l .  The  cal lus was  capab le  of 
u n l i m i t e d  g r o w t h  a n d  also p roduced  p l a n t t e t s  w i t h  leaves  
a n d  roots.  

Fig. 1. A 65-(A) and 78-(B)-day-old, in vitro grown ovary of hyacinth 
on the MS medium containing 1 ppm of NAA: callus and roots 
formation from the ovary wall can be observed. 

1 A. R. REES, The Growth o/ Bulbs (Academic Press, London and 
New York 1972). 
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Organ  r e g e n e r a t i o n  of Alstroemeria was a t t e m p t e d  in 
va r ious  f loral  p a r t s  t h r o u g h  t i ssue  cu l tu re  b y  ZIv  et  al. 6. 
Callus or roo t  r egene ra t i on  was o b t a i n e d  f rom ovar ies  
la rger  t h a n  5 m m  in d i a m e t e r  a n d  b r a n c h e d  sect ions  of 
f lower pedicels,  b u t  no  b u d  d i f f e r en t i a t i on  occurred.  All  
o the r  p a r t s  of t h e  inf lorescence fai led to d i f fe ren t ia te .  
Bes t  cal lus d e v e l o p m e n t  was o b t a i n e d  on  t h e  cu t  surface  
of t h e  o v a r y  p l a n t e d  u p r i g h t  on  W h i t e  m e d i u m  con- 
t a i n i n g  2.0 p p m  k i n e t i n  a n d  NAA. 

Our  s t u d y  has  d e m o n s t r a t e d  t h e  poss ib i l i ty  of d i f feren-  
t i a t i o n  of bu lb le t - l ike  f o r m a t i o n s  a n d  roots  f rom t h e  o v a r y  
wal l  of Hyacinthus orientalis L., a n d  de ta i led  s tud ies  of 
t h e  r e g e n e r a t i o n  processes  of th i s  species are in  progress.  

Fig. 2. A 51-day-old, in. vitro grown ovary of hyacinth on the MS 
medium supplemented with 1 ppm of NAA and 10 ppm of BA: the 
formation of small bulblet-like formations from the ovary wall can 
be observed. 

6 M. Ziv, R. KONTEROVITZ and A. H. HALEVY, Scientia horticult. 1, 
271 (1973). 

Zusammen[assung. I so l ie r te  F r u c h t k n o t e n  y o n  Hya- 
cinthus orientalis L. auf  MURASItlGE u n d  SKOOG-MS- 
Nghr lSsung  ku l t iv ie r t ,  zeigen n a c h  Zugabe  y o n  P h y t o -  
h o r m o n e n  Ansg tze  zu Organd i f fe renz ie rungen .  

~V[. SANIEWSKI 
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Inhib i t ion  of G r o w t h  and R e s p i r a t i o n  of Yeas t  (Saccharomyces carlsbergensis) by T o b a c c o  
S m o k e  C o n d e n s a t e  and i ts  Frac t ion  

E x t e n s i v e  e x p e r i m e n t a l  work  has  been  c o n d u c t e d  in 
order  to  deve lop  a q u a n t i f i a b l e  b ioas say  for the  e v a l u a t i o n  
of c iga re t t e  smoke  toxic i ty1 ,  =. The  va r ious  b ioas say  
p rocedures  t h a t  are be ing  used a t  p r e sen t  invo lve  l abor ious  
and  expens ive  m e t h o d s  w h i c h  a t  t i m e s  need to be  car r ied  
ou t  for a cons iderab le  t i m e  per iod  in order  to  o b t a i n  a n y  
m e a n i n g f u l  i n f o r m a t i o n  a. Since yeas t  cells are r e l a t ive ly  
easy  to  grow u n d e r  va r ious  condi t ions ,  we h a v e  ut i l ized 
these  cells to  d e t e r m i n e  t he  biological  t o x i c i t y  of t h e  
t obacco  smoke  c o n d e n s a t e  (TSC) a n d  t h e  w a t e r  so luble  
(WS) f r ac t ion  e x t r a c t e d  the re f rom.  This  r e p o r t  descr ibes  
i nves t i ga t i ons  c o n d u c t e d  to  d e t e r m i n e  t he  effect  of 
(TSC) a n d  i ts  (WS) f r ac t ion  on  t he  aerobic  g r o w t h  a n d  
the  r e sp i r a t i on  of i so la ted  yeas t  m i t o c h o n d r i a l  par t ic les .  

Materials and methods. All s tud ies  were car r ied  ou t  w i t h  
t he  yeas t ,  Saceharomyces carlsbergensis, grown ae rob ica l ly  
in a m e d i u m  c o n t a i n i n g  0.2% MgSO4, 7H20,  0 .6% 
(NH4)aPO 4, 0 .5% yeas t  e x t r a c t  a n d  t h e  g r o w t h  s u b s t r a t e  
(2% sod ium l ac t a t e  or 2% glucose), w i t h  t he  f ina l  p H  
a d j u s t e d  to  5.0 with. p h o s p h o r i c  acid.  

