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males or of females  (P  < 0.001). A compar i son  be tween  
the  values  of the  correlat ion coefficients and  of the  par t ia l  
corre la t ion coefficients,  respect ively,  showed tha t ,  in 
groups which were subdiv ided  according to the  blood 
groups, the  correla t ion coeff icient  in the  blood group '0'  
was conspicuous ly  low. P rov ided  t h a t  the  sex is no t  t aken  
into considerat ion,  i t  m a y  be inferred t h a t  in the  sub- 
groups wi th  the  blood groups 'A', 'B ' ,  and  'AB '  the  
dependence  is s ta t is t ica l ly  assured (in the  groups 'A'  and 
'B '  P < 0.001, in the  group 'AB '  P > 0.01 - 0.05). In  
groups subdiv ided  according to sex and  blood groups, 
the  dependence  is no t  s ta t i s t ica l ly  assured if the  groups 
consis t  of only  a small  n u m b e r  of sub jec ts  (females: 
groups 'B '  and 'AB ' ,  males:  group 'AB') .  There  is, how- 
ever, reason to  believe t h a t  even  in these  groups the  de- 
pendence  will p rove  to be s ignif icant  if the  n u m b e r  of 
subjec ts  under  inves t iga t ion  is increased.  This  a s sumpt ion  
is based on the  f inding t h a t  a s ta t i s t ica l ly  s ignif icant  
dependence  is observed when  males and  females  of the  
same blood group are inves t iga ted  as one group (i.e. when  
the  n u m b e r  of subjects  under  inves t iga t ion  is increased).  
In  the  group of donors  w i t h  the  blood group '0', such a 
dependence  could no t  be demons t r a t ed ,  and,  even  if the  
n u m b e r  of subjects  under  inves t iga t ion  were increased,  it  
could no t  be expected .  The h ighes t  regressive coefficient  
of dependence  of the  values of bound  hexoses  on the  
values of to ta l  prote ins  was observed in the  group 'AB' .  

Discussion. I t  appears  t h a t  the  synthes is  of the  ma jo r i t y  
of p lasma proteins ,  wi th  the  except ion  of glycoproteids ,  is 
accompl ished in the  l iver ~-~. I t  is a s sumed  t h a t  under  
pathological  condi t ions  an increase in the  level of glyco- 
pro te ids  in the serum is b rough t  abou t  by  the  l iberat ion of 
a cer ta in  humora l  factor  which s t imula tes  the i r  syn the-  
sisl~ I t  can reasonably  be expec ted  t h a t  under  physio-  
logical condi t ions ,  the  synthes is  of the  d i f ferent  f ract ions 
of p lasma prote ins  and the i r  pene t r a t i on  th rough  the  
cytological  m e m b r a n e s  are de te rmined  by  a cer ta in  law. 

One of t he  mani fes ta t ions  of t h i s  law is pe rhaps  the  de- 
pendence  of the  values  of bound  hexoses  on the  values  of 
to ta l  prote ins ,  which  could be d e m o n s t r a t e d  in our  exper i -  
men t s  while ca r ry ing  out  in the  f i rs t  place an inves t iga-  
t ion  of a whole group of blood donors ,  and then  of its two  
subgroups  - males  and  females.  W i t h  regard to  blood 
groups,  such a dependence  was observed  only  in t he  
groups 'A' ,  'B '  and 'AB' .  F r o m  this  i t  appears  t h a t  in the  
group of blood donors  wi th  the  blood group 'O' ,  where  
such a dependence  was no t  observed,  the  cause migh t  have  
been  a change e i ther  in the  condi t ions  of the  fo rma t ion  of 
some p ro te in  f ract ions  of the  b lood-serum (glycoproteids  ?) 
or in the  condi t ions  of the  pene t r a t i on  of these  f rac t ions  
t h ro u g h  cytological  m e m b r a n e s  into the  blood. A deta i led  
repor t  of these  observa t ions  will be publ i shed  elsewhere.  

Zusammen/assung. Bei einer Gruppe  von  400 Blut-  
spende rn  wurde  die AbhXngigkeit  gebundene r  Hexosen  
yon  W e r t e n  des Gesamteiweisses  im Blu t se rum fest-  
gestellt .  Einzig  bei  B lu tg ruppe  <~0~> wurde  keine solche 
Abh~ingigkeit beobach te t .  
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H y p e r e m i n ,  a N e w  V a s o a c t i v e  S u b s t a n c e  w h i c h  
R e g u l a t e s  the Metabo l i c  R e s p o n s e s  of  the 

C o r o n a r i e s  

In  earlier inves t iga t ions  the  metabol ic  adap t ive  capac- 
i ty  of the  coronary  vessels measured  by  react ive  hyper -  
emia  (RH) was decreased af ter  blocking the  coronary  
vasocons t r ic to r  tone  and was in t e rp re t ed  as a consequence  
of decreased ' cons t r ic tor  reserve '  for the  metabol ic  di la ta-  
t ion. However ,  in a n u m b e r  of cases the  R H  not  only 
d iminished  bu t  d i sappeared  comple te ly  1 a 

The p resen t  exper iments  succeeded in d e m o n s t r a t i n g  
t h a t  in th is  la ter  case a subs tance  was dep le ted  f rom the  
hea r t  which,  when  normal ly  present ,  p rov ides  the  coro- 
naries wi th  the i r  abi l i ty  to di late in response  to  metabol ic  
s t imuli  4. In  t he  absence of th is  subs tance ,  no R H  could 
be p roduced  and o the r  metabol ic  stimuli,  such as adrena-  
lin admin is t ra t ion ,  also failed to produce  a d i la ta t ion.  

