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Parallel characteristics of extremely thermophilic acidophilic bacteria 

EXPERIENTIA 30/8 

Sul/olobus acidocaldarius 2 MT series ~ BRIERLEY and BRIERLEY 2 Thermoplasma acidophila a 

Source (~ 76-90 
Source (pH) 1.5-2.5 
Optimum (max)~ 70 75 (75 85) 
Optimum pH 2.0-3.0 
Nutrient tolerance <0.25% 
Size (~m) 0.8-1.0 
Form Irregular spheres, 

(lobed), plastic 
Nuclear region No 
Pili Present, numerous 
Coat Sub-unit array 
Peptidoglycan Absent 
Glucosamine Present (low) 
Vancomycin Resistant 
Novobiocin Sensitive 
Lysis, Na dodecylsulphate Rapid 
Lysis, lysozyme No 
Autotrophy utilizing S, facultative 
Heterotrophy utilizing Aminoacids •  sugars 4- 

(strain-variable) 
Lipids based on Glycerol diether of 

isopranoid C40 
GC content (%) 60-66, 70 

74-89 66-69 56 
1.4 2.6 2.6 2.0 
75 87 (80-89) 60 (75) 60 (65) 
3.0-4.5 2.0 2.0 

<0.20% n.d. <0.20% 
1.0-1.5 1.0-1.5 0.1-3.0 
Irregular spheres, plastic Irregular spheres, plastic Spheres, plastic 

Only in dividing cells No No 
Present, numerous n.d. Present 9 
Sub-unit array Amorphous Absent 
Absent Absent Absent 
Present (low) n.d. Absent 
Resistant n.d. Resistant 
Sensitive n.d. Sensitive 
Rapid ll.d. Rapid 
No ll.d. No 
Fe, S, facultative Fe, S, obligate No 
Aminoacids --, sugars + Obligate autotroph Requires complex media 

Glycerol diether of n.d. Glycerol diether ~ of 
isopranoid C40 isopranoid C4010 
39 45, 48 54-60 24-291, 469 

n.d. = no data. ~ Present work. 

c h a r a c t e r  shou ld  be inc luded  in t h i s  g r o u p  a n d  n o t  ass ign-  
ed to  st i l l  f u r t h e r  n e w  gene ra  ; how eve r ,  we h a v e  r e f r a ined  
f r o m  a f o r m a l  a s s i g n m e n t  of n o m e n c l a t u r e  e i the r  to  or  
w i t h i n  t h i s  g roup ,  t a k i n g  the  v i e w  t h a t  un less  a change  of 
n o m e n c l a t u r e  p r o v e s  g e n e r a l l y  accep tab le ,  i t  is b e t t e r  n o t  
p r o p o s e d .  I n f o r m a l l y  we p r o p o s e  the  g r o u p - n a m e  
Caldariella. 
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Riassunto.  Si r i p o r t a  l ' i s o l a m e n t o  di u n  n u o v o  mJcro-  
o r g a n i s m o  a c i d o t e r m o f i l o  pe r  m o l t i  a~icetti iden t ico  al 
S. acidocaldarius, m a  n e t t a m e n t e  d ive r so  nel la  c o m p o s i -  
z ione in bas t  del  D N A .  Si d i scu te  d e l l ' o p p o r t u n i t a  di 
c lass i f icare  in u n  un ico  g r u p p o  o l t re  ai due  m i c r o o r g a n i s m i  
gia menz iona t J ,  a n c h e  a l t r i  m i c r o o r g a n i s m i  r~cidotermofili 
simili .  
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Effect of Testes Removal and Androgen Replacement Therapy on Enzyme Levels in 
Hypothalamus and Pituitary of Frog (Rana esculenta) 

T h e  v e r t e b r a t e  h y p o t h a l a m u s  a n d  p i t u i t a r y  are 
i n t i m a t e l y  re la ted ,  in  as  m u c h  as t h e  h y p o t h a l a m u s  
con t ro l s  m a n y  of t h e  h y p o p h y s e a l  f u n c t i o n s ,  a n d  as  
such  these  t w o  o r g a n s  ( h y p o t h a l a m o - h y p o p h y s e a l  s y s t e m  
= H H S )  c o n s t i t u t e  t he  cen t r a l  f e edback  s y s t e m l - K  
T h e  b iochemica l  e v e n t s  w h i c h  cha rac t e r i ze  t h e  v a r i o u s  
p h a s e s  in t he  r e g u l a t o r y  m e c h a n i s m s  of t h e  v e r t e b r a t e  
H H S  are, howeve r ,  p o o r l y  k n o w n  4. A b o u t  t h e  e n z y m i c  
prof i le  of  t h i s  s y s t e m  u n d e r  n o r m a l  a n d  e x p e r i m e n t a l  
cond i t ions ,  t h e  l i t e r a t u r e  is st i l l  m o r e  s c a n t y  ~, 5. 