The  g r o w t h  s tud ies  were c o n d u c t e d  b y  growing  t h e  
o rgan i sm in 500 ml  t r ip le -baf f led  Bellco E r l e n m e y e r  f lasks 
c o n t a i n i n g  100 m l  of t he  g r o w t h  m e d i u m .  The  TSC or t h e  
W S  f rac t ion  was  i n c o r p o r a t e d  in to  t he  m e d i u m  to o b t a i n  
t he  desi red concen t r a t i on .  Af te r  18 to 24 h of g r o w t h  t h e  
ceils were h a r v e s t e d  b y  cen t r i fuga t ion ,  washed  once 
w i t h  cold dis t i l led  w a t e r  a n d  t he  g r o w t h  was  recorded  as 
d r y  weight .  

M i t o c h o n d r i a l  par t ic les  were p r e p a r e d  f rom yeas t  cells 
g rown in l a c t a t e  m e d i u m  for 18 h w i t h  v igorous  ae ra t ion .  
H a r v e s t e d  cells were washed ,  su spended  in a m e d i u m  
c o n t a i n i n g  0.25 M m a n n i t o l ,  0.02 M Tris HC1 (pH 7.5), 
0.0001 M E D T A ,  0.2% B S A  a n d  b r o k e n  in a Mini  
Colloid Mill (Gifford W o o d  Inc. ,  Hudson .  N.Y.).  Af te r  
r e m o v a l  of u n b r o k e n  ceils a n d  cell debr i s  a t  1 0 0 0 •  
(5 min),  m i t o c h o n d r i a l  par t ic les  were o b t a i n e d  b y  cent r i -  
fuging  t he  s u p e r n a t a n t  a t  20,000 •  (10 min) .  The  pe l le t  
t h u s  o b t a i n e d  was  w a s h e d  once a n d  c o n s t i t u t e d  t he  mi to -  
chondr i a l  p r e p a r a t i o n .  R e s p i r a t i o n  of cells a n d  t h e  mi to -  
condr ia l  pa r t i c les  was  m e a s u r e d  po l a rog raph i ca l l y  w i t h  a 

C la rk - type  oxygen  e lec t rode  an d  a Y S I  oxygen  m o n i t o r  
(Yellow Springs,  Ohio).  T h e  p ro t e ins  were d e t e r m i n e d  b y  
b i u r e t  react ion.  

T h e  TSC a n d  i ts  W S  f rac t ions  were p r e p a r e d  b y  t he  
core services fac i l i ty  of t h e  U n i v e r s i t y  of K e n t u c k y  
Tobacco  a n d  H e a l t h  Resea rch  I n s t i t u t e .  T h e  U.K.  
reference c igaret tes ,  (1R1) were m a i n t a i n e d  a t  60% 
re la t ive  h m n i d i t y  an d  24~ t e m p e r a t u r e .  Af te r  condi-  
t i o n i n g  for 24 h, t h e  c igare t tes  were s m o k e d  a t  a r a t e  of 
35 ml  puff  v o l u m e  for 2 sec/min.  W h o l e  smoke  was con- 
densed  b y  freezing in  glass t r a p s  m a i n t a i n e d  a t  - -60 to  
- -80~  w i t h  d ry  ice ace tone  ba th .  The  c o n d e n s a t e  so 
t r a p p e d  was suspended  in ace tone  b y  sonic v ib ra t ions .  
The  W S  f r ac t ion  was e x t r a c t e d  f rom TSC a f t e r  d r y i n g  in  
a w a t e r  b a t h  a t  35~ u n d e r  25"  Hg  v a c u u m ,  an d  t h e  
r e s u l t a n t  c o n d e n s a t e  was e x t r a c t e d  w i t h  w a t e r  a n d  
f i l tered to r e m o v e  t h e  w a t e r  inso luble  residue.  

Results. Aerobic  g r o w t h  of yeas t  on  l a c t a t e  m e d i u m  was 
i n h i b i t e d  b y  t h e  TSC as well  as t h e  W S  f rac t ions  (Table  I). 

1 E. L. WYNDER and D. HOFFMAN, Progr. exp. Tumor Res. 11, 162 
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2 F. HOMBURG~, J. natn. Cancer Inst. 48, 1833 (1972). 
a/3. L. VAN DUUREN, Cancer Res. 28, 2357 (1968). 

Table I. Effect of tobacco smoke condensate (TSC) and the water 
soluble (WS) fraction extracted therefrom on the aerobic yeast 
growth on lactate 

Concentration 

(mg/ml of medium) 

Inhibition (%) of yeast growth by 

Tobacco smoke condensate WS fraction 

0.75 20.0 43.0 
1.0 31.0 80.0 
2.0 74.2 100.0 


