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Th i s  ac t ive  s u b s t a n c e  inf luences  t he  n o r m a l  R H  too b y  
increas ing  i ts  m a g n i t u d e .  F igure  2 shows t h a t  t he  on ly  
ac t ive  sample  of t he  donor  was t a k e n  while  i t s  R H  was 
d i sappear ing ,  i.e. w h e n  t he  s u b s t a n c e  requ i red  for n o r m a l  
R H  was be ing  re leased in  t he  co rona ry  venous  blood.  
Here,  R H  d i sappea red  in  t he  donor  30 see a f te r  s te l le tec-  
t omy .  Samples  I I - V I I ,  t a k e n  before  R H  began  to decline,  
d id  no t  a l t e r  the  n o r m a l  R H  responses  of the  t e s t  dog. 
Sample  V I I I ,  wh ich  was t a k e n  while  R H  was d i sappear -  
ing and  whi le  t he  ac t ive  s u b s t a n c e  was be ing  released,  
increased  t h e  R H  of t he  t e s t  a n i m a l  cons iderably .  On t he  
o the r  h a n d ,  samples  I X  and  X, t a k e n  a f te r  IRH h a d  dis- 
appea red  in t he  donor ,  h a d  aga in  no effect on  the  t e s t  
an ima l ' s  IRH, for the  ac t ive  m a t e r i a l  h a d  been  p rev ious ly  
depleted.  

F igure  3 shows the  typ ica l  ac t ions  of the  RH - i n f l uenc -  
ing ma te r i a l  on  t he  isola ted r a t  hea r t .  Besides  i ts  s t rong  
ac t ion  on  RH,  a n  increase  f rom 37% to 162~ the  ad- 
m i n i s t r a t i o n  of the  ac t ive  s u b s t a n c e  caused  a cons t r i c to r  
effect  too. (Flow dropped  f rom 7.2 m l / m i n  to 3.06 ml /min . )  
Th i s  cons t r i c to r  response  was regula r ly  p r e s en t  in  dog 
h e a r t s  also, a l t h o u g h  to a smal le r  degree (under  10%).  As 
t he  F igure  shows, con t ro l  p l a s m a  induces  c o r o n a r y  con- 
s t r ic t ion  on  t he  isola ted r a t  h e a r t  too;  b u t  i n s t ead  of 
be ing  increased,  R H  d i sappeared  a f t e r  i ts  adm i n i s t r a t i on .  
The  nega t ive  ch rono t rop ic  and  the  pos i t ive  ino t rop ic  ac- 
t i on  seen in th i s  F igure  are cha rac te r i s t i c  for th i s  m a t e r i a l  
on ly  in la rger  doses;  in more  m o d e r a t e  doses no  effect  on 
t he  h e a r t  could  be  observed ,  whereas  the  co rona ry  effects 
were still  v e r y  p ronounced .  

On isola ted r a t  hear t s ,  R H  and  h e a r t  bea t s  are res to red  
a f t e r  D N P  or  CN poisoning  b y  the  subs t ance  descr ibed.  
The  ac t ive  s u b s t a n c e  has  a pos i t ive  ino t rop ic  effect  on  t he  
d i b i n a m i n e - t r e a t e d  S t r a u b ' s  hear t s .  Boi l ing did  no t  a l t e r  
these  effects. Vasopress in ,  angio tens in ,  ATP,  ADP,  IMP,  
adrena l in ,  no rad rena l in ,  m e t a n e p h r i n e ,  b r adyk i n i n ,  sero- 

ton in ,  CaCI v and  MgC12, were found  no t  to  s imula te  the  
cha rac te r i s t i c  ac t ion  of t he  ac t ive  s u b s t a n c e  descr ibed.  
Therefore,  a new name ,  h y p e r e m i n ,  is sugges ted  for th i s  
new vasoac t ive  subs tance .  

