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5,13, 27 bzw. 38% (DNA) oder  23,19,20 bzw. 39% (PVS) 
(n = 5) ve rminder t .  Nich t  dosisabh/ingig verhie l t  sich der  
gleichzeit ig registr ierte,  max ima l  200%ige  Aktivit~its- 
zuwachs  im Serum. 

Diskussion. Nich t  oder  schwer  abbauba re  Makromole-  
kfile, wie D e x t r a n  15 und  makromoleku la re  Schwefel- 
s/ iureester ~6-1s, werden  u.a. in der  Niere, in gr6sserem 
Umfange  al lerdings in Leber  und  Milz gespeichert .  R N A  
wird nach  pa ren te ra le r  Gabe gr6sstentei ls  abgebau t  ~9, der  
Res t  ver te i l t  sich un te r  ande rem auf  Milz, Leber  und  
Niere 20. U n t e r  verg le ichbaren  Bed ingungen  b le ib t  ein 
betr~ichtlicher Teil der  DNA (Rubachev  et  a l . ~  veran-  
anschlagen ihn  au fg rund  yon  Versuchen  an der  R a t t e  auf 
35-40 %) makromoleku la r  oder  in F o r m  gr6sserer  Frag-  
m e n t e  in Organen  des S~iugers (unter  ande rem in der  
Leber  sowie in solchen mi t  hoher  Pro l i fe ra t ions tendenz)  
zurfick. Die un te r  diesen Vorausse tzungen  nachtr~iglich 
in den DNase  I -Tes t ansa t z  ge langenden  Polyan ionen-  
Mengen t iegen vorwiegend  um 1-2 GrSssenordnungen  
un te r  den in vi t ro  1~ wi rksamen  (ca. 25 %ige H e m m u n g  
durch 6,5 ~zg PVS oder  420 lxg SPs4 pro 1,0 ml  Ansatz)  
Po lyan ionenkonzen t ra t ionen .  

Zeit l icher Verlauf  der  DNase  I -Reak t ion  in Serum und  
H a m  yon R a t t e n  22, 28 und  Gegenl/iufigkeit  der  Aktivi t i t ts-  
gnderungen  in den Verteilungsr~iumen Serum und Niere 
bei der  Maus un te r  dem Einf luss  yon Polyanionen,  G K B  
und TEM verweisen auf die urs~ichliche t3eteiligung yon  
Umvertei lungsph~Lnomenen.  Als alleinige Ursache  der  
geschi lder ten Po lyan ionenef fek te  scheiden sic al lerdings 
aufgrund  der bisher vorge legten  Befunde  ~3,~4 aus. Davon  
abgesehen,  stellen in vi t ro-  und  in v ivo-Befunde  zur 
W i r k u n g  yon  makromoleku la ren  Schwefels~iureestern 1-6 
und  Nukleins/ iuren (vor al lem der  RNA) l,  e inen unmi t t e l -  
bareren  Eingr i f I  tier un t e r such t en  Po lyan ionen  in die 

Syn these  der  DNase  I zur Diskussion.  Die E n t s c h e i d u n g  
zwischen be iden  Al te rnaf iven  se tz t  die Markierung des 
E n z y m s  in Sermn und  Niere voraus.  

Summary. Induc t i on  of DNase  I by  t o t a l -body  X-irra-  
d ia t ion  and /o r  2,4,6-triethyleneimino-l,3,5-triazine with-  
in k idneys  of mice has been inhib i ted  by  hepar in- l ike  
polyanions  and enhanced  by  nucleic acids. 
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Plasma Hippuryl-L-Lysine Hydrolase in Tourniquet Shock 

I t  has  been r epo r t ed  t h a t  the  sera or p l a sma  of m a n y  
animals  inc luding  h u m a n  con ta in  a c a rboxypep t i da s e  
which  cleaves basic C- te rmina l  amino  acids and hydro-  
lyses h ippuryl-L- lys ine  (HLL),  h ippury l -z -a rg in ine  and 
o the r  pep t ides l .  This  enzyme  was  n a m e d  ca rboxypep t i -  
dase N, which  can be d i s t ingu i shed  f rom the  pancrea t ic  
ca rboxypep t idase .  Lower  levels ofh ippuryI-L- lys ine  (HLL) 
hydro lase  in hepar in ized  p l a sma  have  been  noted  in ana-  
phylac t ic  z and endo tox in  shock 2. The au tho r  observed t h a t  

th is  enzyme also decreased in t ou rn ique t  shock and  t h a t  
add ing  a l iquots  of u l t ra f i l t ra ted  p l a sma  ob ta ined  af ter  re- 
lease of the  tou rn ique t s  to normal  p lasma  led to a reduc t ion  
of th is  enzyme act iv i ty .  All of these  resul ts  suggest  t h a t  
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Table I. Hydrolysis of HILL in plasma before and after appIication 
of the tourniquets 

