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Liver D N A  and R N A  in Pantothenic Acid 
D e f i c i e n c y  1 

L i t t l e  is k n o w n  a b o u t  t he  re la t ionship  be tween panto-  
thenic  acid a n d  nucleic  acid metabol i sm.  An earl ier  repor t  
by  S u r e  a n d  ~'ORD 2 sugges ted  t h a t  in pan to then ic  acid- 
def ic ient  r a t s  no  change  of pur ine  n i t rogen in the  urine 
could be  de tec ted .  On t he  o the r  hand ,  i t  has  been claimed 
t h a t  p a n t o t h e n i c  acid could p l ay  a role in the  synthesis  of 
var ious  C~ c o m p o u n d s ,  l ike t he  m e t h y l  groups a and  the  
ureido g roups  of pur ines ,  uric acid and  formate,  via the  
succ ina te -g lyc ine  cycle of SHEMIN 4. 

These  o b s e r v a t i o n s  sugges ted  a s tudy  of the  effect of 
d i e t a ry  p a n t o t h e n i c  acid on  t he  incorpora t ion  of p3,. 
labelled p h o s p h a t e  i n to  r a t  l iver  nucleic acids. In  fact, 
nuc leopro te in  syn thes i s  is in  p a r t  re la ted  to the  metabo-  
lism of C~ c o m p o u n d s .  T h e  resul ts  of the  s tudy  are pre- 
sen ted  here.  

Mater ia l s  and  methods. Male a lb ino  ra t s  of the  Wis t a r  
s t ra in  weigh ing  45-50  g were d iv ided into two groups of 
12 a n i m a l s  each.  

R a t s  in  g roup  1 rece ived  t he  p a n t o t h e n i c  acid-deficient 
d ie t  5 composed  of v i t am i n - f r ee  casein, sucrose, corn oil, 
cyst ine ,  chol ine  chlor ide  a n d  mine ra l  and  v i t amin  supple- 
ments ,  exc lud ing  C a - p a n t o t h e n a t e .  The  o ther  group was 
kep t  on  t h e  s ame  d ie t  s u p p l e m e n t e d  wi th  10 mg of Ca- 
p a n t o t h e n a t e  pe r  kg  of diet .  

A t  t h e  end  of t he  e x p e r i m e n t  (10 weeks) six animals  of 
each  g roup  were  i n j ec t ed  in t r ape r i tonea l ly  wi th  0.5 mC 
of P*Mabe l l ed  p h o s p h a t e .  The  ra t s  were killed af te r  8 h 
and  t he  l ivers  were  used for t he  m e a s u r e m e n t  of the  in- 
co rpora t ion  of P32-phosphate  in to  l iver  R N A  and 1)NA, 
as descr ibed  p rev ious ly  6. 

The  r a d i o a c t i v i t y  was  d e t e r m i n e d  in a well-type scin- 
t i l l a t ion  coun te r .  T h e  specific r ad ioac t iv i ty  of each sam- 
ple was  ca lcu la ted  as t he  biological  concen t ra t ion  coeffi- 
c ient  7. 

C o u n t s / m i n / m g  of R N A  (or DNA) • 100 

A d m i n i s t e r e d  c o u n t s / m i n / g  of body  weight  

The  va lues  r epo r t ed  in th i s  pape r  refer  to  the  relat ive 
specific r ad ioac t i v i t y ,  wh ich  is def ined as follows: 

Biological  c o n c e n t r a t i o n  coeff, of R N A  (or DNA) • 100 

Biological  c o n c e n t r a t i o n  coeff, of acid-soluble phosphorus.  

The  t o t a l  r e l a t ive  r a d i o a c t i v i t y  is def ined as the  a m o u n t  
of R N A  (or DNA)]g  of fresh l iver  mul t ip l ied  by  its relat ive 
specific r ad ioac t i v i t y .  

The  livers of r emain ing  an ima l s  of each  g roup  were 
saved for the  de t e rmina t ion  of the  c o n t e n t  of R N A  a n d  
DNA, b y  a me thod  detai led by  SClINI.HI)ER s. The  d a t a  
have  been analysed  by  s ta t i s t ica l  procedure .  

Results.  I t  appears  from Table  I t h a t  no s ign i f i can t  
changes  in the  con t en t  of I )NA and  RNA per  un i t  we igh t  
of fresh tissue were present  in the  l ivers of r a t s  t h a t  had  
received the  pan to thena te -de f i c i en t  diet ,  as c o m p a r e d  
wi th  the  pan to thena t e - f ed  rats .  