Consider ing the  fac t  t h a t  t he  release and  dep le t ion  of 
h y p e r e m i n  does no t  t ake  place i m m e d i a t e l y  a f te r  stel-  
l e tec tomy,  i t  is u n d e r s t a n d a b l e  w h y  some au thors ,  neg-  
lec t ing  these  c i rcumstances ,  were u n a b l e  to  f ind t he  dis- 
a p p e a r a n c e  of R H  a f t e r  s t e l l e t ec tomy  5. On the  o t h e r  
hand ,  the  release of h y p e r e m i n  m a y  be  c o n t i n u o u s  
w i t h o u t  a n y  comple te  dep le t ion  wh ich  can  m a i n t a i n  a 
good s t a t e  of reac t ive  h y p e r e m i a  for a longer  per iod  a f t e r  
s t e l l e t ec tomy  or  C 6 admin i s t r a t i on .  

Zusammen/assung. U n t e r  b e s t i m m t e n  B e d i n g u n g e n  ge- 
lang im K o r o n a r s i n u s b l u t  der  Nachweis  e iner  Subs tanz ,  
welche eine no rma le  r e a k t i v e  H y p e r g m i e  der  K o r o n a r -  
gefgsse ve rgr6sse rn  n n d  eine gewichene r eak t i ve  H y p e r -  
/imie wiederhers te l len  k a n n .  Diese S u b s t a n z  h e b t  D N P -  
u n d  CN-Effek te  auf  u n d  sche in t  m i t  b i sher  b e k a n n t e n  
gefgssak t iven  S u b s t a n z e n  n i c h t  ident i sch .  
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Denervation Atrophy: Enzyme Changes in the 
Control Muscle 

I t  is genera l ly  accep ted  t h a t  ne rves  exe r t  a t r o p h i c  
inf luence upon  t he  muscles  t h a t  t h e y  supply.  T r ans ec t i on  
of the  ne rve  is followed b y  muscle  a t r o p h y  wh ich  differs, 
in  m a n y  respects ,  f rom the  muscle  was t ing  re su l t ing  f rom 
lack of use. M a n y  e x p e r i m e n t a l  s tudies  h a v e  been  con- 
cerned  w i t h  t he  morpholog ica l  and  b iochemica l  changes  
t h a t  t ake  place in the  d e n e r v a t e d  muscle.  I n  these  
studies,  i t  is a c o m m o n  prac t ice  to sever  a nerve ,  in  one 
ex t r emi ty ,  and  to use as con t ro l  the  con t r a l a t e ra l ,  nor-  
ma l ly  i n n e r v a t e d  l imb,  f rom the  same animal .  However ,  
i t  is k n o w n  t h a t  muscles  undergo  h y p e r t r o p h y  a n d  mor -  
phological  changes  in response  to increas ing  work  de- 
m a n d s  1, D e n e r v a t i o n  of one l imb  m u s t  place a g rea te r  
work load on  t he  c o n t r a l a t e r a l  muscles.  Thus,  us ing  these  
muscles  as cont ro l s  m a y  no t  be  en t i r e ly  adequa t e .  Our  
s t u d y  of lac t ic  dehydrogenase  (LDH) in d e n e r v a t e d  a n d  
c o n t r a l a t e r a l  soleus, us ing  i n t a c t  an ima l s  as controls ,  
shows t h a t  changes  in t he  ac t i v i t y  of t h i s  e n z y m e  do 
occur  in  t he  c o n t r a l a t e r a l  muscle.  

The  e n z y m e  L D H  is k n o w n  to exis t  in a t  leas t  two 
pr inc ipa l  forms, each  be ing  a t e t r a m e r i c  molecule  con- 
t a i n ing  four  po lypep t i de  subuni t s .  These  two forms h a v e  

been  found  in d i f fe ren t  p ropo r t i ons  in severa l  t issues.  
T h e y  h a v e  received the  n a m e s  of muscle  (M) and  h e a r t  
(H) LDH2.  In  general ,  M L D H  p r e d o m i n a t e s  in musc les  
w i t h  h i g h  glycolyt ic  a n d  low ox ida t ive  ac t iv i ty ,  whereas  
H L D H  is h igher  in  muscles  w i th  the  oppos i te  me tabo l i c  
p a t t e r n .  W e  chose to s t u d y  these  two forms because  of 
t h e i r  cha rac te r i s t i c  changes  in d e n e r v a t e d  muscle  2. 