Table II. Inhibition of plasma I-ILL hydrolase by eorticosteroids and 
serotonine a 

Experi- Enzyme solutions Before After release of the Concentration 
merit tourniquets (rain) (M) 

10 30 60 

A) Plasma 0.1 ml 100 81 61 67 10-8 
B) Normal plasma 0.1 mI + 10 -~ 

Ultrafiltrate 0.01 ml 100 86 72 79 10 -6 
10-~ 
10-4 

In the experiments A), HLL hydrolysis in plasma is expressed as 
percent activity and its activity in plasma obtained before applica- 
tion of the tourniquets is 100%. In the experimen'ts B), HLL hydro- 
lysis in normal plasma + ultrafiltrate obtained before application of 
the tourniquets is 100%. 

Corticosteroids 

Hydro- Predo- Dexa- Beta- Sero- 
cortisone b nisolone e metha- metha- tonin 

sone a sone e 

100 100 100 100 100 
95 94 89 100 95 
87 88 74 94 85 
68 78 51 71 74 
41 55 23 43 57 

a HLL hydrolysis in samples is expressed as percen{ activity and 
FILL hydrolysis in plasma alone is 100 %. b Solu-Cortef. e Predonine 
dDEXA_Sheroson" e Rinderon. 
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some substances, which are released dur ing shock,  m a y  be 
responsible for the  ac t iv i ty  of H L L  hydrolase in plasma. 
NAKAI~A~A recent ly  isolated a low molecular  weight  
inhibi tor  in lysosomes of the  skeletal  muscle 3. The  present  
paper  was designed to inves t igate  the  effects of epi- 
nephrine,  norepinephrine,  his tamine,  serotonin and cortico- 
steroids, which migh t  be secreted as pa r t  of the  metabol ic  
response to ischemia, on p lasma H L L  hydrolase ac t iv i ty .  

Mongrel  dogs were subjected to tou rn ique t  shock by  
appl icat ion of tourn ique ts  to bo th  thighs  following the  
method  of the  previous  paper*. Hepar in ized  p lasma was 
obta ined before and after  release of the  tourniquets .  
1 ml  of p lasma cleaves a t  the  ra te  of 0.95 ~ M / m i n  a. The  
ac t iv i ty  of I-ILL hydrolase decreased after  release of the  
tourniquets ,  and reached a m i n i m u m  30 min  af ter  release. 
Al iquots  of each sample were ul t raf i l tered using an 
Amicon Ul t ra f i l t ra t ion  Chamber  wi th  UM-10 membrane .  
W h e n  each ul t raf i l t ra te  was added to normal  plasma,  
H L L  hydrolase act ivi t ies  decreased suggesting t h a t  H L L  
inhibi tors  appear  in p lasma after  release of the  tourni-  
quets  (Table I). 

Increase in blood glucose  and reduct ion  in the  to lerance 
for gIucose after  c lamp release have  been shown in shocked 
ratsS-L The glycogen level  in uninjured  muscles and the  
l iver  cont inuously  decreases after  l imb ischemia, bu t  a 
medn l l ec tomy can p reven t  hyperg lycemia  and loss of 
glycogen f rom unin jured  muscles s. P la sma  concentra t ion  
of epinephrine and norepinephrine in hemorrhagic  and 
anaphylac t ic  shock increases S, 9. In  the  present  experi-  
ment ,  adrenal ine and noradrenal ine  did no t  affect  H L L  
hydrolysis  of the  p lasma over  a concentra t ion  range of 
10 -a to 10-aM. Glucose also had no effect on its ac t iv i ty  
up to 500 rag/100 ml. However ,  insulin enhanced I-ILL 
hydrolysis  Of p lasma;  4 • 10 -~ insulin-units  showed 42% 
enhancement  of its ac t iv i ty  compared  wi th  the  control.  
The high ini t ial  g lycogenolyt ic  rate  is general ly a t t r ibuted ,  
in pa r t  at  least, to secretion of epinephrine and norepi- 
nephrine lo. 

