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spr ich t  dem von  HUXLEY beschr iebenen  Bild v o m  Ver- 
schwinden  der  Pr im~rf i l amente  infolge der  E x t r a k t i o n  
des Myosins 4. Die Mehrzahl  der  Myofibri l len zeigt jedoch 
eine dunkle  Querlinie genau im Zen t rum der  Sarcomere.  
E lek t ronenmikroskop i sch  l~sst sich d a n n  die Ausbi ldung 
yon  K o n t r a k t i o n s b a n d e n  erkennen,  die durch  das  In-  
e inandergre i fen  der  b e n a c h b a r t e n  Siitze von dt innen Fila- 
m e n t e n  zus tande  kommen.  Dicke F i l amen te  sind dagegen 
in ke inem Falle w a h r n e h m b a r .  Solche ex t rah ie r te  Myo- 
t ibri l len neigen dazu, berei ts  bei  ger ingster  mechanischer  
Beansp ruchung  (z.B. durch  Pl i impern)  in einzelne Z- 
Scheiben mi t  a n h a f t e n d e n  d/ innen F i l amen ten  zu zer- 
fallen. Sic en tha l t en  auch nur  noch e twa 15% des Pro te ins  
der  unex t r ah i e r t en  Myofibril len. 

Nach  der I n k u b a t i o n  zum ATPase-Nachweis  zeigen die 
ex t rah ie r t en  Myofibri t len eine ~ihnliche AnhS.ufung von 
t31eiphosphatkristal l i ten auI der  Z-Scheibe,  wie sie fiir 
unex t rah ie r t e  charak te r i s t i sch  ist  2. Die iibrigen Ab- 
schn i t t e  der  Sarcomere  s ind dagegen p rak t i sch  frei yon 
Niederschlag.  D e m n a c h  geschieht  die A T P - S p a l t u n g  
durch  ex t rah ie r t e  Myofibri l len ausschliesslich ill der  Z- 
Scheibe. Die quan t i t a t i ve  B e s t i m m u n g  des un te r  diesen 
Bedingungen  Ire igesetz ten Phospha t s  l ieferte Wer te ,  die 

1,5 bis 5,0% des Umsa tzes  unex t r ah i e r t e r  Kon t ro l l en  
ausmachen .  Die Akt iv i t~ t  der  Z-Sche iben-ATPase  di i rf te  
d an ach  auf  P ro te in  bezogen in der  gleichen GrOssenord- 
nung  liegen wie die der  Myosin-ATPase ,  (da in den  ex t ra -  
h ie r ten  Myofibri l len ja noch  das Act in  en tha l t en  ist,) 
vorausgese tz t  allerdings, dass  durch  die E x t r a k t i o n  n ich t  
auch  enzymat i sch  akt ives  Material  der  Z-Scheibe ent-  
fern t  wurde  ~. 

Summc~ry. A T P  spl i t t ing  is d e m o n s t r a t e d  to occur in t he  
Z discs of isolated fl ight muscle myofibr i ls  of Phormia 
regina af ter  the  quan t i t a t i ve  ex t rac t ion  of myosin.  

E. ZEI~E 

Physiologischer Lehrstuhl, Zoologisches Imti tut  der 
Universitdt Heidelberg (Deutschland), 27. August 1905. 

5 D. OIr.~ouR und P. M. ROBINSON, J. Cell Biol. 21, 385 (1964). 
6 Die Untersuchungen wurden mit Untersttitzung dutch die Deut- 

sche Forschungsgemeinschaft durchgeftihrt. 

S o m e  Evidence for Pancreat ic -Adrenal  Inter-  
action Fo l lowing  Lethal Doses  of 1 - A m i n o c y c l o -  

pentanecarboxyl ic  Acid ~ 

Previous  exper imen t s  have  indic~ted the  presence of 
adrenal  hype r - ac t i v i t y  following admin i s t r a t ion  of le thal  
doses of 1-aminocyelopentane-carboxyl ic  acid (NSC-1026) 
to ra t s  2. F u r t h e r  s tudies  were u n d e r t a k e n  to de te rmine  
the  effects of NSC-1026 on blood glucose levels and  liver 
glycogen levels. 

Material and methods. Blood glucose levels. 32 male  
Wis ta r  rats  (175 225 g) were bled for initial  blood glucose 
levels (0.5 ml of blood t aken  by  hea r t  punc tu re  under  l ight 
e the r  anesthesia) .  3-4 h following the  init ial  bleeding, four 
groups were in jec ted  in t raper i tonea l iy  w i th  one of the  
four t e s t  solut ions:  1500 mg/kg  NSC-1026, 1500 mg/kg  

L-leucine, 1500 mg/kg  L-valine, or 1500 mg/kg  ~-amino-  
i sobutyr ic  acid (AIB). One group was kep t  as control .  All 
animals  were bled (0.5 ml of blood t aken  as s t a t ed  above) 
every  24 h for four days  following the  initial  bleeding,  and  
all were given food and wa te r  ad l ibi tum. 

