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calcium concentration, of the anions described above, of 
epinephrine and of the cardiac active glycosides. 

A possible explanation for the mode of action of fluoride 
would be the assumption that  it  interferes somehow with 
the activity of those intracellular structures which absorb 
calcium under the expenditure of energy it. Such an intra- 
cellular inhibit ion of the absorption of free calcium ions 
should delay the onset of the relaxation phase and prolong 
the rising t ime of the contraction, The prolongation of the 
rising phase is not  the consequence of an increased dura- 
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tion of membrane excitation since the action potential is 
shortened by an inotropically acting concentration of 
NaF aa. It is consistent with the view of an intraceilular 
action of fluoride that its inotropic effect develops, in 
contrast to that of the other anions, in the course of 30-40 
min to its maximal value. The inotropi¢ action of F -  is 
not influenced by a change of the sodium concentration 
in the medium. 

Zusammenlassung. Ersatz der Chlorionen des Suspen- 
sionsmediums dutch N O r ,  Br- oder J -  verstltrkt die Kon- 
trakfionskraft des Herzmuskels im Gegensatz zu der des 
Skelettmuskels durch Vergr6sserung der Anstiegssteilheit 
der Kontraktion. Dagegen wirkt F -  (5 mM) am Herzen 
positiv inotrop durch VerHingerung der Anstiegszeit der 
Kontraktion. 

M. REITER 

Pharmakologisches lnstitut der Universiffit Miinchen 
(IPesl Germany), November 16, 1964, 

Fig. 4. The action of 5 mM fluoride on the contraction curve of the 
guinea-plg papillary muscle, 3,2 mM Ca++; 140 mM Na +. 35°C; 
stimulation frequency I sec-L Upper curve: 27 min after adding 

fluoride, 
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R 6 a c t i o n  h y p o t h e r m i q u e  condi t ionne l l e  li6e 
l 'effet  de  l a  c a r b a m i n o y l c h o l i n e  

L'action hypothermique des substances cholinergiques 
est bas6e sur des m~canismes complexes, p6riph6riques et 
centraux ~, den t  les rapports ne sent pas encore compl~te- 
meat 61ucid6s. Nous anus sommes propos6 d'6tudier ce 
probl~me par la m6thode des r6flexes conditionnels, ap- 
pliqu6e avec succ6s dans la recherche des effets thermiques 
de certaines substances pharmacologiques~. 

Nous avons essay6 d'61aborer un r6flexe conditionnel 
chez 10 rats albinos adultes, en administrant par vole 
hypodermique 0,25 mg/kg de carbaminoylcholine (Carbo- 
colin) associ~e ~ un complexe d'excitants st6r~otypes du 
milieu. A cet effet, pendant  34 jours, les animaux iurent 
plac6s chaque matin $ une heure fixe dans une chambre 
isol~e et obscure, temp6r6e ~. 20-23°C; la temperature 
rectale fut  mesur6e /k des intervMles de 30 rain, pendant 
3 h apr~s l ' injection; on a fait agir un dispositif dormant 
stimuli sonores et tumineux intermittants. On a d~clench6 
le r6flexe conditionnel en injectant une solution physio- 
logique de NaC1 seule au lieu de la solution de carbaminoyl- 
choline. 

La Figure pr6sente les valeurs moyennes des r6actions 
de temp6rature. Chaque jour d'exp6rience est reprbsent6 
par une colonne, den t  la longueur correspond ~ la surface 
comprise entre la courbe de temp6rature actuelle et l'abs- 
cisse (par planim6trie). On observe Faction hypothermi- 
sante de la carbaminoylcholine pr6sentant des oscillations 
d'intensit6 et le r6flexe conditionnel d6clench6 apr~s 
11-20-23 renforcements qui se manifestait r~guli~rement 
par des r6actions hypothermiques marqu6es. 

