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sions t h a n  t h a t  found in the  bi rd  or fish class. In  fact,  if 
cer ta in  groups  of m a m m a l s  are t r e a t ed  separa te ly ,  a 
d i rect  re la t ionship  be tween  fibre size and b o d y  size is 
seen. JULIAN and  CARDINET u found t h a t  large dogs had  
larger muscle fibres t h a n  small  dogs, and LuFF and 
GOLDSPINK ]~ found a similar  s t i t ua t ion  in mice. 

The resul ts  of th is  inves t iga t ion  also suggest  t h a t  there  
is an inverse re la t ionship  be tween  muscle fibre size and 
l e n g t h : h e i g h t  rat io (l/h). This re la t ionship  becomes  
s ta t i s t ica l ly  s ignif icant  when  log (1/h) is used, suggest ing 
t h a t  the  re la t ionship  is no t  linear. 
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Shows the relationship between mean nmscle fibre diameter (D) and 
(a) Volume of fish (V), (b) length: height ratio (1/h). Both V and 1/h 
axes are written on a log scale. The equations for the plotted lines 
of regression are shown. The nmnbers against each fish eorrespoi~d to 
the fish numbers shown in Table I. 

There  is some evidence ~ t h a t  fas te r  f ish t e n d  to  have  a 
h igher  l e n g t h : h e i g h t  ratio.  I t  would seem, therefore ,  t h a t  
fas ter  fish m a y  have  smaller  fibre d iameters .  In  mammals ,  
GAUTmER and  PADYKULA 4 reasoned t h a t  f ibre size is 
re la ted  to  b o d y  size because body  size is inverse ly  re la ted  
to metabol ic  ac t iv i ty  14. Only if metabol ic  ac t iv i ty  in 
fish is re la ted  to  re la t ive  speed can it be said t h a t  the  
resul ts  p resen ted  here agree wi th  those  found in mammals .  

In  mammal s ,  the  decrease in fibre size w i th  increasing 
metabol ic  ac t iv i ty  is due to  a h igher  p ropor t ion  of red 
muscle fibres, as well as a decrease in size of the  whi te  
muscle  fibres 4. In  the  fish s tudied  here, the  charac te r -  
istic la tera l  line s tr ip of red muscle fibres ~5 appeared  very  
small  or non-ex is ten t ,  and,  in any  case, these  fibres were 
no t  included in the  measurements .  However ,  in some of 
the  ' fas ter '  fish, a 'mosaic '  a r r a n g e m e n t  of small  and 
large fibres was seen in the  bulk of muscle  which  migh t  
cor respond to  the  mosiac a r r a n g e m e n t  of red and whi te  
muscle fibres seen in some fish ~5. A h i s tochemica l  s tudy  
would be required to inves t iga te  th is  idea. 

Taken  as a whole, the  results  pose diff icul t  problems.  
If muscle  fibre size is d i rec t ly  re la ted to  b o d y  size and  
inversely  re la ted to 1/h t hen  th is  suggests  t h a t  smaller  
fish are more  s t ream-l ined  wi th  smaller  muscle fibres. I t  
is possible t h a t  the  re la t ionship  be tween  fibre size and  
1/h is a resul t  of a re la t ionship  in the  fish used here  be- 
tween  b o d y  size and 1/h. A wider  range of te leos ts  should 
be examined,  preferab ly  in which b o d y  size and l/h are 
unrela ted,  in order  to inves t iga te  these  in te r - re la t ionsh ips  
more  fully 16. 