29 ra ts  were bi la tera l ly  adrena lec tomized  at  least  four  
days  prior  to initiaI bleedings.  All ra ts  were ma in t a ined  
on daily subcu taneous  inject ions of desoxycor t icos te rone  
(400 /~g/100 g bocly weight)  and cortisol (100 ~g/100 g 
b o d y  weight)  and given 1% NaC1 as dr inking water .  Three  
groups of ra ts  received an in t raper i tonea l  inject ion of 
e i ther  1500 mg/kg  NSC-1026, 1500 mg/kg L-leucine, or 
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Table I. Blood glucose levels of intact and adrenalectomized rats 

Treatment No. of Blood sugar (mg/100 ml blood) ~ 
rats Control Day 1 Day 2 Day 3 Day 4 b 

Intact rats 
Control 8 121 4- 1.7 115 i 2.2 111 4- 2.8 115 -~ 1.9 121 4- 2.8 (8) 

1500 mg/kg L-leucine 5 114 • 4.2 113 4- 2.6 134 4- 2.8 122 _i 2.8 120 n u 4.1 (5) 
1500 mg/kg L-valine 6 112 =E 2.2 110 4- 3.1 135 el- 3.1 118 4- 3.5 118 4- 4.2 (6) 
1500 mg/kg AIB 5 117 • 2.0 124 • 2.6 119 4- 2.2 119 4- 4.5 119 • 2.6 (5) 
1500 mg/kg NSC-1026 8 108 4- 2.9 118 • 2.9 141 4- 3.4 147 4- 6.0 132 4- 9.4 (8) 

Adrenalectomized rats 

Control 6 114 i 2.0 113 -L 1.0 114 4- 4.8 114 4- 2.1 119 4- 3.7 (6) 

1500 mg/kg L-leucine 5 117 -L i.8 127 4- 2.9 122 4- 1.5 120 4- 2.9 119 ~ 0.8 (5) 
1500 mg/kg L-valine 5 112 4- 1.9 118 4- 3.8 118 4- 2.5 124 4- 3.0 124 -L 3.6 (5) 
1500 mg]kg NSC-1026 13 121 4- 1.7 105 i 2.3 102 4- 3.7 90 4- 5.4 87 ~ 7.6(11) 

Mean ~ standard error, b Number in parenthesis indicates surviving rats. 



98 Specialia EXPERIENTIA XXII/2 

1500 mg/kg  L-valine. One group remained  as control .  All 
ra t s  were bled daily.  Food and  saline solut ion were given 
ad l ibi tum.  

Blood sugar  de te rmina t ions  were pe r fo rmed  according 
to  t he  Nelson-Somogyi  m e t h o d  s. 

Liver  glycogen de te rmina t ions .  Glycogen con ten t s  of 
l ivers f rom control  ra t s  (fasted and non-fas ted)  and  ra ts  
sacrificed one, two, three,  and  four days  af ter  a 1500 
mg/kg  NSC-1026 in jec t ion  were pe r fo rmed  according to  
SEIFTER et  al. 4. All samples  were  done  in t r ip l ica te  and  
the  averages  ca lcula ted  as mg of glycogen per  g of liver. 

Results. Blood glucose levels. A t r ans i to ry  rise in blood 
glucose levels occurred in ra t s  in jec ted  wi th  leucine and  
val ine (Table I). AIB,  a non-metabo l i zed  amino  acid, did 
no t  s ignif icant ly  affect  the  blood sugar  level; however ,  
r a t s  t r e a t ed  wi th  NSC-1026 exhib i ted  a cons is ten t  rise in 
blood sugar.  

In  adrena lec tomized  ra ts  a s l ight  hyperg lycemic  re- 
sponse to  valine and  leucine was not iced.  NSC-1026 pro-  
duced  a s t eady  fall in glucose levels wi th  all ra t s  dead  
af ter  five days.  No dea ths  were recorded wi th  controls ,  
leucine- or va l ine - t rea ted  rats.  

Liver  glycogen de te rmina t ions .  A progressive decrease 
in the  glycogen con ten t  of t he  liver occurred over  the  

Table II. Liver glycogen determinations of normal and NSC-1026 
treated rats 

Treatment Days No. of Liver 
after rats glycogen 
treat- (mg/g 
ment liver) a 

Non-fasted normal 4 34.8 :~ 5.4 
Fasted normal 4 5.0 -t  1.8 
NSC-1026 1 4 17.3 :t= 2.4 
NSC-1026 2 4 17.2 -4- 2.6 
NSC-1026 3 5 12.0 ~ 1.8 
NSC-1026 4 8 9.3 • 1.5 

a Mean i standard error. 

per iod of NSC-1026 t r e a t m e n t  (Table II) .  However ,  
glycogen stores of ra t s  in jec ted  wi th  NSC-1026 four days  
pr ior  to tes ts  were no t  dep le ted  as much  as were those  of 
normal  ra ts  fas ted  overnight .  