On salt que l'effet hypothermique des substances cho- 
linergiques se produit principalement par l 'augmentation 

de la thermodispersion due h la vasodilatation cutan6e et 
la sdcr6tion sudorale. Mais le rtsultat  de notre expe- 

rience indique que la mobilisation des processus thermo- 
lytiques peut avoir une autre origine que l'action para- 
sympathicomim6tique de la substance b. la pdriphtrie. 
L'effet ~galement hypothermique de la carbaminoyl- 
choline et du r6flexe conditionnel d6montre la participa- 
tion de certains rn~canismes centraux dans I'abaisscment 
de la temp6rature, vu qu'en g~n~ral on nc r~ussit pas ~. 
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Valeurs moyennes p|anim~triques des r~action,~ ilwrmiques. Colomles 
blanches: i'effet de ia carbaminoylchollne pendant Its associations. 

Colonnes noires: les d~clenehements dtl r~flexe cnmltflonnel. 
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reprodui re  par  un rSflexe condi t ionnel  los act ions phar -  
macologiques  exerc~es sur  les organes effecteurs  3. Ainsi, 
OBAL e t a l .  * n ' o n t  pas obtenu de l ' hype r the rmie  condi-  
t ionnel le  en ut i l i sant  le 2,4-dini troph6nol ,  t andis  qu ' i l s  
on t  r~ussi ~ coudi t ionner  l ' hype r the rmie  amph~tamin ique .  

Cet te  in te rpre ta t ion  concorde avec  los donn6es ~,4 con- 
ce rnan t  les diff~rentes act ions centrales  des drogues cho- 
l inergiques.  Connaissant  la  re la t ion fonct ionnel le  ent re  les 
centres the rmiques  e t  la fo rmat ion  r6ticul6e s e t  t e n a n t  

_compte  de l ' impor t ance  de ce t te  fo rmat ion  dans la g6n6se 
des r~flexes condi t ionne lsL nous a d m e t t o n s  clue c ' e s t  
j u s t e m e n t  Fact ion  de la ca rbaminoylcho l ine  sur  los 
chotino-r~cepteurs du sys tbme ac t i va t eu r  ascendan t  r6ti- 
culaire  * qui  d~te rminera i t  son act iv i t~  t he rmo ly t i que  e t  
le r6sultat  de la r6ponse condi t ionnel le  fix~e ~ elle. 

Zusammen/assung. Ein  auf  die W i r k u n g  yon Carb- 
aminoylchol in  an R a t t e n  aufgebau te r  bed ing te r  Ref lex  

ruff  eine Tempera tu r senkung  hervor .  Dieses Ergebnis 
weist  auf  eine auf  den afferenten Tell der  Fo rma t io  reticu- 
laxis ger ich te te  Wi rkung  des Stoffes him 
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S t a b i l i z a t i o n  of  D N A  S t r u c t u r e  b y  H i s t o n e s  

a g a i n s t  T h e r m a l  D e n a t u r a t i o n  1 

His tones  h a v e  been  discussed in recent  years  as possible 
regula tors  of the  func t ion  of genes, by  b locking  the  surface  
of t he  desoxyr ibonucle ic  acid (DNA) to  which  t h e y  are  
a t t a ched  2,3. A l though  the  detai ls  of  the  s t ruc tu re  of t h e  
na t ive  nucleoprote in  are  no t  ye t  known,  i t  has  recen t ly  
been suggested t h a t  t he  historic Mpha-hel ix  f i ts  in to  the  
' la rge  groove '  of t he  WATSoN-CRICK D N A  double  helix,  
a t  an  angle  of 60 ° to the  main  D N A  axis, and t h a t  thus  
his tone molecules  could form bridges be tween  D N A  
helices, or  s tabi l ize a long D N A  helix in to  a ' super-hel ix '  
of as ye t  u n k n o w n  dimensions  4. In  the  course of our  own 
inves t iga t ion  into the  s t ruc tu ra l  ageing of DNA,  we h a v e  
been led to the  idea t h a t  histone,  f i rmly  bound  to  t he  
nucleic acid in prepara t ions  f rom t h y m u s  of aged bovines,  
s tabil izes i t  agains t  t he rma l  dena tu ra t i on  ~. The  present  
co m m u n ica t i on  repor ts  on the  behav iour  of nucleoprote in  
and D N A  prepara t ions  wi th  di f ferent  amoun t s  of residual  
h is tone  (prepared f rom indiv idual  bovine  thymus)  on 
t h e r m a l  dena tura t ion ,  and presents  ev idence  for the  
s tabi l iz ing effect  of his tones  on the  D N A  double  helix. 

