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stance of unknown ident i ty .  Avai lable  indirect  evidence 
would suggest t ha t  the  MSS is not  A C T H  1 because 
(1) A C T H  is only about  1-2/100 as ac t ive  as M S H  in s t imu-  
lat ing melanin  dispersion 9,10, (2) corticoids do not  influence 
background adap ta t ion  a l though they  are known to 
inhibi t  A C T H  secret ion n and (3) it  is difficult  to under-  
s tand the  surv iva l  a d v a n t a g e  of ac t iva t ing  the  adrenals  
each t ime  the  frog is required to d a r k  adapt ,  and vice 
versa. Fur thermore ,  our results suggest an inhib i tory  
regulat ion of the  secretion of the  frog MSS, whereas 
A C T E  secretion ill the  m a m m a l  is regulated by  a releasing 
factor.  Since the  regulat ion of MSS secretion appears  to 
be inhibi tory  and similar  studies have  provided  ident ical  
evidence for the  inh ib i tory  regula t ion of M S H  secretion 
by  the  pars  in te rmedia  7, s i t  is possible t h a t  the  melano-  
cy te-s t imula t ing  substance of the  pars  distalis is MSH.  

The presence of a MSS in the  hypo tha l amus  has been 
repor ted  previous ly  7,s,12 and we ~ have  suggested tha t  
the  accumula ted  MSS is indicat ive  of a feedback control  
loop in which the  circulat ing MSS regulates the  secretion 
of the  inhibi tor  to M S H  secretion. The  lack of MSS in 
the  cort ical  ext rac ts  lends fur ther  suppor t  to this sug- 
gestion. The  abi l i ty  of cort ical  ext rac ts  to inhibi t  MSS 
secretion could be due to the  catecholamines  found in 
the  bra in  4. 

Fu r the r  s tudy  of the  neuroendocr ine  control  of frog 
background adap ta t ion  will require the  de te rmina t ion  
of the  iden t i ty  of the  MSS of the  pars distalis and the  
ident i ty  of the  inhibi t ing substance(s) of the  hypo tha lamus  
and cortex.  

Zusammen/assung. Nachweis,  dass die  pars distalis der 
Hypophyse  des Leopardfrosches Rana pipiens eine Me- 
lanozyten  s t imul ierende Substanz enth~ilt, die in v i t ro  
abgesonder t  wird. W&sserige E x t r a k t e  aus H y p o t h a l a m u s  
und Kor t ex  des Frosches h e m m e n  die Ausscheidung der 
die Melanozyten s t imul ierenden Substanz in vi tro.  
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In Vitro Metabolism of Progesterone by the Adrenals of Spontaneously Hypertensive Rats 

Spontaneous  hyper tens ion  (SH) has been induced in 
rats  by prolonged inbreeding or  cross-breeding 1,~. The  
incidence of hyper tens ive  disease in these rats  was re- 
por ted  original ly to be as high as 100%, and according 
to LAVERTY and SMIRK s the  levels of blood pressure 
become progressively higher  wi th  successive generations.  
The  et iology of SH is unknown,  a l though is no t  depen- 
dent  on high salt  intake, unl ike o ther  forms of experi-  
menta l ly  produced hyper tension,  such as hyper tens ion  
induced by  high saline intake, by  adrenal  regenerat ion,  
and by  adminis t ra t ion  of deoxycor t icos terone  (DOC)4, 5. 
Bi la tera l  ad rena lec tomy lowers the  blood pressure in 
bo th  normal  and SH rats  bu t  does not  modi fy  the  pre- 
opera t ive  pressure difference be tween  t i le 2 groups ~. 

W e  have  compared  the  conversion of labelled progeste- 
rone by  incuba ted  adrenal  glands f rom normal  and SH 
rats in order  to establish whether  the  cort icosteroid bio- 
synthet ic  pa t t e rn  differs in the  2 groups. 

Materials and methods. S H  rats, Wis ta r  descendants,  
were generously donated  by  Dr. C. T. HANSEN, N I H .  
Female  first  generat ion descendants  f rom these animals  
were used, and Wis ta r  female  rats  of s imilar  weight  
obta ined f rom a local breeder served as controls.  Tile 
mean  blood pressure of the  hyper tens ive  rats  was 200 
4 r a m  t t g  (SE;  n = 6). The  animals  were decapi ta ted  
af ter  N e m b u t a l  anesthesia  (5 rag/100 g) and the  adrenals  
quar tered,  pre incubated  for 45 rain and then  incubated  
for 4 h in 2 ml  Krebs-Ringer  b icarbonate  glucose sup- 
p lemented  medium,  under  an a tmosphere  of 95% O s - 
5 % C O  2, in the  presence of 4 . 8 4 •  of 4-14C - 
progesterone (SA 2 m C / m g ,  New Eng land  Nuclear).  
Incuba t ions  were per formed in quadrupl icate .  The  media  
were ext rac ted  3 t imes  wi th  d ichloromethane,  t i le 
ext rac ts  were chromatographed  in the  to luene-propylene 
glycol sys tem 7 and the  eff luent  conta ining DOC and 
progesterone was developed in the  Bush B3 sys tem s. The  
rad ioac t iv i ty  present  in the  steroid fract ions correspond- 
ing to 18-hydroxycor t icosterone (18-OH-B), aldosterone,  

18-hydroxydeoxycor t icos terone  (18-OH-DOC), corticos- 
terone, DOC and unmetabol ized  progesterone,  was 
measured by  l iquid scint i l lat ion counting,  af ter  der iva t ive  
format ion  and mul t ip le  chromatography .  The  methods  
used for steroid pur i f ica t ion have  been published else- 
whereg, 1~ All the  repor ted  values  have  been corrected 
for procedural  losses f rom the  recovery,  at  the  last  s tage 
of purification,  of non-radioac t ive  s tandards  added im- 
m e d i a t e l y  after  incubation.  The  recovery  of 18-OH-B 
was assumed to equal  t ha t  of 18-OH-DOC, since no pure  
s tandard  was available.  

Results and discussion. Table  I gives the  organ weights  
of rats  of approx ima te ly  the  same body  weight  (SH 
214 • 4 g, controls 238 Jc 2 g, n = 6). No significant  dif- 
ferences were observed in kidney,  t h y m u s  or adrenal  
weight ,  bu t  the  hear t  weights  were increased in SH rats  
(P < o.ool). 

Table  I I  presents  the  per  cent  r ad ioac t iv i ty  recovered 
in 6 steroid fractions,  which was r emarkab ly  similar for 
bo th  groups of rats.  These results are in marked  contras t  
wi th  previous findings on o ther  forms of exper imenta l  
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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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