Discussion. Of the  amino acids t es ted  only  NSC-1026 
elicited a s t e ad y  rise in b lood glucose in in tac t  rats .  
Adrena lec tomized  ra ts  showed some hyperg lycemia  a f te r  
leucine and  valine. NSC-1026, however ,  caused a pro-  
nounced  fall ill the  blood sugar  level, poss ib ly  ind ica t ing  
an increase in insulin product ion .  Therefore,  the  hyper -  
g lycemia  in in tac t  ra t s  migh t  be a t t r i b u t e d  to compensa-  
to ry  adrena l  act ivi ty .  

Glycogen loss f rom livers of NSC-1026 t r ea ted  ra ts  was 
no t  near ly  as grea t  as would be expec ted  f rom the  fact  
t h a t  these  ra ts  consume ve ry  li t t le,  if any,  food af ter  t he  
th i rd  day.  The loss does no t  approach  t h a t  of normal  ra t s  
fas ted  overnight .  This  evidence and  the  personal  observa-  
t ions  of dras t ic  loss of b o d y  pro te in  and fa t  deposi ts  give 
added  s t r en g t h  to  the  poss ibi l i ty  of excessive secret ion of 
adrena l  cortical  ho rmones  and  s t imula t ion  of gluconeo- 
genesis and  l iver glycogen s torage following le thal  doses 
of NSC-1026. 

Zusammen/assung.  Nach  Verabre ichung  von  NSC-1026 
(1-Amino-cyclopentan-carboxylsAure)  erfolgt  in normalen  
u n b e h a n d e l t e n  R a t t e n  kont inu ie r l icher  Blu tzuckeran-  
stieg, wXhrend in ad rena lek tomie r t en  Tieren das Abs inken  
deut l ich  ist. I m  Leberg lycogen tes t  werden  wAhrend der  
Behand lungsze i t  negat ive  YVerte gefunden.  
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D e r  N a c h w e i s  d e s  B a r b i t u r a t e f f e k t e s  a n  d e r  
i s o l i e r t e n  W a r m b l i i t e r n e t z h a u t  

Die Vergr6sserung von  a- und  b-Welle  des Elek t ro-  
r e t i n o g r a m m s  (ERG) nach  In jek t ion  yon  B a r b i t u r a t e n  1 
wird als A r g u m e n t  ftir die funkt ionel le  Bedeu tung  ef- 
f e ren te r  Opt icusfasern  angesehen,  da JACOBSON und  
GESTRING ~ diesen Ef fek t  nach  D u r c h t r e n n u n g  des N. 
opt icus  n ich t  mehr  nachweisen  konnten .  In  den Ver- 
suchen  andere r  Au to ren  1,~ blieb hingegen die Ba rb i tu ra t -  
wi rkung auf  das E R G  aller un t e r such t en  Warmbl i i t e r  
nach  diesem Eingrif f  erhal ten.  Es  wurde  daher  in der  vor-  
l iegenden Arbei t  festgestel l t ,  ob der  Ba rb i tu ra t e f f ek t  
auch an der  isolierten u m s t r 6 m t e n  K a n i n c h e n n e t z h a u t  
auf t r i t t .  I n  ghnl ichen Versuchen  mi t  der  le ichter  tiber- 
lebend zu h a l t e n d e n  F r o s c h n e t z h a u t  k o n n t e n  lang- 
dauernde  E inwi rkungen  dieser  Subs tanzen  gepri if t  wer-  
den 4. 

10 K a n i n c h e n  (Ure thannarkose ,  2 g/kg) wurden  die 
Bulbi nach  mindes tens  1 h D u n k e l a d a p t a t i o n  enukleiert .  
Das un te r such te  Material  umfass te  insgesamt  23 Netz-  
hauts t i icke,  wobei  wahlweise das  G e s a m t - E R G  oder  die 
nega t ive  E R G - K o m p o n e n t e  P I I I  un t e r such t  werden  
konll te  5. Die Regis t r ie rung erfolgte mi t  Gle ichspannungs-  
verst~Lrkung (Vorverst / irker yon  J. F. T6nnies, Fre iburg  
i. Br., K S O  Tekt ron ix  502). 

F igur  l a  zeigt ein durch  a- und  b-Welle charakter is ier-  
tes E R G  der  isolierten K a n i n c h e n n e t z h a u t  bei no rma len  
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