Material and methods. Star t ing  wi th  ind iv idual  bov ine  
thymus ,  t he  nuc leopro te in  (method of CRAMPTON et  at. ~) 
and  D N A  in two  degrees of p u r i t y  (method of KAY e t  
al. ~, see also 5) were  p repared  each t ime.  His tone  con t en t  
of the  D N A  prepara t ions  was  ca lcu la ted  f rom t h e  deter -  
mina t ion  of arginine con ten t  (method  of SAKAGUCmS), 
and  phospha te  was de te rmined  by  the  m e t h o d  of  JoNEs 
e t  al.*. T h e r m a l  dena tu ra t ion  was measured  in 0 .0025M 
NaNOa, p H  5.4, a t  a D N A  concen t ra t ion  of abou t  20 
/,g]ml. For  the  nucleoproteins,  which  were  p repared  as 
gels in dist i l led water ,  d i lu t ion series were m a d e  wi th  
N a N O  3 solutions and a concen t ra t ion  g iv ing an ex t inc t ion  
a t  260 m/~ of abou t  0.300 chosen. The  'me l t ing  t empera -  
tu re '  T m was de te rmined  as usual  f rom the  plot  of 
Eto]E2~o (at 260 mp) agains t  t empera tu re ,  T m being the  
t empe ra tu r e  of ha l f -max ima l  dena tura t ion .  The  a tomic  
ex t inc t ion  coefficient  wi th  respect  to phosphorus ,  e(P), 
was ca lcula ted  according to the  formula  g iven by  CHAR- 
GAFF and ZAMENHOF 1°. 

Results. Figure  1 shows an  example  of the  denaturat ion 
curves  ob ta ined  wi th  t he  nucleoprotein ,  t h e  ' c rude '  and 
the  ' pure '  D N A  from consecut ive  pur i f ica t ion  steps of the 
same  ind iv idua l  t h y m u s  mater ia l .  The  ma in  distinctions 
in  the  behav iou r  of t he  di f ferent  p repara t ions  are :  (1) the 
higher  the  his tone content ,  t he  h igher  t he  'me l t ing  point '  
Tin, and (2) the  h igher  the  h i s tone  conten t ,  the  smal ler  the 
inc remen t  of ex t inc t ion  a t  260 mp  observed  af te r  heating 
to  95°C. This  second charac ter i s t ic  is t rue  for t he  com- 
par ison of the  ' c rude '  and ' pu re '  DNA,  b u t  t h e  intact 
nucleoprote ins  showed i r regular  behaviour ,  some prepara- 
t ions g iv ing high values  for Eto]E,5o around 90°C (up to 
1.5). The  low e lec t ro ly te  concen t ra t ion  chosen for these 
exper iments  (0.0025M) gives suff icient ly low T m values 
for t he  ' pure '  D N A  prepara t ions  to demons t ra t e  clearly 
the  s tabi l iz ing effect  of the  addi t iona l  historic retained in 
t he  ' c rude '  preparat ions .  The  Table  shows these  relation- 
ships in more deta i l  for a n u m b e r  of exper iments .  In  addi- 
t ion  to the  two  points  a l ready  ment ioned,  these  figures 
demons t r a t e  t h a t  the  ' c rude '  p repara t ions  h a v e  greater 
e(P) values  than  the  'pure ' ,  bo th  in t he  na t ive  and in the 
dena tu red  states .  The  increase in e(P) dur ing  denaturat ion 
[Ae(P)] is s ignif icant ly  h igher  in the  ' pure '  D N A  (+  2278, 
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