Summary.  In  a survey  of 17 species of teleosts ,  a d i rect  
re la t ionship  was found be tween  the  d iamete r  of muscle  
fibres and e s t ima ted  volume of the  fish. The resul ts  also 
suggested an inverse re la t ionship  be tween  muscle fibre 
d iamete r  and  ' s t reaml inedness '  of the  fish (as measured  by  
length  : he igh t  ratio). 
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I s o l a t i o n  a n d  C u l t u r e  o f  M e s o p h y l l  P r o t o p l a s t s  o f  Hyoscyamus niger L.  v a r .  annuus S i m s  1 

Plan t s  of Hyoscyamus were grown in the  greenhouse  
under  long day  condi t ions  for 1 month .  Dif ferent ia ted  
leaves were cut  off and washed  3 t imes  wi th  t ap  water ,  
and  then  surface steril ized by  t r e a t m e n t  wi th  4% 
NaOCI for 3 min. The hypochlor i t e  was r emoved  by  3 
successive washes  in sterile water .  Af ter  t he  lower epi- 
dermal  layer  had  been s t r ipped  away  wi th  forceps, the  
leaves were t r ea ted  as descr ibed by  MEYER 2, 1 h pre- 
macera t ion  followed by  1,5 h macera t ion .  The pro toplas t s  
were separa ted  f rom u n m a c e r a t e d  mater ia l  by f i l t ra t ion 
t h rough  a plast ic  gauze and t h e n  sed imented  by  centr i fu-  
gat ion at  50 g for 5 min. The sed imen ted  p ro top las t s  were 

washed  3 t imes  wi th  f resh salt  solut ion and  re sed imen ted  
by  centr i fugat ion.  All these  solut ions were ad jus ted  a t  
p H  5.2. 

Abou t  1 ml  of p ro top las t  suspension (Figure 1) was 
mixed  wi th  abou t  10 ml of l iquid nu t r i en t  media  descr ibed 
by  DURAND et a l ) ,  Na2EDTA and  F e S O 4 •  H~O 

l Supported by a grant of the Bnndesministerium ffir Forschung und 
Technologie, Bonn. 
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accord ing  to  MEYER 2. The  c o n c e n t r a t i o n  o f  m a n n i t o l  was  
c h a n g e d  to  0.5 a n d  0.6 M .The p ro top l a s t s  were c u l t i v a t e d  
in d rop le t s  a f t e r  GAMBORG and  Wt~TTER ~, 4 Of t h e m  were 
se t  on  t h e  b o t t o m  of a p las t ic  pe t r i  d ish  (6 cm d iameter ) .  
The  pe t r i  dishes were sealed w i t h  Para f i lm,  k e p t  in  a 
c l ima te  c h a m b e r  a t  25~ and  i l l umina t ed  for 12 h pe r  

d ay  w i t h  600 lux. The  r ider  of p ro t o p l a s t s  was 6.9 X 103 
p ro top la s t s /ml .  

Af te r  4 days  of cu l tu re  a b o u t  50% of p ro top l a s t s  h a d  
burs t .  B e t w e e n  t h e  3rd a n d  t h e  14 th  day,  m a n y  of t h e  
su rv iv ing  p ro t o p l a s t s  were budd ing .  Some of t h e  p ro to -  
p las t s  increased  r e m a r k a b l y  in size an d  showed g r o w t h  

Fig. 1. iVIesophyll protoplasts immediately after isolation. 
Fig. 2. Enlarged protoplast with regenerated cell wall and multiplied cytoplasm. 
Fig, 3. Division growth of an isolated protoplast. 
Fig. 4. Cell cluster derived from an isolated protoplast. 
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of  t h e i r  n u c l e i  a n d  a g r e a t  m u l t i p l i c a t i o n  of  c y t o p l a s m  
( F i g u r e  2). O t h e r s  u n d e r w e n t  s u s t a i n e d  d i v i s i o n s  ( F i g u r e  
3) a n d  g r e w  in to  cell  c l u s t e r s  ( F i g u r e  4) w i t h i n  20 d a y s .  

Summary. M e s o p h y l l  p r o t o p l a s t s  of  Hyoscyamus niger 
v a r .  annuus cou ld  b e  i s o l a t e d  e n z y m a t i c a l l y .  T h e y  s h o w e d  
cell  d i v i s i o n  a n d  d e v e l o p e d  i n t o  cell  c l u s t e r s .  

