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~inderung der  Ne t to l adung  begle i te ten  Anderung  der  
Moleki i ldimensionen / indern sich wei tere  P a r a m e t e r  wie 
zum Beispiel Viskosit / i t  und opt ische  Drehung.  E in  be- 
kann t e s  Beispiel hierfiir  ist die N-F -Trans fo rma t ion  des 
Albumins% Das Albumin  ist jedoch hins icht l ich  seiner 
S t r n k t u r  noch wesent l ich  s tabi ler  als das  Pr~ialbumin, 
denn  es wird durch  zahlreiche Disu l f idb indungen  stabil i-  
siert,  w/ihrend Pr~ialbumin kein Cyste in  und  somi t  keine 
Schwefelbr i icken enth~tlt. A lbumin  l iefert  nach  unseren 
Befunden  bei der  Kr is ta l l i sa t ion  mi t  A m m o n i u m s u l f a t  
im pH-Bere ich  von  4,6-7,7 i m m e r  die gleiche Kris ta l l -  
form. Schliesslich k6nn te  die Anlagerung  von Ionen  des 
F~illungsmittels eine Rolle spielen. Sic sollte sich be im 
isoelektr ischen P u n k t  (pH 4,71~ weniger  bemerkba r  
machen,  als bei p H - W e r t e n ,  bei  denen  das P ro te in  eine 
betr~tchtliche negat ive  Ladung  aufweis t  (pH 6,5 und 7,4). 
Eine  pH-Abh/ ing igke i t  der  Kr i s ta l l fo rm von Pro te inen  
wurde  schon fri iher von  KING et al. ~4 im Falle der  Ribo-  
nuklease und  von  CzoK und B0CHER 12 bei Enolase  und  
Tr iose -Phospha t - I somerase  beobach te t .  

Die e rha l t enen  Pr / ia lbumin-Kr is ta l le  waren such  nach 
mehrw6ch igem Stehen  s tabi l  und  lager ten  sich n icht  in 
andere  Fo rmen  nm. Sie besassen die fiir Prote inkr is ta l le  
wie zum Beispiel H~imoglobin charak te r i s t i sehe  weiche 
Konsis tenz ,  so dass sic bei mikroskopischer  B e t r a c h t u n g  
schon v o m  DeckglS~schen zerdrf ickt  wurden.  Zum Nach-  
weis ihrer  P r o t e i n n a t u r  wurden  die Kris ta l le  durch  Ab- 
zentr i fugieren yon  der  Mut ter lauge  ge t rennt .  Abguss nnd  
Ri icks tand  wurden  mi t  der B iu re t -Reak t ion  sowie mi t  

tl~lcm 13,2) auf ihren  der E x t i n k t i o n  bei 280 n m  t~10/0 = 
Eiweissgehal t  geprtift .  Bei schnel ler  Kr is ta l l i sa t ion  
(relativ kleine Kristalle)  waren  im al lgemeinen 80-90% 
des P ro te ins  kristall isiert .  Bei l angsamer  Kr is ta l l i sa t ion  
waren  nur  e twa  60-70% des P ro te ins  an der  Kris ta l l i sa-  
t ion beteil igt .  

Summary .  The thy rox ine  b inding  p rea lbumin  was 
crystal l ized by  a m m o n i u m  sulphate ,  sod ium sulphate ,  
magnes ium sulphate ,  sod ium phospha t e  and  po ta s s ium 
phospha te .  The form of the  o r tho rhombic  crys ta ls  was 
d e p e n d e n t  on pH.  
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The Length-Tens ion Diagram of Single Muscle 
Fibres of the Crayfish 

As shown by  RAMSEY and STREET 1 on single twi tch  
fibres of the  frog, the  tens ion developed in a ma in t a ined  
t e t anus  is a m a x i m u m  at  a defini te  l eng th  of tile fibre 
and decreases wi th  s t re tch ing  or shor ten ing  of the  fibre. 
The shape of the  l eng th- tens ion  d iagram is re la ted  very  
closely to the  a m o u n t  of over lap be tween  the  th ick  and 
th in  f i laments  2. 

