
444 Specialia EXPERIENTIA 31/4 

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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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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c o n c e n t r a t i o n  of 50 ~xg/ml CPZ e l imina t ed  t he  R- fac to r  
f rom 15% of t he  cells of a po ly re s i s t en t  s t r a i n  of E. coli, 
whi l s t  100 ~g e t h i d i u m - b r o m i d e ,  u n d e r  t he  same  exper i -  
m e n t a l  condi t ions ,  e l i m i n a t e d  t he  p l a s m i d  f rom 10.5% 
of t he  cells. The  a u x o t r o p h i c  p rope r t i e s  of t he  R -  cells 
were t he  same  as t he  R+ ceils. 

I t  is possible  t h a t  CPZ has  a mul t i foca l  ac t ion  on  
bac ter ia ,  s ince i t  i nh ib i t s  d i f fe rent  enzym es  in m a m m a l i a n  
t i ssues  e.g. g l u t a m a t e  d e h y d r o g e n a s e  3, succ inoxydase ,  
succ inodehydrogenaseL  a l te rs  t he  p e r m e a b i l i t y  of bio-  
m e m b r a n e s  a n d  inh ib i t s  o x y d a t i v e - p h o s p h o r y l a t i o n  5 a n d  
phagocy tos i s  of h u m a n  leucocytes  in  v i t ro" .  

Zusammen/assung. Nachweis  der  an t i m i k r ob i e l l en  Wir-  
k u n g  de r  b e k a n n t e n  N eu r o l ep t i ka  Chlorpromazin ,  Levo-  
m e p r o m a z i n  u n d  P r o m e t h a z i n ,  wobei  Ch lo rp romaz in  die 
bes te  bak t e r i z ide  W i r k u n g  ha t t e .  Die g r a m p o s i t i v e n  

B a k t e r i e n s t ~ m m e  w a r e n  empf ind l i che r  gegen Chlor-  
p r o m a z i n  als die g r a m n e g a t i v e n ,  w ~ h r e n d  Ch lo rp romaz in  
keiner le i  YVirkung auf  die V e r m e h r u n g  y o n  Pseudomonas 
aeruginosa h a t t e .  
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Simultaneous  Recording of Heat and Fluorescence Fol lowing Contraction of Isolated 
Cardiac Muscle 

I t  has  been  e s t ab l i shed  t h a t  w h e n  ca rd iac  muscle  is 
i r r ad i a t ed  w i t h  UV- l igh t  t he  i n t e n s i t y  of f luorescen t  
emiss ion  is l inear ly  r e l a t ed  to  t he  a m o u n t  of r educed  
n i c o t i n a m i d e  aden i ne  d inuc leo t ide  (NADH)  p re sen t  1. 
I n  f luorescence s tud ies  on  a m p h i b i a n  ske le ta l  musc le  
JOBSlS and  DUFFIELD 2 h a v e  sugges ted  t h a t  t h e  a rea  
enclosed b y  a f luorescence t r a n s i e n t  w a v e f o r m  fAFl.dt ,  
should  be  l inear ly  p r o p o r t i o n a l  to  t he  f lux  of adenos ine  
d i p h o s p h a t e  (ADP)  t h r o u g h  t he  r e s p i r a t o r y  cha in  d u r i n g  
m i t o c h o n d r i a l  ox ida t ive  phos pho r y l a t i on .  Th i s  m e a n s  
t h a t  t he  t i m e  in teg ra l  of a f luorescence change  fol lowing 
a muscle  c o n t r a c t i o n  should  be  p r o p o r t i o n a l  to  t he  t o t a l  
ene rgy  cost  of t h e  con t r ac t i on .  I n  order  to  t e s t  t h i s  
pos tu l a t e  we h a v e  m a d e  s i m u l t aneous  record ings  of h e a t  
p r o d u c t i o n  a n d  f luorescence changes  in i so la ted  card iac  
muscle  p e r f o r m i n g  i sometr ic  and  isotonic  con t rac t ions .  

