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The rate o f  pentosenucleic acid replacement in the pancreas* 

R e c e n t l y  ALLFREY et al. 1 and DE DEKEN-GRENSON 2 have  repor ted  t h a t  the  u p t a k e  of label led 
precursors  by  pentosenucle ic  acid (PNA) in the  mouse pancreas  is r e m a r k a b l y  lower t h a n  t h a t  of 
severa l  o the r  organs  such as the  mouse  l iver  and  k idney  or the  hen 's  oviduct .  D a t a  ob ta ined  in th is  
l a b o r a t o r y  wi th  a d u l t  r a t s  weighing  a b o u t  200 g rams  are in good accord w i t h  the  prev ious  resul t s  
in th is  respect .  However ,  the  pancreas  is an organ  u n u s u a l l y  r ich in PNA, and the  a p p a r e n t  low 
a c t i v i t y  of th is  organ to  incorpora te  the  label led  p h o s p h a t e  in to  PNA m a y  be en t i re ly  due to th is  
pecu l ia r  s i tua t ion .  This  is seen in Table  I which  comprises  our  own de t e rmi na t i ons  and also in Table  I I  
and  I l I  which  are the  reca lcu la t ion  of the d a t a  presented  by  the  prev ious  workersL 2.3. 

I t  can thus  be concluded t h a t  the  r a t e  of r ep l acemen t  of P N A  in the  pancreas ,  if expressed 
in a m o u n t  replaced per  un i t  we igh t  of t issue, is by no means  inferior  to those  of the  o the r  organs  
considered.  A p p a r e n t l y  enzyme  sys t ems  ca t a ly s ing  syn thes i s  and  deg rada t i on  of PNA are ope ra t ive  
to  r a t h e r  comparab le  e x t e n t  in bo th  the  pancreas  and  some o ther  p ro te in -p roduc ing  organs.  

T A B L E  I 

UPTAKE OF 32p BY P~N'A OF PANCREAS, LIVER AND KIDNEY OF ADULT RATS* 

PEA content Relative "Apparent" tel Rel uptake 7oo ~ tissue 
Organ mg P zoo g tissue** s p. act.*** uptake§ 

a, b c a X  b x  lo a a X  c X  r o  - 3  

Pancreas  108 ~ i76t 0-35 ± o.Io4 I5.7:~2-84 59 -1 18 264 ~ 5 4  
L ive r  67.1 ± 5.19 0 .86±0.095 28.9 ~ 0.35 58:~8 194 -~ 15 
K idney  4 °.8 ::~: 2.56 1.4o ± o-o22 42.1 • °.I2 5 7 ± 4  I72 + 35 

* 2 4 h a f te r  single in jec t ion  of 32p-or thophosphate .  
** D e t e r m i n e d  by  the SCHNEIDER method .  

g r a m  body  we igh t  , , ,  sp. act.  (c.p.m./l~g P) × "< 106; m e t h o d  as in ref. 4 
dose (c.p.m.) 2o0 

§ sp. act.  of P N A ×  I00 

sp. act.  of acid-sol.  P. 
t Mean and s t a n d a r d  error  wi th  n u m b e r  of d e t e r m i n a t i o n s  in parentheses ,  each d e t e r m i n a t i o n  

being per formed  wi th  single an imal .  

T A B L E  I I  

UPTAKE OF 32p BY P N A  OF MOUSE PANCREAS AND FO'WL OVIDUCT: 
RECALCULATED FROM DE DEKEN-GRENSON z 

PEA content Rate o/renewal Rate o/renewal 
Organ % o] dry weight o] PNA (% .h) o] PNA,~h unit Rate o[ protein 

/ - weight o] tissue synthesis (%Jk) 
a b a x  b 

Pancreas  12.o o. 17 1.2 > 3 
Ov iduc t  2.0 0. 7 1. 4 4 

T A B L E  I I I  

UPTAKE OF GLYCINE-15N BY PN A  OF PANCREAS, LIVER AND KIDNEY OF MOUSE: 
RECALCULATED FROM I~{IRSKY el al. 1,3 

Organ PNA c o n t e n t  (%), Atom % lSN excess UptakeweightOlol~SN,'unittissue 

a b a ×  b 

Pancreas  i. 20 o. 063 7.56 
L ive r  o.389 o. 189 7.35 
K i d n e y  0.237 o.12o 2.85 

