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the Department  o] Biochemistry,  Universi ty o/ She 

"here have  been  repor ts  of bo th  increases (GUBERNl 
~S (VERNE2; RIES 8) in the  r ibonucle ic  acid  (RNA) cc 
in vivo s t imula t ion  of secret ion.  The ve ry  high co 
"eas (CAsPERSSON4; BRACHETS; DAVIDSON AND WAYM£ 

.~ t heo ry  t ha t  R N A  is concerned in pro te in  syn thes  
,,st to s t u d y  the R N A  conten t  of pancreas  slices 
esise or secrete  enzymes  in vitro (HoKIN%S). 
n the  p resen t  inves t iga t ion  we have found t ha t  the  R] 
ases abou t  30 % dur ing  2-3 hours  incubat ion,  bu t  t ha  
ma in ly  in d a m a g e d  cells, The R N A  concent ra t ions  c 
l a t ed  in vitro e i ther  to synthes ise  or secrete  enzymes  ' 
slices. RABINOWITCH et al. 9, DALY AND MIRSKY 1° and  
t ly  r e p o r t e d  t ha t  there  is no change in the  R N A  con 
: imula t ion  of secret ion in vivo with  pi locarpine.  

when t hey  are s t lmu la t eo  t 

R N A  conten t  of pancreas  slic~ 
t ha t  this  decrease seems to tak 

of pancreas  slices which wel 
were the  same as in uns t imt  

D E  DEKEN-GRENSON xx h a y  

content  of mouse pancreas  aft¢ 

yen food ad lib. were used. When  enzyme synthesis  was  studiec 
s injected in t ramuscular ly  i hour  before killing. The slices we~ 
,iously described 7,8. Medium I I I  (KREBSl~), containing 2oo mg ~, 
vith oxygen. Enzyme  secretion was s t imulated by  carbamylchol in  
d by  a complete mix ture  of amino acids 8. Slices of r abb i t  paroti  
:ed in a similar manner .  

vas ground in sand, and water  was  added to a final volume of 3.0 m 
~ken for amylase  assays. The remaining material  was then  treate 
bed previously 13. All operat ions were carried out  at  about  0-4  ° ( 

in Natura l  Sciences of the Nat ional  Research Council. 
"er Ins t i tu te  of Canada. 

J 

In  the  
decreases  
place 
s t i m u l a t e d  in vitro 
l a t e d  sli( 
recen tb  
the  s t  

Preparat ion and incubation o] tissues 

Pancreases  from pigeons given 
O.15 mg of carbamylcholine was 
prepared  and incubated as previously 
glucose was  used. I t  was gassed wi th  ox, 
E n z y m e  synthes is  was s t imulated b, 
gland were prepared  and incubated 

Amylase  and R N A  assays 
After  incubat ion the tissue was  

Aliquots  of this mater ia l  were taken 
wi th  trichloracetic acid as described 
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~eas slices was followed during incubation in oxygens 
that the RNA content fell by approximately 25-50 % 
~me experiments the RNA concentration tended to 
lours' incubation, while in others it fell at a fairly c 
al period. 
[n view of the fact that pancreas slices are capable 
ase at fairly constant rates for 2-3 hours 7,~a it seeme 
ge fall in the RNA content should occur without a 
me synthesis. I t  thus seemed possible that the majo 
lg incubation occurred in damaged cells rather that 
orted by the experiments shown in Table I. In this 
slices cut from the surface of the gland (i.e. having ol 

:ed with peritoneum) was compared with the loss of 
sual way (i.e. having two cut surfaces). If  the observe, 
maged cells this fall should be only half as great in sli 
was found to be the case. It  is therefore likely tt 

kdown of RNA occurred in damaged cells. 

