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was recorded  for 1 m i n  and  s u b s e q u e n t l y  0.2 ml  glucose 
(0.5 M) and  0.025 ml  exocinase  (S igma ;  15 ~g p ro t . /ml )  
were added.  The  a c t i v i t y  was r ecorded  for a f u r t h e r  
15 m i n :  a t  t h i s  t i m e  0.025 ml  of exocinase  were added.  
The  p r o t e i n  c o n t e n t  of t he  samples  was d e t e r m i n e d  b y  
GORNALL'S et al. ~ m e t hod .  

The  ox ida t i ve  a c t i v i t y  of t h e  p r e p a r a t i o n  in absence  of 
exogenous  s u b s t r a t e s  is g rea te r  in  t he  s u p e r n a t a n t s  
(Table  I). I n  t h e  presence  of glucose a n d  G-6-13, t h e  
oxygen  u p t a k e  increases  g rea t ly  in  p r e p a r a t i o n s  con- 
t a i n i n g  b a c t e r i a  a n d  m i t o c h o n d r i a  (P);  a h ighe r  r a t e  of 
a c t i v i t y  is to  be  found  w h e n  s u p e r n a t a n t s  and  p rec ip i t a t e s  
are  pooled (13 - -  S); co r r e spond ing  i n c r e m e n t s  in  apo-  
s y m b i o t i c  p r e p a r a t i o n s  (P ')  a n d  (P '  + S') are v e r y  high,  
b u t  t he  abso lu t e  va lues  for oxygen  c o n s u m p t i o n  are 
neve r the l e s s  v e r y  small .  These  resu l t s  agree  w i t h  t h e  
e x p e r i m e n t a l  d a t a  p r e v i o u s l y  o b t a i n e d  ~5,16 wh ich  showed  
g rea te r  aerobic  u t i l i za t ion  of glucose b y  t he  symbio t i c  
f a t  b o d y  t h a n  b y  t he  a p o s y m b i o t i c  one. The  c o m p a r i s o n  
of t he  d a t a  of s y m b i o t i c  and  a p o s y m b i o t i c  p r e p a r a t i o n s  
could ind ica t e  t h a t  t he  bac t e r i a  also possess t he  e n z y m a t i c  
pool  for t h e  anae rob i c  m e t a b o l i s m  of glucose. In  fac t  (P), 
wh ich  con t a in s  m i t o c h o n d r i a  a n d  bac te r ia ,  is able  to 
ut i l ize  ae rob ica l ly  glucose and  G-6-P,  whi le  (P'),  on  t h e  
con t r a ry ,  is on ly  j u s t  able  to  oxidize  these  subs t ra tes .  
F u r t h e r m o r e  (P '  + S') c o n t a i n i n g  fa t  b o d y  m i t o c h o n d r i a  
a n d  e x t r a m i t o c h o n d r i a l  enzymes  of t h e  glycol i th ic  
p a t h w a y ,  ut i l izes  ae rob ica l ly  t he  two  a b o v e - m e n t i o n e d  
subs t ra t e s .  T h u s  t h e  h ighe r  c o n c e n t r a t i o n  of G-6 -P  
(Table  I I )  f ound  in s y m b i o t i c  f a t  bodies,  in compar i son  to 
a p o s y m b i o t i c  ones, cou ld  be  i n t e r p r e t e d  in t e r m s  of t he  
h igh  eff ic iency of t he  g lycol i th ie  p a t h w a y  of t he  bac ter ia .  

