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hype r t ens ion  in rats,  i.e., adrena l  regenera t ion  hyper -  
tens ion  (which showed decreased a ldos terone  and  18-OH-B 
p roduc t ion  toge the r  w i th  increased p roduc t ion  of 18-OH- 
DOC o, 11) and  renal  hype r t ens ion  due  to  c lamping  of one 
renal  ar tery ,  in which  increased fo rma t ion  of a ldos terone  
has been observed~2. 

Table I. Body and organ weights of normal and spontaneously 
hypertensive rats 

Normal rats SH rats 

Kidney (g; n = 12) 0.835 4- 0.017 0.871 :t: 0.023 
Heart (g; n = 6) 0.715 i 0.020 0.965 4- 0.038 
Thymus (g; n = 6) 0.396 4- 0.045 0.401 :t: 0.037 
Adrenal (rag; n = 12) ' 26.45 ~: 2.28 29.95 :J: 1.17 

Table II. Metabolism of 4-14C-progesterone by adrenal glands of 
normal and spontaneously hypertensive rats 

% of 14C-progesterone added 
Normal glands SH glands 

The a p p a r e n t l y  normal  me tabo l i sm of proges te rone  by  
the  adrena l  g lands  of SH ra t s  suggests  t h a t  the  adrena l  
cor tex  is n o t  involved in t he  e t iology of th is  form of 
hyper tens ion .  L o u i s  et  al. 4 have  repor ted  an increased 
accumula t ion  of 3H-noradrenal ine  in the  hea r t  of t he  
SH rat ,  accompanied  by  normal  endogenous  levels of 
cardiac  noradrenal ine ,  b u t  these  changes  were regarded  
as secondary  to  t he  h y p e r t e n s i o n  r a t h e r  t h a n  p r i ma ry  
events ,  which  remain  as ye t  unknown.  

Zusammen/assung. Der E inbau  des laC-Progesterons in 
Cort icosteroide bei  Nebenn ie r ensegmen ten  yon  "vVistar- 
R a t t e n  mi t  spon t ane r  H y p e r t o n i e  un te r sche ide t  sich in 
n ichts  v o m  E i n b a u  bei Nebenn ie ren  der  Kont ro l l r a t t en ,  
was im Gegensatz  zu Befunden  mi t  regener ie r ten  Neben-  
nieren s teht .  L ine  kausale Beziehung zwisehen Neben-  
n i e ren r indenfunk t ion  und  s p o n t a n e m  H o c h d r u c k  sche in t  
ausgeschlossen zu sein. 
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18-Hydroxycorticosterone 3.91 4- 0.34 3.85 -4- 2.32 
Aldosterone 2.62 :~ 0.44 2.68 4- 0.4r 
18-Hydroxydeoxycortieosterone 6.26 4- 0.52 6.66 4- 0.53 
Corficosterone 17.32 4- 1.65 18.77 4- 1.85 
Deoxyeortieosterone 3.87 4-- 0.68 4.29 4- 1.33 
Progesterone ~ 6.70 ~= 0.79 6.37 4- 1.44 

Results are expressed as Mean 4- S.E.; n = 4. " Unlnetabolized sub- 
strate at the end of incubation. 
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E v o l u t i o n  of Nuc l e i c  Ac ids  and P r o t e i n s  in the Course  of R e g e n e r a t i o n  in an O l i g o c h a e t e  (Aulophorus 
furcatus) 1 