C H A N G E  I N  R N A  C O N C E N T R A T I O N  I N  P I G E O N  P A N C R E A S  S I  

Slices incubated  in Medium I I I  (KEBBsl~) containing 2oo m 
nixtureS; t empera tu re  4 °0 C; gas phase 0 2. 

rved fall in RNA mainly occurr 
in slices with only one cut surfa( 

that the major portion of t 

S L I C E S  D U R I N G  I N C U B A T I O N  

mg % glucose and complete  ami 

o 23.2 24.o 

60 19.2 

dies on amylase secretion by rabbit parotid slices, we h 
concentration in this tissue, incubated under the same c( 
as slices. The results of these studies are shown in Table 
rabbit parotid was found to be about one-tenth to one-fit 

in dama 
This 
break( 

Slices 
acid mix ture  s 

Incubation time 
(rain) 

1 2 0  

1 8 0  

In connection with studies 
occasion to follow the RNA 
ditions as the pigeon pancreas 
The RNA-ribose content of 
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SCHNEIDER 14. The washed acid-insolubl 
° C for 15 minutes .  After  heating,  the cot 
made up to io ml and ribose was  estim 
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Tissue Time 
(rain) 

Pigeon pancreas  o 
3 ° 
90 

15o 

Rabbi t  parot id  o 
30 
60 

I 2 0  

?he loss in RNA in pancreas slices during incubation 
Lities of ribonuclease in this tissue. This view is furl 
n that  less than 5% of the RNA which disappear, 

ase secretion and the R N A  concentration in pigeon pan 

.to test  the possibility that  the RNA concentration of 
tory cycle, pancreas slices were incubated in the prese 
le, which is capable of stimulating enzyme secretion 
'iments are recorded in Table II .  Although the RNA 

was probably due to the lar~ 
further supported by  the obse 

~eared from the tissue could t 

~ancreas and rabbit parotid slic 

pancreas changes during tt  
)resence and absence of carbamy 

in vitro 7. The results of suc 
content of pancreas slices fe 

minutes incubation, the RNA content of stimulated an 
within lO%. Thus, stimulation of enzyme secretion i 
)mpanied by any significant changes in the RNA conteI 

was added to respiring rabbit  parotid slices the secretic 
Table II). In contrast to pigeon pancreas, respiration w~ 
~o ; DEUTSCH AND RAPER TM h a v e  r e p o r t e d  a s i n f i l a r  increa.,  

)arotid slices were incubated with acetylcholine. As wit 
,ntent of rabbit  parotid slices was not altered when enzylr 
carbamylcholine. 
[A might be secreted by the pancreas, even though the] 
alar RNA content, was examined in vivo. Pancreas slic( 
Lse of the large quantities of ribonuclease present in tt  
ncreatic duct of an anaesthetised rabbit  was cannulate( 

ra t ion  
recovered as RNA in the medium. 

Amylase 

To 
secretor 
choline 
experiments 
by  about 4o% during 15o minutes 
unstimulated slices agreed 
pancreas in vitro is not aecom 
of the tissue. 

When earbamylcholine 
of amylase was stimulated (Table 
also stimulated by about 5o% 
in respiration when rabbit  t 
pigeon pancreas, the RNA content 
secretion was stimulated by 

The possibility that  RNA 
is no net change in the cellular 
proved unsatisfactory because 
incubation medium. The pancreatic 
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The agreement between the RNA ( 
s in pigeon pancreas, due to the 
In contrast to pigeon pancreas sli( 
Grid slices during incubation. 

'['A BLI,; 1[ 

A M Y L A S E  S E C R E T I O N  A N D  R N A  C O N C E 1  ~ 

AS A N D  R A B B I T  P A R O T I D  S L I C I E S  

(KREBS 1~) containing 2oo mg % gluco! 
bamylcholine;  ( + )  = added ca rbamy  

pre- incubated 15 minutes  to remove 

Amylase in medium RNA 1 
(Units/rag dry wt.) (lJg RNA-ribt 

+ 

o o 15. 4 
23.6 31.2 13.9 
28.8 50.0 12. 4 
3 °.8 55 .6 9.3 

o o 3.5 
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31.5 43.7 3.6 
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~periments reported here only amylase synthesis was 
lesis was more than doubled by the additions of amin 
)n of RNA in slices in which enzyme synthesis was st 
within experimental  error (Table I I I ) .  