H .  W .  KOHLENBACH a n d  E .  BOHNKE 

4 o. L.  GAMBORG and L. R. WETTER, Plant Tissue Culture Methods 
(published by the National Research Cotlneil of Canada 1975). 

Fachbereich Biologie-Botanik - -  der Universitdt, 
Siesmayerstrasse 70, D-6000 Frank/urt am Main ] 
(German Federal Republic, BRD),  30 June ]975. 

Einf lus s  v e r s c h i e d e n e r  K o m b i n a t i o n e n  yon  Si lybin ,  S i lyd ian in  und S i lychr i s t in  auf das  
e m b r y o n a l e  W a c h s t u m  von  G a r t e n k r e s s e  (Lepidiura sativum L.) 

Inf luence  of Var ious  C o m b i n a t i o n s  of S i lyb ine ,  S i lyd ian ine  and S i lychr i s t ine  on  the  
E m b r y o n i c  G r o w t h  of Garden  Cress  (Lepidium sativum L.) 

I n  e i n e r  f r i i h e r e n  M i t t e i l u n g ~  i s t  f iber  d e n  E i n f l u s s  v o n  
S i l y m a r i n  a u f  K e i m u n g  u n d  e m b r y o n a l e s  W a c h s t u m  v o n  
G a r t e n k r e s s e  (Lepidium sativum L.) b e r i c h t e t  w o r d e n .  
D a r i n  w u r d e  geze ig t ,  d a s s  d ie  d re i  H a u p t k o m p o n e n t e n  d e s  
n a t i v e n  S i l y m a r i n s  2-4, d ie  P o l y h y d r o x y p h e n y l c h r o m a n o -  
n e  S i l y b i n  (I), S i l y d i a n i n  (II) u n d  S i l y c h r i s t i n  ( I I I ) ,  u n -  
t e r s c h i e d l i c h e  a b e r  s i g n i f i k a n t e  u n d  d o s i s a b h / i n g i g e  W i r  
k u n g e n  a u f  d a s  W u r z e l w a c h s t u m  de r  K r e s s e k e i m l i n g e  

a u s i i b e n ,  a u f  d ie  S a m e n k e i m u n g  a b e r  k e i n e n  / i u s se r l i ch  
e r k e n n b a r e n  E i n f l u s s  ze igen .  

D i e s e n  dre i  V e r b i n d u n g e n  w i r d  a n d e r e r s e i t s  y o n  VOGEL ~ 
e ine  g l e i c h a r t i g e ,  a u f  d ie  L e b e r  g e r i c h t e t e  A k t i v i t i i t  z u g e -  
s c h r i e b e n ;  z w i s c h e n  d e n  h e p a t i s c h e n  W i r k s a m k e i t e n  v o n  
i ,  I i  u n d  I I I  so l l en  k e i n e  q u a l i t a t i v e n  U n t e r s c h i e d e  b e -  
s t e h e n  5. Die  z u l e t z t  g e n a n n t e  a u f  d e n  E r g e b n i s s e n  z a h l -  
lose r  t i e r e x p e r i m e n t e l l e r  U n t e r s u c h u n g e n  b e r u h e n d e  A u s -  
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Fig. 1. Dosis-Wirkung-Kurven und Standardabweichungen von 
Silydianin und von zwei Kombinationen SilydianiH + Silybin im 
Wuehstest  an Kressekeimlingen. 
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Fig. 2. Dosis-Wirkungs-Kurven und Standardabweichungen von 
Silyehristin urid yon drei Kombinationen Silyehristin + Silybin 
im Wuehstest  an Kressekeimlingen. 
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Fig. 3. Dosis-Wirkungs-Kurven und Standardabweichungen yon 
Silydianin und von drei Kombinationen Silydianin + Silyehristin 
im Wuchstest  an Kressekeimlingen. 