On 81 dogs wi th  open ches t  unde r  morphine-chlora lose  
narcosis,  tile coronary  blood flow (CBF) was  measured  by  
a ro tamete r ,  and R H  was p roduced  by  c lamping  the  in- 
flow tube  of the  r o t a m e t e r  for 10 to 30 sec. To el iminate  
the R H ,  surgical or pharmacologica l  b lockade  of the  
coronary  vasocons t r ic tor  tone was a t t e m p t e d ,  i.e. stel letec- 
t o m y  or in t r a -coronary  admin i s t r a t ion  of agents  such as 

h e x a m e t h o n i u m  (C6), d ibenamine ,  or o the r  p rocedures  
were per formed,  which  had  proved  to be act ive in earl ier  
inves t iga t ions  ' ~. If  s t e l l e t ec tomy or C 8 failed to e l imina te  
RH,  hypox ic  per iods  were pe r fo rmed  by  incomple te  oc- 
clusion of the  inflow tube  of the  r o t a m e t e r  or cyanide  
(CN) was admin i s t e red  4. By  th is  means  R H  was elimi- 
na ted  in 60% of the  exper iments .  In  all these  cases C B F  
was no t  max imal ;  somet imes  it did no t  change while in 
o ther  cases it decreased.  Blood pressure  was o f t en  un-  
changed,  bu t  a d rop  as well as an  e levat ion  could equal ly  
of ten  be observed.  Af ter  s te l le tec tomy,  R H  d i sappeared  
5 sec to 1 h later.  Dur ing  the  expe r imen t s  R H  was t e s t ed  
periodical ly and  t es t  samples  were t aken  f rom the  coro- 
na ry  sinus. The samples  were centr i fuged,  and the  p lasma,  
or a por t ion  of the  p lasma  which  was hea t ed  to  100 ~ 
was t e s t ed  on a second dog hea r t  or isolated ra t  hea r t  (49 
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h e a r t s )  for  i t s  a b i l i t y  t o  r e s t o r e  t h e  d i s a p p e a r e d  R H  or  t o  
a l t e r  n o r m a l  R H .  

I n  F i g u r e  1, t w o  s a m p l e s  f r o m  a ' d o n o r '  d o g  w e r e  t e s t e d  
o n  t h e  R H  of  a s e c o n d  d o g  in  w h i c h  R H  h a d  b e e n  e l i m i -  
n a t e d  p r e v i o u s l y  b y  D N P  a d m i n i s t r a t i o n .  S i n u s  s a m p l e s  
3 8 / I I - I V ,  w h i c h  w e r e  t a k e n  f r o m  t h e  ' d o n o r '  d o g  a f t e r  
s t e l l e t e c t o m y ,  r e e s t a b l i s h e d  R H  in  t h e  t e s t  dog.  H o w e v e r ,  
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Fig. 1. Demonstration of the presence of RH-influencing substance 
by re-establishing disappeared RH of a test dog. - The diagram 
illustrates the RH changes of one test dog during several periods of 
the experiment. Columns: magnitude of RH on test dog following 
20 see of clampings of the left coronary artery. (The magnitude of 
RH was characterized by hyperemie peak flow x duration of RH, 
control value taken as a unit.) - After the control RH, 30 mg DNP 
was given into the coronary artery, which caused a 150% increase 
in flow. Blood pressure did not change; it remained 125 mm Hg. After 
turning back the flow to norm, RH disappeared. 3 ml of I I I - I V  sinus 
sample of No. 38 donor dog containing the effective material re- 
established RH; samples V-VI (3 ml of each) do not contain the 
effective material:  they were ineffective in reestablishing disap- 

peared RH. 

s a m p l e s  3 8 / V - V I  d i d  n o t  c o n t a i n  t h e  R H - i n f l u e n c i n g  
s u b s t a n c e ,  fo r  no  e f f ec t  w a s  s e e n  o n  t h e  d i s a p p e a r e d  I~H 
of t h e  t e s t  a n i m a l .  
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Fig. 2. Relationship between the disappearance of RH and the ap- 
pearance of an RH-influencing substance in the sinus blood of one 
dog. The diagram illustrates the changes in donor RH during the 
period when the several sinus samples were collected and the changes 
of the test dog RH after administration of these samples. The num- 
bers on baseline (II-X) represent time periods for donor and test 
dogs in which samples were taken from the donor and the periods 
when the same samples were administered for the test dog. The or- 
dinate represents changes of magnitude of RH for donor and test 
dog, respectively. (Magnitude of RH, see Figure 1.) - After the con- 
trol period (sample II), the donor was stelletectomized. After a 
s teady  state (III-VI) ,  RH began to fall. During periods IX and X, 
RH completely disappeared. Note that  only sample VII I  of the 
donor, taken before RH completely disappeared, increases RH of the 
test dog. (Blood pressure of the donor dropped initially from 115 
mm Hg to 80 mm Hg after stelletectomy, but  turned back again 

before sample IX was taken. 
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Fig. 3. The effect of RH-influencing sub- 
stance on an isolated rat  heart. Upper base 
line : coronary flow in ml/min. Lower base 
line: time signal. A, In the control period 
after a 15 see arrest of coronary flow, RH 
was 37%. B, 2 ml of the sinus sample of the 
donor dog containing the effective material 
(34/V) causes a negative chrono- and posi- 
tive inotropje effect. Flow diminished from 
7.2 ml/min to 3.06 ml/min. 15 sec. arrest 
of the flow resulted in 162% flow increase. 
C, The RH still augmented. Also, the hyper- 
emic peak flow exceeds the control value 
(12.6 ml/min). D, Control sample causes 
constriction from 11.7 ml/min to 5.4 ml/ 
rain. E, After administration of the control 
sample, RH disappeared. (Coronary flow 
was recorded by a special flowmeterS). 
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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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