Al though  m a n y  papers  have  been  publ i shed  on the  
h is to logy of regenera t ion  in 01igochaete worms,  bio- 
chemical  da t a  on th is  p h e n o m e n o n  are s can ty  ~. These 
worms,  and  especial ly t he  Limicola  Oligochaete  Aulo- 
phorus [urcatus (Oken), a Naididae,  p re sen t  clear ad- 
van tages  for work  in regenerat ion.  The Naid idae  no t  only  
easily regenera te  a p a r t  t h a t  has  been  cut  off bu t  show 
asexual  r ep roduc t ion  in which  chains  of two  to  four  
m e m b e r s  are formed,  each m e m b e r  t hen  separa t ing  as a 
d i s t inc t  individual .  I t  is thus  easy to  ob ta in  clones of 
genet ical ly  un i fo rm mater ia l .  Our work  was m a d e  on 
such clones, ob ta ined  f rom a single ind iv idua l  cul tured  
in the  l abora to ry  a. Regenera t ion  is ob ta ined  by  cu t t ing  
wi th  a v o n  G r a d e  scalpel t he  head  or the  tai l  p a r t  of a 
demi -anaes the t i zed  worm placed in a w a t c h m a k e r  glass, 
where  t he  w o r m  is left for regenera t ion  4. Regenera t ion  
takes  place in abou t  2 days  for t he  ta i l  region or in abou t  
4 days  for the  head  region. 

Nucleic acids and  pro te ins  were de t e rmined  a t  regular  
in te rva ls  in worms  in the  course of regenera t ion .  Nucleic 
acids were de t e rmined  according to  BRISTOW and  DEU- 
CHAR 5. Lipid  ex t rac t ion  was pro longed to  18 hours  and  
D N A  (deoxynucleic  acid) ex t r ac t ion  to  20-30 min% Tota l  
p ro te ins  were d e t e r m i n e d  by  the  m e t h o d  of LOWRY et 

al.L modif ied  by  FlSZERL Ind iv idua l  worms  of a same 
clone placed in a s toppered  glass t ube  were weighed in 
a tors ion balance.  Dried weigh t  was d e t e r m i n e d  af ter  
d e h y d r a t i o n  at  l l 0~  till co n s t an t  weight .  Resul t s  are 
r epor ted  to opt ical  dens i ty  of solut ions of known  concen-  
t r a t i on  of calf t h y m u s  DNA, yeas t  R N A  (ribonucleic 
acid) and egg a lbumin,  employ ing  a B e c k m a n  D K  spec- 
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t r o p h o t o m e t e r .  Opt ica l  dens i ty  was d e t e r m i n e d  be tween  
220-300 n m  w a v e l e n g t h  for nucleic  acids and  a t  750 n m  
for pro te ins .  

Resu l t s  o b t a i n e d  are expressed  in ug /mg w o r m  d r y  
we igh t  for DNA,  R N A  a n d  pro te ins .  Dur ing  t h e  f i rs t  
day  a f t e r  opera t ion ,  a smal l  decrease  in t he  c o n t e n t s  of 
I ) N A  is obse rved  (Table  a n d  F igure  1) wh ich  pers is ts  
t i l l  t h e  3rd d a y  of regenera t ion .  T he  I ) N A  va lue  shown  
before  r egene ra t i on  is t h e n  rega ined  slowly. R N A  var ies  
more  t h a n  D N A  dur ing  regenera t ion .  R N A  c o n c e n t r a t i o n  
decreases  sha rp ly  d u r i n g  t h e  d a y  a f t e r  t he  w o r m  was 
cut ,  and  increases  a f t e rwards  r a t h e r  r ap id ly  d u r i n g  t h e  
fol lowing 2 days  and  less r ap id ly  d u r i n g  t h e  4 th  a n d  
5 th  days.  

Change  in p ro t e in  c o n c e n t r a t i o n  (Table  a n d  F igure  2) 
paral le ls  t h a t  of R N A  d u r i n g  t h e  f i rs t  d a y  a f te r  t he  opera-  

p o r t e d  @ t h a t  t h e  c o n c e n t r a t i o n  of acid pep t idases  increases  
b y  a b o u t  80~o du r ing  t h e  f i rs t  2 days  of r egene ra t i on  in 
a n o t h e r  Ol igochaete ,  Tubi/e,  tubifex. 