The length- tens ion  d iagram of isolated muscle fibres of 
the  crayf ish (Figure) differs f rom t h a t  of the  frog muscle 
fibres by  a s teeper  fall in tens ion af ter  s t r e tch ing  the fibre 
beyond  its op t imal  length.  The d iag ram was cons t ruc ted  
f rom the  records of po tas s ium con t rac tu res  evoked by  
sudden  appl ica t ion  of solut ions conta in ing  174 m M  K 
and 7.8 m M  C1. The po tas s ium con t rae tu re  represents  
prac t ica l ly  the  only available way  of ob ta in ing  max imal  
tens ion  in crayf ish muscle fibres in view of the  mult iple  
inne rva t ion  and the  local charac te r  of m e m b r a n e  re- 
sponses as well as of the  accompany ing  cont rac t ions  3. 
Single fibres were dissected f rom the  ex tensor  carpopodi t i  
muscle of the  crayf ish (dstacus/luviatil is) and the  tens ion 
was recorded by  the  RCA 5734 t r ansduce r  4. 

Crayfish muscle fibres develop max ima l  tens ion when  
s t r e t ched  to 1.25 lo, where  10 is def ined as the  length  a t  
which the  fibre is jus t  held t a u t  hor izonta l ly  in van  Har-  
reveld solut ion (5.4 m M  K, 250 m M  C1). At  the  opt imal  
l eng th  the  sarcomere  length  was 10.5 • 0.3 /~ and the  
length  of the  A band  was 3.95 • 0.8 ,u. The sarcomere  
length  was di rec t ly  p ropor t iona l  to the  a m o u n t  of ex ten-  
sion, the  leng th  of the  A band  remain ing  cons tant .  I t  is 

thus  simple to t r ans fo rm the  abscissa in uni ts  of init ial  
length  to the  abscissa in microns  of sarcomere  length.  The 
length  of the  sarcomere  was measured  f rom mic ropho to -  
graphs  made  wi th  the  use of a double-objec t ive  micro- 
scope cons t ruc ted  according to the  principle of LAU 5. 

When  the  fibre was s t re tched  beyond  1.35 10, there  was 
an a lmos t  l inear decrease in tension.  The exp lana t ion  is 
t h a t  the  over lap  be tween  the  th ick  and th in  f i laments  
decreases in th is  range of extension.  If we take  into ac- 
count  the  values  of the  sarcomere  length  as well as the  
length  of the  A band  measured  at  the  op t ima l  l eng th  
(--1.25 lo) , we would expec t  the  tension to fall to zero 
values a t  the  sarcomere  length  10.50 + 3.95 = 14.45 #, 
which cor responds  to the  ex tens ion  of the  fibre to 1.72 l 0. 
At this  l eng th  the  th ick  and th in  f i laments  ough t  to be 
jus t  'ou t  of mesh '  (inset d i ag ram on the  right) .  The fact  
t h a t  f ibres are still  capable  of genera t ing  tens ion at  this  
length  can be expla ined by  assuming t h a t  tens ion  is 
genera ted  in those  pa r t s  of the  fibre close to the  insert ions,  
where f i l aments  still  overlap,  while cent ra l  pa r t s  of the  
fibre are a l ready 'ou t  of mesh '  6. The value of the  residual  
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tens ion  is close to t h a t  found on single tw i t ch  fibres of the  
frog 7 in t e t an i  where the  t endons  were held s imilar ly to  
the  p resen t  case. A be t t e r  f i t  could be expec ted  if the  in- 
f luence of shor ten ing  of the  fibre a t  the  ends  on the  
l eng th- tens ion  d iagram was avoided  s,s. 

A s teeper  fall in tens ion af ter  s t re tch ing  the  fibre be- 
yond  its op t ima l  l eng th  in the  crayf ish  a s compared  wi th  
the  frog can be ascribed to a lower A/I  quo t i en t  in the  
crayf ish  t h a n  in the  frog. The  over lap  be tween  the  th ick  
and  the  th in  f i l aments  is t hen  expec ted  to  cease a t  lower 
re la t ive ex tens ion  of the  fibre in the  crayf ish  t h a n  in the  
frog. 
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The length-tension diagram of 8 isolated muscle fibres of the crayfish 
(Astacus ]luviatilis). Hollow symbols: maximal tension developed 
during a potassium contracture (174 mM K, 7.8 mM C1), which was 
relaxed by reintroducing the crayfish saline (5.4 mM K, 250 mM C1). 
Symbols with crosses refer to fibres relaxed spontaneously. Full 
symbols: the resting tension about 10 min after slowly stretching the 
fibre. Both the active and passive tension are given in relative units 
taking the amplitude of contracture at 1.25 l 0 as 100%. The lines 
through the experimental points were drawn by eye. Upper hori- 
zontal scale: the length of fibres in fractions of the slack length 
(= 1.0). Lower horizontal scale : the sareomere length. The diagrams 
indicate the assumed degree of overlap between the thick and the 

thin filaments. 