* Aided in p a r t  by  the  Scientific Research  F u n d  of the  Min i s t ry  of E d u c a t i o n  awarded  to  the  
Coopera t ive  Research  Group on "Nuc le ic  ac ids" .  R a d i o p h o s p h o r u s  used was ob t a ined  from the  
Oak  Ridge  Na t iona l  Labo ra to ry ,  Tenn.,  U.S.A. 
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In this connection, ment ion should be made of DE DEKFX-GRENSON'S paper  ~ evaluat ing the 
rate  of PNA replacement in relation to the rate of protein synthesis. She compared the rate of protein 
synthesis  (amount  of protein synthesised per uni t  time in percentage of the total amoun t  of protein 
present) with the relative rate of PNA replacement (amount  of I)NA replaced per uni t  time in per- 
centage of total  amoun t  of PNA present).  The vast  discrepancy of the rate of PNA replacement 
between the pancreas and the oviduct, in contras t  to a fairly good coincidence in the rate of protein 
synthesis  of the two organs, led her to conclude tha t  there is no direct quant i ta t ive  relationship 
between the protein synthesis  and PN.\  replacement.  This conclusion is obviously irrelevant, 
however, because the two quant i t ies  have been compared at different levels with regard to the 
reference s tandard.  By expressing the rate of PNA replacement in a relative measure proportional 
to the amoun t  of PNA replaced per uni t  weight of tissue which largely consists of proteins (c/. col. 
5-6, 4 and 4 of Tables I, I I  and I l l ,  respectively), a direct comparison of the two quanti t ies may  
become feasible, i t  now turns  out that  the two organs in question show no significant difference 
in both  the rate of protein synthesis  and the rate of PNA replacement.  

This a rgument  may still be insufficient to invalidate the 1)l~; DI~;KEN-GRFNSON'S conclusion 
concerning the lack of direct connectiou between PNA replacement and protein biosynthesis, because 
she and also tfOKIN AM) HOKIN s demonst ra ted  tha t  the experimental ly induced synthesis  of digestive 
enzymes in pancreas failed to augment  the incorporation of radiophosphate  into PNA both i~z vivo 
and in vitro. ,~everal recent findings (L7 suggest tha t  the synthesis  of enzvme proteins in micro- 
organisms require a concomitant  synthesis  of PNA. But  the degradation of PNA obviously has no 
int imate bearing on the protein synthesisa,S, 9. It  is not implied here, however, tha t  the replacement 
(actually, the biosynthesis or degradation, or even both) of PNA in mammal ian  or avian tissues 
is in some way linked to protein synthesis. I t  should ra ther  be emphasised tha t  the biological sig- 
nificance of the replacement of I 'NA in growing 4 as well as non-growing organs of higher animals, 
as demonst ra ted  by tracer technique, still remains an open question. 
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Zur  biologischen Wirkung von Cytochrom c 

Eigene Untersuchungen bet Vergiftungszustt tnden mit  Malachitgriin bet Ra t t en  und Hunden 
lassen Beziehungen zwischen diesem Farbstoff und Cytochrom c i*z vivo erkennen, die 3 grosse 
Fragenkomplexe umfassen, deren Bearbei tung fiir das VerstXndnis der biologischen \Virkungsweise 
des Cytochroms c nfitzlich zu sein vermag. 

t. Die Malachitgri invergiftung ist im Tierversuch durch Cytochrom c zu beeinflussen, sodass 
sich hieraus die M6glichkeit einer Testierung der biologischen \Virkung yon Cytochrom-c-Pr/ipa- 
ra t ionen ergibt. 

2. Die Malachitgri invergiftung fiihrt zu Vertinderungen am Elektrocardiogramm von Rat ten  
und Hunden,  die bet Gabe yon Cytochrom c reversibel sind. Hieraus iassen sich Rfickschliisse auf 
den Energiestoffwechsel des Herzens und insbesondere des Reizleitungssystenls ziehen. 

3. Der "Cytochrom-c-Defekt" (H. VON EULER) bet tunlor t ragenden Rat ten  (\Valker-Carzinom) 
wirkt  sich auf die Malachitgriintoleranz der Tiere in einheitlicher \Veise aus, das heisst, sie sinkt 
deutlich ab. Dem parallel geht ein Speicherungsverm6gen yon Malachitgriin im Tumorgewebe in 
ether noch unbekann ten  l ,eucoform. Das Tumorgewel)e wird hierdurch beeinflusst, seine l}ber- 
t ragbarkei t  wird deutlich geschgdigt. 

Zu I. Die intraven6se oder intraperi toneale Vergiftung mit Malachitgr/in fiihrt bet Rat ten  uml 
Hunden  unter  den Erscheinungen yon Ateinnot, beschleunigter, ruckart iger  Atmung  und Cyanose, 
Schle imhautblu tungen und final Auftreten yon schaumig-blut igem Sekret aus Maul und Nase, zum 
Tode. Dem entspricht  pathologisch-anatomisch ein schweres Lungen6dem mit Blutungen in die 
Alveolen. Auch im Herzmuskel  lassen sich, vorwiegend in der Gegend des Verlaufes des Reizleitungs- 