D N A  appea r s  no t  to  t a k e  p a r t  in  t h e  t u r n o v e r  of t he  
o the r  2 m a i n  cell c o m p o n e n t s  d u r i n g  regenera t ion .  
P r o b a b l y  i t  is t h r o u g h  di lu t ion,  because  i t  is be ing  used 
up  in  t he  mi toses  t h a t  t a k e  place  du r ing  regenera t ion ,  
t h a t  I ) N A  s l ight ly  decreases  d u r i n g  t he  second day  of t he  
process.  I t  seems l ikely t h a t  t h e  spl i t  f rac t ions  of p ro te ins  
a n d  R N A  are used to bu i ld  t he  cell c o m p o n e n t s  t h a t  are 
r ap id ly  be ing  fo rmed  in t he  region in regenera t ion .  The  
process  m a y  be  f u r t h e r  d iscussed in c o n n e c t i o n  w i t h  
cytological  f indings  a f te r  more  d a t a  on f r a c t i o n a t i o n  of 
p ro t e in s  and  nucleic  acid c o m p o n e n t s  are ob ta ined ,  which  
are u n d e r  way  @ . 
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Fig. 1. Variation of DNA arid RNA during regeneration. 
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Fig. 2. Changes in protein concentration and percentage of water 
during regeneration. 

Nucleic acids and proteins referred to dry weight, in '~g/mg 

Normal Worms in regeneration 
24 h 48 h 72 h 96 h 120 h 

I)NA 19.076 ~- 1.08 19.607 -t- 0.73 18.45 ~ 0.825 18.53 4- 1.145 18.77 4- 0.89 19.80 ___' 0.917 
RNA 49.45 -t- 1.54 37.29 4- 1.58 42.78~ 1.69 47.404- 2.39 43.59:Jz 1 .34-  45.844- 1.24 
Proteins 849.69 ~- 25.95 425.55 -- 17.9 528.96 i 12.2 599.25 -- 29.7 619.67 ~ 31.97 625.0 =: 36.14 
% of water 83.70 83.95 84.12 84.03 83.83 83.76 

t ion.  Accord ing  to  d e t e r m i n a t i o n s  a t  16 h, t h i s  decrease  
t akes  place r a t h e r  slowly. Inc rease  up  to  n o r m a l  t akes  place  
g radua l ly  f rom t h e  2nd to  t he  5th  day  a f te r  t he  opera t ion ,  
H y d r a t i o n  var ies  s l igh t ly  b u t  c lear ly  d u r i n g  regenera t ion ,  
t he  m a x i m u m  be ing  obse rved  a t  t he  second day.  

T a k i n g  in to  a c c o u n t  h y d r a t i o n ,  R N A  c o n c e n t r a t i o n  is  
f ound  to  decrease  a f te r  o p e r a t i o n  to  a b o u t  @/4 of t he  
in i t ia l  R N A  value.  D u r i n g  t h e  same  per iod p ro t e ins  
decrease  to  a b o u t  1/2 of t h e i r  in i t ia l  va lue  and  D N A  
decreases  b y  on ly  a b o u t  3% of i ts  in i t i a l  va lue  d u r i n g  
t he  2 days  t h a t  follow t h e  opera t ion .  These  resul t s  m a y  
be  i n t e r p r e t e d  b y  a s suming  t h a t  in  a f i rs t  p h a s e  of t h e  
process  of r egene ra t ion  a t u r n o v e r  of p ro t e in s  amt  R N A  
t akes  place  in wh ich  these  subs t ances  are pa r t i a l ly  spl i t  
to  soluble  f rac t ions  (small  po l ypep t i de s  or a m i n o  acids, 
a n d  oligor~ucleotides or nucleot ides) .  I n  a g r e e m e n t  w i t h  
th i s  i n t e r p r e t a t i o n  as to  t h e  pro te ins ,  i t  h a s  been  re- 

Rdsumd. L ' 6 t u d e  q u a n t i t a t i v e  des acides nucl6iques  et  
des pro td ines  au  cours  de la r6g6n6ra t ion  du  ve t  Oligo- 
ch6te  Aulophor~*s/urcatus m o n t r e  qu ' ap r6s  24 h le t a u x  
de R N A  d6croi t  de 25% et  celui des pro t6 ines  de 50%. 
I.e t a u x  de D N A  d6croi t  d ' e n v i r o n  3% en 48 h. Le 5e 
jour  de r6gdn6ra t ion  les va leu r s  no rma les  son t  r6tabl ies .  
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