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I t  is possible t h a t  the  'cross-br idges '  of the  paracrys ta l s  
are no t  t rue  links a t  all. The paracrys ta l s  m a y  be formed in 
re laxing m e d i u m  th rough  weak e lec t ros ta t ic  in te rac t ion  of 
t he  f i laments .  In  th is  s i tua t ion  the  t h in  f i laments  would 
be held away  f rom the  th ick  f i laments  by  a d is tance  
equal  to  t he  d i ame te r  of the  globules ( ~ 7  nm) 13 t h a t  
make  up the  myos in  heads.  These would  appear  as 'cross- 
br idges ' ,  and  t ak ing  15 n m  as the  d i ame te r  of the  th ick  
f i lament ,  would  es tabl ish  a m i n i m u m  dis tance  be tween  
th ick  f i laments  cent res  of ~ 30 rim. 

Zusammen/assung .  Beschre ibung  der  In -v i t ro -B i ldung  
grosset ,  parakr i s ta l l iner  Aggregate  des H e n n e n - A k t o -  
myosins .  Dicke und  di inne F i l amen te  der  Aggregate  

zeigen parable  Anordnung ,  die fiir querges t re i f te  Muskeln 
typ i sch  ist. Ebenfa l l s  t r e t en  Querb/ inder  zwischen dicken 
und  di innen F i l amen ten  des e n t s p a n n t e n  Muskels auf, 
und  das ak t iv  e n t s p a n n t e  P f o t e i n s y s t e m  des gereinigten 
Ak tomyos ins  ble ibt  ro l l  funkt ionel l .  
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N - L i n e s  and M - B a n d s  in Cardiac  Musc l e  

During  our s tudies  on the  effects  of hypox ia  on the  
m o n k e y  hear t ,  a p r o m i n e n t  N-l ine and an M-band  
composed  of 5 separa te  lines were observed (Figure). 

According to  our b ib l iographic  search,  b o t h  the  N-line 
and  5-lined M-band  have  been  inves t iga ted  only in 
skeletal  muscle  1, 2, and  the  l a t t e r  i l lus t ra ted  and  men-  
t ioned  in t he  normal  papi l la ry  muscle  of the  ca t  a. Addi-  
t ionally,  tile N-line is of ten  poor ly  resolved wi th  rout ine  
e lectron microscopic  p repa ra t ion  procedures ,  which  we 
have  used in the  p resen t  inves t igat ion.  Special t echn iques  
are usual ly needed  to  make  the  N-line visible, and it has  
been  suggested t h a t  th is  line is the  site for the  s torage of 
in t racel lular  calc ium 1. 

The N-line can be seen as a dense s t r i a t ion  wi th in  t he  
I -band  (Figure). I t s  morphologic  charac ter i s t ics  are 
similar  to  those  of the  subs tance  cons t i tu t ing  the  Z-band  
and  the  dense par t ic les  wi th in  mi tochondr ia .  Since the  
N-line becomes  very  p ronounced  a t  t he  same t ime  as t he  
amorphous  in t r ami tochondr i a l  condensa t ions  appear ,  i t  
can  be hypo thes i zed  t h a t  t h e y  m a y  have  a similar  com- 
posit ion.  The in t r ami tochondr i a l  densi t ies  are bel ieved 

to  be calcium p h o s p h a t e  accumulat ions ,  and  appear  
when  muscle  becomes ischemic 4. F r o m  our indi rec t  
inferences,  therefore ,  we suppor t  the  view of YAROM and  
MEIRI 1, who corre la ted  the  N-lines wi th  calcium storage.  

The 5-lined M-band  in t he  middle  of the  H-zone  is made  
up of 'M-mater ia l ' ,  which bridges the  th ick  f i laments~,  5. 
PEPa~ 2 men t ions  tha t ,  in longi tudinal  sect ions t h ro u g h  the  
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Electron micrograph of ischemic 
monkey myocardium. The N-line 
(N), observed within the I-bands 
of many sarcomeres, appears 
prominent as do the intramito- 
ehondrial condensations (arrow). 
The M-band (M) can be seen in 
one sarcomere as having 5 lines. 
The bottom line indicates 0.5 ~xm. 
• 
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myofibri ls ,  the  M-band  is observed to display 5 lines, 
which are pe rpend icu la r  to  the  long axis of the  th ick  
f i laments .  As seen in our sections,  some of the  5 lines va ry  
in dens i ty  or are missing, depend ing  upon the  p lane  of 
sect ion th rough  the  myofibri ls .  PEPE 2 assumes t h a t  the  
M-band mater ia l  composing  these  5 lines is a t t ached  to the  
ta i l - to- ta i l  a b u t m e n t s  of myos in  molecules. I t  has  also 
been d e m o n s t r a t e d  t h a t  the  M-band  mater ia l  is composed  
of 2 po lypep t ide  chains  whose significance is corre la ted  
wi th  changes  in sarcomere  length  ~. I t  appears  in bo th  
normal  8 and hypoxic  m y o c a r d i u m  of mammals .  

