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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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Atomic extinction coefficients e(P) of 'crude' and 'pure' DNA preparations before and after thermal denaturatio=h 'melting point* Tta and 
residual histone content. The standard error is given 

'pure' DNA 'crude' I)NA Nueleopmtein 

Residuat histone (% of DNA) 0.43 4- 0.06 (14) 5.11 4- 0.26" (14) - -  

e(P) in native state 6725 4- 82 (10) 7457 4- 75" 111) 7538 4- 263 (6) 
e(P) in denatured state 8958 4- 127 (I0) 9473 4- 71• (11) - -  

de(P) of individual experiments + 2278 4- 75 (I0) + 2015 4- 87 u (II) - -  
de(P) in % of e(P) native + 33.8% + 27.0% 

Trn in 0,0025 M NaNO a 58.5' 4. 1.60 (8) 65,6' 4- 1.9"* (9} 83.8" 4- 1.4" (6) 

• Difference crude-pure signif, at p < 0.005. u Difference crude.pure signif, at p < 0.05, * Difference crude-pure tlsnl[, at p < 0.02. 

or  33.8%) t h a n  in the  ' c rude '  D N A  (+ 2015, 27.0%). Since 
the increase in UV-ext inc t ion  at  260 mp on heating a 
D N A  solut ion is considered to be a sign of the breaking of 
the  pur ine-pyr imidine  hydrogen bonds holding the double 
helix toge the r  n, the  lower value for Ae(P) shown by the 

Pure ONA~ 

N t2 

~ u 

Thermal denaturation of 'pure' DNA (0.45% residual histone), 
'crude' DNA (3.65% residual histone), and intact nucleoprotein from 
the same individual bovine thymus. Extinctions read at ambient 

temperatures, in 0.0025 M NaNO,. 

DNA with the higher histone content  would appear  to 
indicate incomplete denaturat ion due to a s tabil iz |ng 
effect of the residual protein. The possible objection tha t  
the higher e(P) of the unheated 'crude '  DNA shows a par- 
t ial  denaturation, does not seem valid, since on further  
purification the 'pure '  DNA with the expected t(P) for 
undenatured DNA is obtained 6.~=. Tile considerable in- 
crease in T m from tim 'pure '  to the 'crude ° DNA anti to the 
intact nucleoprotein also suggests a stabilizing effect of 
the histones on the I)NA structure n. 

Zusammen/assung. Durch gr6sseren Gehalt  an Rest-  
histon wird die StabiliUit yon Deaoxyribonucleinstture ge- 
genltber der thermischen Denaturierung in 0.00252,1 
NaNOs erh6ht,  und die Zunahme des a tomaren Ext ink-  
tionskoeffizienten e{P) wtihreml tier l )enaturierung ver- 
ringert. 
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R 6 s u l t a t s  d e  I~reffes  c c e l o m i q u e s  d ' 6 b a u c h e s  

g o n a d i q u e s  d e  P o u l e t  d e  4 j o u r s  

Le hasard est  & l 'or igine du present travail .  Nous nous 
~tions propos6 d '6 tudier  l '6volut ion du m~son~phros d 'em- 
bryon de Poule t  dans les condit ions de la greffe c0elomique 
et  avions choisi entre  autres  des embryons de 4 jours 
comme donneurs .  Or, ~ ce stade, l '~bauche gonadique ne 
se d6tache pas encore tr6s ne t tement  du m6son6phros et 
il nous 6tai t  arriv6, dans 3 cas sur douze, de la trans- 
planter  en t o u t  ou en part ie  en m~me temps que le frag- 
ment  de m6son6phros. Dans les 3 cas, elle s '6tait  dill6- 

renci~e en un testicule apparemment normal au sein d'un 
hOte femeile qui, dans les 3 cas, ~tait pratiquement d6- 
pourvu de canaux do MUller. Mais on soumettant los trans- 
plants ~ ]°examen histologique, nons nous nper~Qmes 
de la f6minisation partielle de Fun d 'eux (WKNmIeR et 
M^uNowsK^t). Nous nvons voulu reproduiro cos r~sultats. 

Matdriel et mdthode. Lkeuf  de l)oule de race l .eghorn 
blanche (Gallus gailus L.) nous servit  tie mat6riel d 'exp~- 
rience. 

I j..p. Wnmc~a et W. M^u~ow~KA, 7.ool. pol. 1,t, fa~. 1-2 (tr~4). 