Table  II  shows t h a t  no difference was found in the  in- 
corporat ion of PSi-phosphate  into  l iver I)NA, whi le  t im 
incorpora t ion of r ad iophospha te  in to  l iver  RNA in the  
ra ts  given pan to then i c  acid was h igher  ( P  < 0.001). 

The  increase of l iver RNA t u r n o v e r  in the  pan to -  
thenate- fed  animals ,  when  RNA c o n t e n t  was no t  in-  
creased, is difficult  to  explain.  Since in the  b io syn the t i c  
pa t t e rn  of nucleic acid no reac t ion  requi r ing  CoA der iva-  
fives is known to date ,  and  s ince the  pa r t i c ipa t ion  of 
formyl-CoA in t e t r ahydro fo la t e  a c t i v a t i o n  or, more  

Table I. Effect of pantothenle acid on the content of nucleic acids in 
rat l lv~ 

Group Supplement to RNA I)NA 
diet 

mg/g of liver 

1 None 12.44 4- 0.14 2.04 4- 0.064 

2 Ca pantothenate 13.12 4- 0.11 2.17 4- 0.021 
10 tng/kg of diet 
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Table II. Effect of pantothenie acid on the incorporation of Ptt-phosphate into the nucleic acids of rat liver 

RNA DNA 

Group Supplement Relative Total Relative Total 
to diet specific relative specific rt'lative 

radioactivity radioactivity radioactivity radioactivity 

1 None 4.45 4- 0.20 55.37 4- 4.07 0.63 4- 0.08 1.29 + 0.13 

2 Ca pantothenate 5.98 4- 0.17 78.40 4- 2.19 0.64 4- 0.06 1.39 4- 0.09 
10 mg/kg of diet 
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general ly,  in the  synthesis  of C~ compounds  9,~° still  re- 
mains  to be demons t r a t ed  11, i t  follows t h a t  the  increase 
of R N A  tu rnove r  is to be t en t a t i ve ly  in te rpre ted  on the  
basis of an indi rec t  act ion of the  v i t amin .  

Pan to then ic  acid migh t  increase l iver  R N A  tu rnove r  
th rough  its act ion on ca rbohydra te  and lipid metabol ism.  
In  fact,  i t  has  been  shown t h a t  the  to ta l  n u m b e r  of phos-  
phorus a toms incorpora ted  into R N A  is increased by  
raising energy  in take  in the  diet  1°-. This  is in agreement  
wi th  the  in v i t ro  s tudies of H~nDERSON and LEPAGE ~3 
on the  necessi ty of glucose as a source of energy  for pur ine  
synthesis.  

Riassunto. l~ s ta to  s tudia to  nel  r a t to  m a n t e n u t o  a d ie ta  
ca ren te  di acido pan to ten ico  l ' e f fe t to  della somminis t ra -  
zione d ie te t ics  della v i t a m i n a  sul con tenu to  ed il t u rnove r  
degli acidi nucleinici  del legato.  L ' ac ido  pan to ten ico  non 
inf luenza il con tenu to  degli  acidi  nucleinici  e l ' incorpora-  
zione del p32 nel DNA,  men t re  p rovoca  un a u m e n t o  del- 

l ' incorporazione del  pa2 ne l l 'RNA,  in te rp re ta to  come 
un ' az ione  ind i re t t a  della v i t amins .  
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l[3ber die F r e i s e t z u n g  y o n  K a t e c h o l a m i n e n  

d u r c h  T h r o m b i n  

N a c h d e m  wi t  in vorangegangenen  Arbe i ten l ,  2 die 
durch  T h r o m b i n  ausgel6ste Sero ton inabgabe  aus den 
Blutp l i t t tchen  un te r such t  ba t ten ,  ve r such ten  wir  die 
Frage  zu kl~ren, ob das Ger innungsfe rment  T h r o m b i n  
s u c h  an anderen  Objek ten  eine Fre ise tzung biogener  
Amine  bewirken kann.  Die pharmakologische  Analyse  der  
pos i t iv  ino t ropen  \ ¥ i r k u n g  des Thrombins  a m  isolierten 
Froschherzen  '~ ha t t e  berei ts  zu der  V e r m u t u n g  gefiihrt,  
dass diese Thrombinwi rkung  tiber eine Fre ise tzung yon 
Ka techo laminen  aus d e m  chromaff inen Gewebe zustande 
k o m m e n  k6nnte .  