Our f indings should no t  be considered unusual  since the  
sliding f i l ament  model  for muscular  con t rac t ion  applies 
to b o t h  cardiac and  skeletal  muscle, and  the  a r r angemen t  
of the  fibrils is cons is ten t  in bo th  cardiac and skeletal  
muscles. 
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This s tudy  was made  on ischemic mo n k ey  m y o c a r d i u m  
4 h af ter  occlusion of the  coronary  vascula ture  of the  
area f rom which  this  spec imen was removed.  The t issue 
was immed ia t e ly  immersed  in cold 3% g lu ta ra ldehyde  
buffered to p H  7.4 and  f ixed for 2 h. The specimens  were 
pos t - f ixed  for 2 h in cold 1% OsO, solut ion buffered to 
p H  7.5 w i th  s-collidine 7, d e h y d r a t e d  in ethanol ,  t hen  
immersed  in p ropy lene  oxide and emb ed d ed  in Araldi te-  
Epon.  The sect ions ob ta ined  wi th  u l t r amic ro tomy  were 
s ta ined  wi th  uranyl  ace ta te  s and lead c i t ra te  9. 

Zusammen/assung. Es gelingt der  e lek t ronenopt i sche  
Nachweis ,  dass auch be im Herzmuske l  des SXugers 
(Affen) die M-Bande  aus 5 d i s t ink ten  Linien b e s t eh t  und  
bei Hypox&mie im Bereich der  I-Linie  eine dunkle  
Zwischenbande  (N-Lime), die auf Ablagerungen yon  Ca- 
Salzen zuri ickzuft ihren ist, ersctleint.  
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The Antibacterial Action and R-Factor-Inhibiting Activity by Chlorpromazine 

In  a previous  paper  we repor ted  t h a t  ch lorpromazine  
(CPZ) a fenot iazine der iva te  a t  1.0 m M  concen t ra t ion  
comple te ly  inh ib i ted  the  g rowth  of B. anthracis s t ra in  
V R  1. Using the  agardiffusion m e t h o d  we have  now 
compared  the  an t ibac te r ia l  effect  of CPZ and  2 re la ted  
compounds ,  l evomepromaz ine  (Tiserein) and p rome thaz ine  
(Pipolphen) p roduced  by  E.Gy.T. ,  Budapes t ,  on a 
n u m b e r  of Gram-pos i t ive  and  Gram-nega t ive  bacter ia .  
CPZ at  a concen t ra t ion  of 12-25 Fg was effective agains t  
Staphylococcus aureus, Diplococcus pneumoniae, Coryne- 
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Bactericidal Effect of Chlorpromazine. 

bacterium Hofmanni, B. anthracis V R  and a t  a concent ra-  
t ion of 100-125 txg on E. coli B., Proteus vulgaris and  
Klebsiella pneumoniae respect ively .  Levomepromaz ine  
was found to be as effect ive as CPZ, whi ls t  p rome thaz ine  
was the  less act ive since its m i n i m u m  inh ib i to ry  concent ra -  
t ion on Gram-pos i t ive  bac te r ia  was as h igh  as 125 txg and  
125-250 [zg on Gram-nega t ive  bacter ia .  I t  is of in te res t  
t h a t  fenot iazine  compounds  t e s t ed  in th is  s t u d y  had  no 
an t ibac te r ia l  effect  on Pseudomonas aeruginosae, even at  a 
concen t ra t ion  of 1250 Fg- 

We  failed to ob ta in  any  CPZ res i s ten t  colonies f rom the  
V R  s t ra in  of B. anthracis. W h e n  CPZ (final concen t ra t ion  
31 ~g/ml) was added  to a n u t r i e n t  b r o t h  cul ture of expo-  
nent ia l ly  growing (0 .30 .D.  a t  620 nm) cells of B. anthracis, 
the  cul ture  par t ia l ly  lysed and  the  ma j o r i t y  of cells 
became Gram-negat ive .  L ev o mep ro maz i n e  and pro-  
me thaz ine  a t  the  same concen t ra t ion  did no t  s ignif icant ly  
influence the  g rowth  ra te  of B. anthracis. 

In  fu r the r  exper iments ,  when  CPZ was added  a t  37 ~ 
to  washed  suspensions  of exponen t i a l  phase  cells in saline 
of E. coli and  Staphylococcus aureus, we observed  a 
bacter ic idal  effect. As shown in the  Figure  the  bacter ic idal  
effect  of CPZ is more  marked  aga ins t  Staphylococcus 
aureus t h a n  E. coll. 

The R-fac tor - inh ib i t ing  ac t iv i ty  of CPZ was  t e s t ed  on 
the  po lyres i s ten t  s t ra in  of E. coli K122. The bacter ia  were 
cu l t iva ted  in the  presence of 50 Fg/ml CPZ for 72 h, t hen  
the  ant ib iot ics  sens i t iv i ty  of the  cells were tes ted .  I t  was  
found  t h a t  81 of the  547 colonies were no t  able to grow at  
37~ for 24 h on the  n u t r i e n t  agar-pla tes  con ta in ing  
50-50 txg/ml s t r ep tomyc in ,  t e t racyc l ine  and chlor- 
amphenico l  and su lphadimidine  400 [zg/ml. The e th id ium-  
bromide  t r ea t ed  cells served as a control .  In  th is  case 25 of 
the  240 colonies p roved  to be sensi t ive to  the  ant ibiot ics .  
On the  basis of these  observat ions ,  we can say  t h a t  a t  a 
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