Since c a s t r a t i o n  h a s  been  f o u n d  to  p r o d u c e  r e m a r k a b l e  
m o r p h o l o g i c a l  a n d  m e t a b o l i c  c h a n g e s  in t h e  H H S  of 
g reen  frog, R a n a  esculenta 6, 7 i t  w a s  ou r  a i m  to  s t u d y  t h e  
effects  of c a s t r a t i o n  u p o n  t h e  e n z y m e  a c t i v i t y  in t h e  
h y p o t h a l a m u s  a n d  p i t u i t a r y  of t h i s  a n u r a n  a n d  to  

e s t a b l i s h  if t hese  c h a n g e s  cou ld  be cor rec ted  b y  t e s tos -  
t e r o n e  p r o p i o n a t e  (TP).  

I C. B. JORGENSEN, in The Hypothalamus (Eds. L. MARTINI, 
M. MOTTA and F. FRASCHINI; Academic Press, New York & 
London, 1970), p. 649. 

2 j .  p. SCHADE, in The Hypothalamus (Eds. L. MARTINI, M. MOTTA 
and F. FRASCHINI; Academic Press, New York & London 1970), 
p. 69. 

2 R. K. RASTOGI and G. CHIEFFI, J. exp. Zool. 787,263 (1972). 
4 J. A. MOGUILEVSKY, L. E. KALBERMANN, C. LIBRRTUN and C. J. 

GOMEZ, Proc. Soe. exp. Biol. Med. 736, 1115 (1971). 
5 p. M. PACKMAN and E. ROSINS, Endocrinology 87, 13 (1970). 
6 R. K. RASTOGI and G. CHIEFFI, Gen. comp. Endocr. 75, 247 (1970). 
7 R. K. RASTOGI and G. CHIEFFI, J. Endocr. 55, 471 (1972). 
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A d u l t  males  (25-35 g) were c a s t r a t e d  in Sep tember .  
3 weeks l a t e r  a group of cas t r a t e s  was  in jec ted  w i t h  a 
dose of 30 ~g TP / f rog  (3 f rac t ions  of 10 ~g each) for I week. 
The  res t  of t h e  cas t r a t e s  were inocu la ted  w i t h  0.02 ml  
a l m o n d  oil/frog. A g roup  of i n t a c t  frogs se rved  as n o r m a l  
controls .  For  each  d e t e r m i n a t i o n ,  m a t e r i a l  f rom 2 frogs 
was pooled a n d  homogen ized  in  cold de ionized  water .  
The  m e t h o d s  to meas u r e  mal ic  d e h y d r o g e n a s e  (MDH), 
g lucose -6 -phospha te  dehyd rogenase  (G6PDH) ,  acid phos-  
p h a t a s e  (ACP), g lucose -6 -phospha tase  (G6P) and  fi- 
g lucuron idase  (fi-GLR) were modi f ied  f rom STROMINGER 
a n d  LOWRY s, BUELL et  al. 9, C H I E F F I  et  al. ~0, FR~;EDLAND 

a n d  HARPER 11, an d  RoBI~SO~ ~ respect ively .  P ro t e ins  
were d e t e r m i n e d  w i t h  t he  m e t h o d  of LowRY et al. la 

Resu l t s  are s u m m a r i z e d  in t he  Figure.  T he  ACP 
a c t i v i t y  of ca s t r a t e s  was s ign i f i can t ly  reduced  in t he  
p i t u i t a r y  (p < 0.02), whi le  in  t he  h y p o t h a l a m u s  it  
r e m a i n e d  u n a l t e r e d  as c o m p a r e d  to  t he  n o r m a l  value.  
A d m i n i s t r a t i o n  of T P  more  t h a n  doub led  the  p i t u i t a r y  
ACP level  as c o m p a r e d  w i t h  the  ca s t r a t e  va lue  (p < 0.001), 
su rpass ing  even  t he  n o r m a l  va lue ;  in  the  h y p o t h a l a m u s  
th i s  s t i m u l a t i o n  was less in tense .  G 6 P  level of c a s t r a t e  
p i t u i t a r y  and  h y p o t h a l a m u s  was 4 0 - 5 0 %  lower t h a n  in 
the  same t issues  of n o r m a l  frogs (p < 0.001). T P  ad-  
m i n i s t r a t i o n  b r o u g h t  back  to n o r m a l  level the  enzyme  