The  p re sen t  s t u d y  i n v o l v e d  twelve  a d u l t  wh i t e  ma le  
r abb i t s .  Six of these  u n d e r w e n t  un i l a t e ra l  t r a n s e c t i o n  of 
the  sciatic nerve,  h i g h  in t he  th igh ,  w i t h  r emova l  of one 
piece of t he  ne rve  a b o u t  1 cm long. The  r e m a i n i n g  six 
r a b b i t s  (normal  controls)  u n d e r w e n t  no  surgery.  B o t h  
groups  were s imi lar ly  fed and  housed.  Two m o n t h s  a f t e r  
surgery,  t h e y  were kil led b y  a b low on the  h e a d  fol lowed 
b y  exsangu ina t ion .  I n  t he  o p e r a t e d  group,  the  soleus f rom 
b o t h  legs was r e m o v e d  a n d  d ropped  in  l iquid  n i t rogen .  I n  
t he  con t ro l  group,  t he  soleus f rom one leg was  s imi la r ly  
ob ta ined .  E a c h  spec imen  was homogen ized  in t he  cold, 
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and  i ts  non-col lagen pro te in  con ten t  was de t e rmined  3 
af ter  ex t r ac t ion  wi th  alkaliS. 

Assays for M and  H L D H ,  for each specimen,  were run  
in two reagents  con ta in ing  e i ther  1.0 or 20.0 m M  pyru-  
care .  Bo th  reagents  con ta ined  2.0 m M  reduced  nicot in-  
amide  adenine  dinucleot ide  (NADH) in 0.1 M Tris buffer ,  
p H  7.5. The oxidized dinucleot ide  (NAD+) fo rmed  in the  
reac t ion  was measured  f luorometr ical ly  5. The ac t iv i ty  of 
the  M and t-I L D H  was e s t ima ted  f rom the  rat io be tween  
the  amoun t s  of NAD+ formed in the  low and the  h igh  
p y r u v a t e  conta in ing  reagen t s  2. 

The resul ts  ob ta ined  appear  in the  Table. W h e n  com- 
pared  wi th  t he  cont ra la te ra l  muscle,  the  dene rva t ed  one 
shows a s ignif icant  fall in the  ac t iv i ty  of b o t h  the  H 
(P < 0.01) and  M (P  < 0.05) forms. However ,  w h e n  
compared  wi th  the  normal  controls,  no such fall for the  
M form is seen. In  fact  the  value appears  to be h igher  for 
t he  dene rva t ed  t h a n  for the  control  muscle,  a l though  this  
difference is no t  s ignif icant  a t  the  5% level. On the  o the r  
hand ,  there  is a s ignif icant  increase (P  < 0.01) in the  
M L D H  ac t iv i ty  of the  cont ra la te ra l  muscle,  when  com- 
pared wi th  the  normal  controls .  

F r o m  these  results,  i t  appears  t h a t  r abb i t  soleus H 
L D H  decreases  as a resul t  of denerva t ion ,  whereas  
M L D H  does not .  On the  o ther  hand ,  M L D H  increases 
in the  con t ra la te ra l  muscle,  poss ib ly  due to  increased use 
of the  i n t ac t  ex t remi ty .  A cent ra l ly  med ia t ed  mechanism,  
t h rough  the  t rophic  inf luence of t he  u n i n t e r ru p t ed  nerve,  
canno t  be discarded.  Our f indings  indica te  t he  necess i ty  
of using unope ra t ed  animals  as controls  for dene rva t ion  
studies.  I f  con t ra la te ra l  muscles  f rom the  opera ted  
animals  are used instead,  some of the  changes  de tec ted  
m a y  be falsely a t t r i b u t e d  to  t he  effects of denervat ion% 