As the  sarcomere  leng th  of crayf ish  muscle f ibres is 
five t imes  g rea te r  t h a n  t h a t  of t w i t ch  muscle fibres of the  
frog, one would  expec t  f rom the  sliding t h eo ry  of cont rac-  
t ion  (the o the r  factors  control l ing the  tens ion ~ being 
constant )  a five t imes  h igher  tens ion  in crayfish muscle 
fibres t h a n  in frog muscle fibres. The max ima l  tens ion  a t  
the  op t ima l  l eng th  is, however ,  only  abou t  twice (8.2 
kg /cm -s) as h igh  in t he  crayf ish as in the  frog (about  
4 kg /cm -s) 1,10. The exp lana t ion  follows f rom the  com- 
par i son  of t he  A/I  quo t i en t s  in these  fibres. The A/I  
quo t i en t  in the  crayf ish  (0.38) is hal f  t h a t  found s in the  
frog (0.76). I t  can  t h e n  be assumed t h a t  the  n u m b e r  of 
those  sites per  cm 3 where  the  tens ion is genera ted ,  is in 
crayf ish muscle  fibres also half  t h a t  p resen t  in frog fibres. 
A crayf ish  muscle  fibre should then  exer t  t ens ion  only  
2.5 t imes  g rea te r  t h a n  a frog fibre, which  is in good 
ag reemen t  w i th  the  measured  values  of max ima l  tens ion  
in crayf ish  muscle  fibres. 

Zusammen/assung. An isolierten Muskelfasern von 
Astacus /luviatilis wurde  mi t te l s  K a l i u m k o n t r a k t u r  die 
Spannung-Sarkomer lSmgenre la t ion  un te rsuch t .  Maximale  
F a s e r s p a n n u n g  wird bet  einer Sarkomerl / inge von  10,5 /~ 
entwickel t .  W e r d e n  Fase rn  zu ether  SarkomerlAnge yon  
16,5 # gedehnt ,  so ist die Spannung  n ich t  mehr  mess- 
bar. Diese Sarkomerl / inge ist e twas  gr6sser als diejenige 
(14.45/~), die aus der  LAnge der  dicken F i l amen te  (3.95/~) 
und der  op t ima len  L~Lnge hervorgeht .  
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Occurrence and M o r p h o l o g y  of a Fibrous  Body  
in the Mitochondria  of the S l ime  Mold 

Physarum polycephalum 1 

In  a previous paper  s we have  r epo r t ed  t h a t  the  mi to-  
chondr ia  of the  slime mold,  Physarum polycephalum, when  
incuba ted  wi th  t r i t i a t ed  t h y m i d i n e  (10 #c/ml) incorpora te  
th is  D N A  precursor  to such an e x t e n t  t h a t  an in tens ive  
au torad iographic  p ic ture  can be ob ta ined  by  convent iona l  
procedures .  In  a search for a s t ruc tu ra l  c o m p o n e n t  of the  
mi tochondr i a  t h a t  migh t  be re la ted  to th is  unusual ly  high 
up t ake  of a D N A  precursor ,  we found  t h a t  the  mi to-  
chondr ia  con ta in  a previous ly  u n k n o w n  fibrous body  of 
considerable  size. This  b o d y  was p re sen t  af ter  d i f ferent  
f ixat ions,  e.g. 2% osmic acid in g rowth  med ium s (pH 5), 
1% osmic acid in eollidine buffer  (pH 7.8), and Pa lade ' s  
f ixat ive.  The la t t e r  was employed  in ob ta in ing  the  follow- 
ing e lec t ronmicrographs .  

Surface p lasmodia  were p repa red  f rom microplasmodia  
as descr ibed previous ly  4. Small  exp lan t s  f rom these  
p lasmodia  were fixed for 1 h in g lu ta ra ldehyde  (2%, 
phospha t e  buffer ,  p H  7.4) and  t h e n  placed,  for 2 h, in 
Pa lade ' s  f ixa t ive  (1% osmic acid in veronal  buffer,  p H  
7.4). The pieces were e m b e d d e d  in E p o n  according to  
LUFT 5. Silver sect ions were p repared  wi th  a Por te r -  
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