[]]11111 normal ~ ]  castrate ~ cast.+TP 

Enzyme levels iH the pituitary (PD) and hypothalamus (H) of frog 
following castration and testosterone propionate (TP)-treatment. 

activity of pituitary, while that of hypothalamus, 
although significantly greater than m castrates (p < 
0.001) was notably lower than that in normal frogs. 
Castration significantly reduced the MDH and fl-GLR 
levels of both pituitary and hypothalamus (p < 0.01 
0.001) while TP administration brought back these 
values to normal levels as in the case of fl-GLR or to a 
st i l l  h igher  level  as seen for MDH.  The  G 6 P D H  a c t i v i t y  in 
p i t u i t a r y  showed a s ign i f ican t  rise fol lowing ca s t r a t i on ;  
th i s  s t i m u l a t i o n  c o n t i n u e d  even  a f te r  T P - t r e a t m e n t .  In  
t he  h y p o t h a t a m u s ,  however ,  c a s t r a t i o n  el ici ted a signifi- 
c an t  d i m i n u t i o n  in the  G 6 P D H  level  and  T P  r e s t i m u l a t e d  
th i s  e n z y m e  (p < 0.001). As far  as p ro t e in  c o n c e n t r a t i o n  
is concerned,  b o t h  c a s t r a t i o n  a n d  T P - t r e a t m e n t  exercised 
a pos i t ive  effect. T h a t  c a s t r a t i o n  s t i m u l a t e s  t he  p ro t e in  
c o n t e n t  of frog p i t u i t a r y  and  h y p o t h a l a m u s ,  i r respec t ive  
of the  per iod  of cas t ra t ion ,  has  a l r e a d y b e e n  d e m o n s t r a t e d L  

A cons iderab le  a m o u n t  of l i t e r a tu re  is ava i l ab le  upon  
the  effects of o r ch i ec tomy  and  androgen ic  s teroids  on  
enzyme  levels in var ious  o rgans  (for l i t e r a tu re  see PITOT 
and  YATVIN14). I t  was n o t e d  t h a t  m a n y  enzymes  in t he  
p ros ta te ,  s emina l  vesicle a n d  k i d n e y  of m a m m a l s  de- 
crease a f te r  c a s t r a t i o n  and  r e p l a c e m e n t  of s teroid,  i.e. 
t e s to s t e rone  b r ings  b a c k  t he  e n z y m e  to  con t ro l  level  
r ep r e sen t i ng  a s ign i f ican t  increase  over  t he  ca s t r a t e  level. 
H H S  of males  is also sens i t ive  to  t es tos te rone ,  since th i s  
sys tem,  t h r o u g h  t he  f eedback  m e c h a n i s m ,  cont ro l s  the  
t e s t i cu la r  func t ion ing  I n  fac t  in t he  frog c a s t r a t i o n  and  
T P  a d m i n i s t r a t i o n  man i f e s t  s imi la r  effects u p o n  t he  
a c t i v i t y  of m a n y  enzymes  s tud ied  in t he  H H S ,  as those  
r epo r t ed  for o the r  t i ssues  in m a m m a l i a n  species. The  
resul t s  p r o b a b l y  fu rn i sh  us good reason  to bel ieve t h a t  
those  enzymes  of frog H H S  which  d i m i n i s h  a t t e r  cas t ra -  
t ion  are induced  b y  TP.  

A l t h o u g h  a t  p r e sen t  i t  is d i f f icul t  to  ass ign a precise 
func t iona l  s ignif icance to these  e n z y m e  changes ,  i t  seems 
logical to  suppose  t h a t  t h e y  are cor re la ted  w i t h  t he  
h o r m o n a l  v a r i a t i o n s  (synthesis ,  release, degrada t ion)  in 
the  H H S  15 

Riassunto. La  cas t raz ione  p rovoca  u n a  d iminuz ione  
s igni f ica t iva  nel la  a t t iv i t& di  a lcuni  degli  enz imi  s t ud i a t i  
(ACP, G6P,  MDH,  fl-GLR) sia ne l l ' adenoipof i s i  che 
ne l l ' i po t a l amo  di  Rana esculenta. Invece  la G 6 P D H  (solo 
nel l ' adenoipof is i )  e le p ro te ine  a u m e n t a n o .  II p r o p i o n a t o  
di t e s to s t e rone  causa  un  a u m e n t o  no tevo le  del livello 
enz ima t i co  dei cas t ra t i .  
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