A M Y L A S E  S Y N T H E S I S  A N D  R N A  C O N C E N T R A T I O N  I N  P I G  

Fed pigeon injected with o. 15 mg carbamylcholine I h before k 
IREBS TM) containing 20o mg % glucose; temperature  4 °0 C; g~ 

Amylase synthesised 

Incubation time (llg R. 
(rain) Without 

amino acids 

0 
60 

1 2 0  

['he RNA concentration of cells undergoing rapid di~ 
iing non-dividing cells; this has been observed in en 
ERSSON AND THORELL19; BRACHET20), tumour  cells (S] 
r i a  (MALMGREN AND HEDEN2/;  CALDWELL, MACHOR 

RELL AND WISING24; THORELL 25) and tissue cultures (I 

0 0 22.0 22.0 
6.8 14.8 18.8 21.2 

11.2 29.2 15.6 16.8 

division is higher than in corr 
embryonic cells (CASPERSSON ~ 
SENTESSON AND CASPERSSON ~ 

;HOR AND HINSHELWOOD 23) y e a  

DAVIDSON AND LESLIE26). T h  

of cell division and the RNA concentration in the cytoplas 
ce for a functional relationship between RNA and prote 
&CHETS). I t  should be pointed out, however, that  the RN 

parallel the rate of protein synthesis at all stages of growl 

be followed in pancreas slices in vitro uncomplicated [ 
e conditions the stimulation of protein synthesis by  tt 
)t accompanied by changes in the RNA content. The RN 
:o remain constant in the various phases of the secretol 

ssors J. H. QUASTEL, F.R.S. and H. A. KREBS, F.R.S. fl 

The 
spondin 
CASPER~ 

bacteria 
(THORELL AND 

parallelism between the rate of 
has been regarded as evidence 
synthesis (CASPERSSON4; BRACHET 5 

content has not been found to 
(DAvIDSON AND LESLIE26). 

Protein synthesis can be 
cellular growth. Under these 
addition of amino acids is not 
concentration also appears to 
cycle. 
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The secretions were immediately 
A assays. The injection of I mg 
~en-fold increase in the secretion c 
e of either the unstimulated or st 
~ncreatic juice is in agreement wit 

synthesis and RNA content o[ pige~ 

ition of an appropriate mixture o 
the rate of amylase synthesis abol 

nulates the synthesis of lipase ar 
was measured 
amino acids; t 

stimulated 

TABLE I I I  
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gas phase 0 

RNA in tiss~ 
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dn incubdes. La s t imula t ion  de la sdcrdtion enzymat ique  d 
coupes de parot ides  de lapin ne s ' accompagne  d 'aucune  modi 

1 en ARN.  La s t imula t ion  de la synthbse des enzymes dans  
1 mdlange complet  d'acides aminds n 'es t  pas suivie non plu* 
:N. 

Z U S A M M E N F A S S U N G  

)er  RNA-Gehal t  yon in vitro bebri i teten respirierenden Pa 
t ung  bei 4 °0 w/ihrend 2-  3 S tunden  u m  3o-5 o ~o ab. Diese 
rkung yon Ribonuclease auf  die R N A  besch/idigter Zellen 
mchnit ten yon Kaninchen  t r i t t  wS.hrend der Bebrt i tung pral 
:es auf. Die St imul ierung der Enzymsekre t ion  sowohl in Pa 
rspeicheldri isenschnit ten yon Kaninchen  geht  nicht  einher 
Jerungen der RNA-Konzen t ra t ion .  Die durch  eine vollstA1 
~te St imul ierung der Enzymsyn these  in Pankreasschni t ten  
el mit  Ver/ inderungen des RNA-Gehaltes .  
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