Re la t ive ly  large amounts  of h i s tamine  were released 
in the  per i toneal  cav i ty  of rats  af ter  release of the  
tourniquets ,  bu t  only small  amounts  of serotonin were 
present  n. Serotonin reduced H L L  hydrolysis  of the  
p lasma;  H L L  hydrolase was s ignif icant ly  inhibi ted at  a 
concentra t ion  of 10-*M, whereas h i s tamine  had no effect 
on its ac t iv i ty  (Table II) .  

I-Iydrocortisone was effect ive in lowering the  level of 
the  lysosomal  enzyme after  tourn ique t  release, presum- 
ably  by  stabil izing lysosomal  membranes  ~. An increased 

secretion of adrenal  cort ical  steroids foUows opera t ive  or 
t r auma t i c  injury~a, ~*. I t  is also known t h a t  the  adrenal  
cort icosteroids of the  17-hydrocor t icoid- type contr ibute  
to cont inued hyper lgycemia  ~0. Cortieosteroids used in this  
exper iment  effect ively  reduced the  levels of the  H L L  
hydrolase wi th  increasing concentra t ions  up to 10-*M 
(Table II) .  I t  is t hough t  f rom the  above findings t h a t  
cort icosteroids and serotonin m a y  be responsbile for the  
reduct ion  of p lasma H L L  hydrolase  levels af ter  ischemia. 
Bu t ,  there  m a y  be no re la t ionship be tween  the  reduct ion  
of p lasma H L L  hydrolase ac t iv i ty  by  cort icosteroids and 
survival  ra te  following adminis t ra t ion  of cort icosteroids 
in tou rn ique t  shock. Hydrocor t i sones  were ineffect ive for 
increasing the  survival  ra te  in tourn ique t  shock ~, 12. The 
significance of the  reduct ion  of this  enzyme level in p lasma 
is under  invest igat ion.  

Rdsumd. L'ac t iv i t6  de l 'hydrolase  de la hippuryl-L- 
lysine darts le p lasma du chien est diminu6e par  I '@renve  
du tourniquet .  L 'hydrocor t i sone ,  la p%dnisolone,  la 
dexam6thasone,  la fl-m~thasone et la s6rotonine r6duisent 
l ' ac t iv i t6  de eet enzyme in v i t ro ,  tandis  que l 'h is tamine,  
l 'adr6nal ine et  la noradr6naline sont  sans effet. 
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Sources of Metabolic Energy used by Isolated Strips Ventricle of Frog Heart for the Uptake 
and Retention of H3-Norepinephrine 

The up take  and re tent ion  of H~-norepinephrine (HSNE) 
by  isolated strips ventr ic le  of frog hear t  is an ac t ive  pro- 
cess requir ing metabol ic  energy. I n  a recent  paper  1 we ob- 
ta ined evidence t h a t  under  anoxia  and glucose depriva-  
tion, the  up take  and re tent ion  of H3NE by  isolated strips 
ventr ic le  of frog hear t  was 42% compared  wi th  controls 
under  s tandard  condit ions (O~ plus glucose absent  in the  
incubat ion  medium) and t h a t  the  energy for this up take  
and re tent ion  was produced by the  glyeolysis of endogenous 
carbohydra tes  since the  p re t r ea tmen t  wi th  iodoaceta te  
(IAA) reduced the  up take  and re tent ion  to 8%. These re- 
suits differ great ly  f rom those obta ined  on isolated a t r ium 
of the  guinea-pig 2. 

However ,  fur ther  exper iments  carried out  in our labo- 
ra to ry  under  similar  circumstances to  those described 
above (isolated strips vent r ic le  of the  frog heart ,  under  

anoxia  plus glucose deprivat ion)  showed signif icant  dif- 
ferences in the  H3NE up take  and re ten t ion  compared  wi th  
the  results previous ly  described 1 

The present  paper  reports  some of the  results l a te ly  ob- 
tained,  and an a t t e m p t  to connect  these results wi th  those 
previous ly  published.  A theory  is also proposed, e laborated 
wi th  the  da t a  obta ined  in this  work  and in several  pre- 
vious publ icat ions  1, 8, 4, t h a t  would  expla in  the  sources of 
metabol ic  energy ut i l ized for the  up take  and re tent ion  of 
H3NE by  isolated strips vent r ic le  of frog heart .  

Methods. Ventricles of frog (Rana pipiens) were pre- 
pared and moun ted  as previous ly  described by  FURCI~- 
GOTT et al. s, for isolated a t r i um of guinea-pig, Ventricles 
were suspended in an organ b a t h  conta ining 20 ml  of re- 
gular Ringer  solution s, conta ining 10 -s g /ml  of e thylene  
d iamine  te t raaee t ic  acid (EDTA).  A mix tu re  of 95% N 2 