\Vir haben  daher  geprfift,  welchen Einfluss das Throm-  
bin auf  die Aminabgabe  aus der isoliert  du rchs t r6mten  
Nebenniere  hat .  Zu diesem Zweck wurden  frisch pr~i- 
i~arierte Rindernebennie ren  nach  dem yon  SCHf)MA~N 
et  al. 4 beschr iebenen Verfahren  mi t  sauers toffges / i t t ig ter  
Tyrodeli3sung un te r  e inem Druck  yon  40 cm H20-SAule 
bei  37°C r e t rog rad  durchstrOmt.  Das  aus einer  e twa  2 m m  
t iefen  Inzis ion ausfliessende Per fusa t  (durchschni t t l ich  
i ml /min)  wurde  jeweils  10 rain lang gesammel t  und  zur  
Eiweissf~Lllung m i t  3,5% konzent r ie r te r  PerchlorsXure 
versetz t .  Nach  Abzentr i fugieren  des Niederschlages 
wurde die L6sung mi t  10%iger  K~CO~-LSsung auf  p H  6,0 
gebrach t  und der Gehal t  an I<atecholaminen koIori- 
met r i seh  nach  der  Methode  yon  EULER und HAMBERG s 
gemessen. N a c h d e m  die Spontanfre ise tzung in einer  Vor- 
laufper iode b e s t i m m t  worden  war, wurde  10 min  lang mi t  
e iner  th rombinha t t igen  Tyrodel6sung du rchs t r6mt  und 
danach  die Durchs t r6mung  wieder  mi t  normale r  Tyrode-  
16sung fortgesetzt .  Als T h r o m b i n p r £ p a r a t  wurde  hoch- 
gereinigtes R inde r th rombin ,  gewonnen naeh  SEEGERS s, 
m i t  einer spezifischen Akt iv i t / t t  yon  2100 N I H - E / m g  
verwandt .  Das  Ergebnis  der  Versuche  ist  in der  F igur  zu- 
sammengefasst .  

D e m n a c h  k o m m t  es berei ts  nach  vor i ibergehender  
Durchs t r6mung  mi t  100 N I H - E  T h r o m b i n / m l  zu e inem 
deut l ichen  Anst ieg  der  Ka t echo l aminabgabe  aus der  
Nebenniere .  Bei  E rh6hung  der Th rombinkonzen t r a t i o n  

auf  300 N I H - E / m l  erre icht  die Aminabgabe  das Dreifache 
der  Ruhefreisetzung.  Die Inak t iv i e rung  des Fe rmen tes  
durch Bindung  an den spezifischen Thrombin inh ib i to r  
Hi rud in  7 ha t t e  such  eine Blockade  der  aminfre ise tzonden 
\Virkung des Thrombins  zur Folge.  

Von  den zum Vergleich gepri i f ten proteoly t i schen En-  
zymen  Trypsin,  Chymotryps in ,  Papa in  und Plasmin 
ha t t e  nur  das Tryps in  in einer  Konzen t r a t ion  yon  0,5 mg 
krist .  T ryps in /ml  eine gleichart ige Wirkung.  

W i r  haben  ferner untersucht ,  ob durch  E inwi rkung  yon 
Thrombin  auf  die isolierten Granula  des Nebennieren-  
marks  yore  Rind eine Fre i se tzung  von  Ka techo laminen  
ausgelSst  wird. Die Isol ierung und Inkuba t ion  der  Granula  
sowie die 13estimmung der  Adrenal in-  und Noradrenat in-  
abgabe erfolgte nach  der von  SCH/.~'MANN und ~VEIGMANN s 
beschr iebenen Methode.  I m  Gegensatz  zu den Versuchen 
an der Nebenniere  bewirkte  T h r o m b i n  keine s ignif ikante  
ErhShung  der  Aminabgabe  aus den in calc iumfreier  und 
catc iumhal t iger  L6sung suspendier ten  chromaff inen  Gra- 
nula  des Nebennierenmarks .  Auch  die E rh6hung  der  
Th rombinkonzen t r a t i on  auf 500 N I H - E / m l  brachte  keine  
Anderung  des Ergebnisses.  Der  Angr i f f spunkt  fiir die 
aminfre ise tzende Wi rkung  des Thrombins  kann demnach  
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