TO TRANSDUCER 

710,, Hg ARC 

~ .  366nm BEAN SPLITTER 

I >39Ohm 

THERHOPILE 
,TO FEEDBACK 

FLUORESCENCE 

,REFLECTANCE 

P a p i l l a r y  muscles  f rom the  r i gh t  ven t r ic les  of s t u n n e d  
r a b b i t s  were i so la ted  a f t e r  pe r fus ing  t he  co rona ry  
c i rcu la t ion  w i t h  20 to  30 ml  of phys io logica l  so lu t ion  
c o n t a i n i n g  (raM) NaC1, 118.0; KC1, 4.75; MgSO4.7H20 ,  
1.18; KH2PO4, 1.18; CaCI~.2H20 , 2.54; NaI tCOa,  24.8 
a n d  ae ra t ed  w i t h  95% 0 2 - 5% CO v This  so lu t ion  was 
also used for b a t h i n g  t he  i so la ted  muscle  w i t h  the  add i t i on  
of 10 m M  sod ium p y r u v a t e  (pH 7.4). 

The  m y o t h e r m i c  a p p a r a t u s  has  been  descr ibed  previ -  
ous ly  3. I t  consis ts  of a t h e r m o p i l e  m a d e  up  of over  100 
ac t ive  s i l v e r - c o n s t a n t a n  junc t ions .  These  j u n c t i o n s  are 
con tou red  in to  a groove in wh ich  t he  pap i l l a ry  muscle  sits. 
Cer ta in  modi f i ca t ions  were m a d e  to t he  t h e r m o p i l e  to  
fac i l i t a te  f luorescence m e a s u r e m e n t s  : in order  to  min imize  
b a c k g r o u n d  f luorescence t he  t h e r m o p i l e  a n d  f r ame  were 
coa ted  w i t h  b l ack  non-ref lec t ive ,  non- f luorescen t  p a i n t  
eve rywhere  excep t  for a s t r ip  a b o u t  0.5 m m  wide e x t e n d i n g  
down  the  midd le  of t he  groove occupied b y  the  pap i l l a ry  
muscle.  Th i s  groove  also housed  a f l a t t e n e d  piece of 
p l a t i n u m  a b o u t  4 m m  in l e n g t h  w h i c h  was used as a 
s t i m u l a t i n g  e lect rode a t  t h e  t e n d i n o u s  end  of t he  muscle .  
The  o the r  s t i m u l a t i n g  e lect rode was m o u n t e d  on a screw 
wh ich  could be  r o t a t e d  so as to  pos i t ion  t h e  t i p  of t he  
e lect rode aga ins t  t he  v e n t r i c u l a r  end  of t he  muscle  as i t  
l ay  in t he  groove of t he  the rmopi l e .  This  a r r a n g e m e n t  was  
used in order  to  min imize  op t ica l  a r t i f ac t s  d u r i n g  fluoro- 
me t r i c  record ing  b u t  i t  also a l lowed lower s t imu lus  
s t r e n g t h s  to  be used t h a n  w i t h  t h e  p rev ious  m e t h o d s  
where  b o t h  e lectrodes  were can t i l eve red  f rom above  a. 
H e a t  loss f rom the  musc l e - t he rmop i l e  s y s t e m  was prac-  
t i ca l ly  e x p o n e n t i a l  so t h a t  h e a t  records  could be  electri-  
ca l ly  cor rec ted  w i t h  v e r y  l i t t le  error,  b u t  to  ensure  
accu racy  t he  unco r r ec t ed  h e a t  records  were c o m p a r e d  
g r av ime t r i c a l l y  w i t h  a reference  s t a n d a r d  o b t a i n e d  b y  
l i be ra t ing  a k n o w n  a m o u n t  of ene rgy  in to  t he  muscle-  
t h e r m o p i l e  sys tem.  

Fig. 1. Schematic diagram of apparatus for simultaneous recording 
of heat and fluorescence. Filters are labelled according to the wa- 
velengths transmitted. The physiological solution was drained from 
the muscle-thermophile chamber for myothermic and optical record- 
ing. 
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