Riassunto. Sono s ta te  s tud ia te  le due forme pr incipal i  
(M e H) della de idrogenasa  la t t ica  nel  muscolo soleo della 
g a m b a  en e rv a t a  e di quella del la to opposto,  nel coniglio. 
Animal i  non  opera t i  servirono come controlli .  La fo rma  
H, che p redomina  nel soleo normale ,  spe r iment6  una  
notevole  d iminuzione  dopo enervazione.  La  forma M non  
sper iment6  modif icazione nel soleo enervato ,  ma  aumen t6  
in quello del  lato opposto.  
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H and M forms of LDH in soleus muscle from the denervated hind 
leg of rabbit, from the contralateral leg, and from normal controls. 
Enzyme activity expressed as moles of pyruvate reduced per kg of 

soleus non-collagen protein per h of incubation 
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Soleus LDH activity 4- SEM 

H M 

Denervated 38 4- 2.2 29 4- 3.1 
Contralateral 81 4- 8.7 39 • 2.8 
Normal control 86 4- 3.6 24 4- 2.2 
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t ) b e r  e i n i g e  v e g e t a t i v e  R e a k t i o n e n  n a c h  
G e r u c h s r e i z e n  b e i m  M e n s c h e n  ~ 

I m  Z u s a m m e n h a n g  mi t  anderen  Un te r suchungen  fiber 
vege ta t ive  Reak t ionen  nach  ol faktor ischen Reizen e priif- 
t en  wir auch  die Ande rungen  des e lektr ischen H a u t -  
widers tandes  be im Menschen gleichzeitig mi t  dem Carotis- 
puls und  der  A tmung .  Die bisher igen Ergebnisse  auf die- 
sem Gebiet  zeigen, dass  Reize verschiedener  Modalit i i t  
zu Reak t ionen  ftihren, doch  ist, insbesondere  nach  olfak- 
tor isehen Reizen,  der  Z u s a m m e n h a n g  zwischen Reiz und  
Reak t ion  in zeit l icher und  quan t i t a t i ve r  t-Iinsicht n ich t  
h inre ichend  gekl/irt 3. 

Wir  reg is t r ie r ten  den  H a u t w i d e r s t a n d  (Ger~it der  Fa.  
Stoelt ing,  Chicago) einersei ts  in seiner absolu ten  GrOsse, 
andererse i t s  allein die Ande rungen  aus einer re la t iven 
RuhehGhe, wel te r  den  Carotispuls  und  die A t m u n g  pneu-  
mat i sch-e lek t r i sch  mi t  e inem se lbs ten twicke l ten  Auf- 
nahmeger/ i t ,  dessen StrGme verst / i rkt  und  mi t  e inem 
Oscilloscript (Philips) aufgezeichnet  wurden.  Die Duff-  
reize wurden  aus e inem St rGmungsol faktometer  (NEu- 
HAnS ~} gegeben,  was  genaue K o n z e n t r a t i o n s a n g a b e n  er- 
m6glichte.  Die Versuchsperson  (VP) ruh te  e n t s p a n n t  mi t  

v e r b u n d e n e n  Augen auf e iner  Liege. Als Duf ts tof fe  wur-  
den Butters/ iure,  Skatol  und  Muskinon verwendet .  

Ffir die absolute  H6he des H a u t w i d e r s t a n d e s  sei fol- 
gendes  Beispiel angef t ihr t :  Nach  e inem Reiz yon 8 sec 
Dauer  in einer St~irke yon 7 ,7 .  1013 Molekiilen But te r -  
s~iure/cm 3 Luf t  ver~indert er sich zun~ichst k a u m  und s inkt  
ers t  6 sec nach  Reizbeginn in 1 sec yon  e twa 20 000 D um 
5800 ~2; d an ach  n i m m t  er l angsam wieder  zu. Ers t  nach  
e twa  31/2 min  ist  die AusgangshGhe wieder  erreicht.  In  
m a n c h e n  F~illen s te igt  der  W i d e r s t a n d  d an ach  welter und 
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