The  a d d i t i o n  of e k e t o g l u t a r a t e  or of i soci t ra te ,  causes a 
r e m a r k a b l e  i n c r e m e n t  in  t h e  oxygen  u p t a k e  of (P) a n d  
(13'), and  t he  abso lu te  va lues  o b t a i n e d  w i t h  s y m b i o t i c  
p r e p a r a t i o n s  are severa l  t imes  g rea te r  t h a n  those  o b t a i n e d  
w i t h  homologous  a p o s y m b i o t i c  p r epa ra t i ons .  These  
resul t s  m a y  sugges t  a h ighe r  q u a n t i t a t i v e  eff ic iency of t h e  
t r i ca rboxy l i c  acid cycle in  n o r m a l  fa t  bodies,  owing to t he  
presence  of bac t e r i a ;  t h i s  m e t a b o l i c  p a t h w a y  is also pre-  
sent ,  however ,  in t h e  a p o s y m b i o t i c  f a t  body,  w h i c h  does 

Table II 

in  fac t  possess in b o t h  t rophoc i t e s  and  bac te r ioc i t es  i t s  
own  m i t o c h o n d r i a l  c o m p l e m e n t .  I n  p resence  of e-keto-  
g l u t a r a t e  a n d  isoci t ra te ,  t h e  oxygen  u p t a k e  of (P + S) 
a n d  (P '  + S') is lower t h a n  t h a t  of P a n d  P '  r e spec t ive ly  ; 
t he  lower m i t o c h o n d r i a l  c o n c e n t r a t i o n  is p r o b a b l y  t he  
cause  of t h i s  dec rement .  (13 + S) shows far  g rea te r  
a c t i v i t y  t h a n  (13' + S'). The  a c t i v i t y  of (S) a n d  (S') 
appea r s  to  be c o n s t a n t  w i t h  all  t h e  s u b s t r a t e s  exper i -  
men t ed .  

The  a c t i v i t y  va lues  of suecinic  oxidase  and  of cyto-  
ch rome  oxidase  (Table  II) ,  are m a n y  t imes  h ighe r  in  t he  
symbio t i c  p repa ra t ions ,  t h u s  con f i rming  t he  h y p o t h e s i s  of 
t he  mi toChondr ia l  f unc t i on  of t he  symbion t s .  The  h igh  
e n z y m a t i c  a c t i v i t y  is cor re la ted  w i t h  a g rea te r  concen t r a -  
t i on  of A T P  in t he  symbio t i c  fa t  b o d y  (Table  II) .  

F r o m  the  d a t a  of TARVER a n d  13IERRF. 5, Of DUBOWSKY 
a n d  PIERRE 6 and  f rom the  d a t a  here  descr ibed,  emerges  
the  general  cons ide ra t ion  t h a t  s y m b i o n t  bac ter ia ,  bes ides  
ca r ry ing  ou t  g lycogen m e t a b o l i s m 1 6  are able  to  pe r fo rm  
some f u n d a m e n t a l  m i t o c h o n d r i a l  func t ions .  

The  absence  of e n d o s y m b i o n t s  no t  on ly  depr ives  t he  
insect  of t he  e n z y m a t i c  pool  and  of t he  me t abo l i t e s  of t he  
b a c t e r i a  themse lves ,  b u t  ha s  a n e g a t i v e  inf luence  on  t h e  
f u n d a m e n t a l  m e t a b o l i c  processes  of t he  hos t - insec t ,  which ,  
in  t he  absence  of exogenous  supp ly  f rom the  bac te r ia ,  is 
no longer  able  to  sa t i s fy  t he  energe t ic  needs  of i ts  own 
organism.  The  cons iderab le  pa tho log ica l  modi f i ca t ions  
of t h e  a p o s y m b i o t i c  f a t  b o d y  and  of t he  a p o s y m b i o t i c  
i nd iv idua l s  t h e m s e l v e s  could the re fo re  poss ib ly  be  
r e l a t ed  to t h e  d i f f icu l ty  of t he  t i ssue  to  m a i n t a i n  a n  
a d e q u a t e  m e t a b o l i c  level.  

Riassunto. I b a t t e r i  s i m b i o n t i  endoce l lu la r i  dei B l a t t o i -  
dei svolgono a t t i v i t ~  p ropr ie  dei m i t o c o n d r i  oss idando  
a t t i v a m e n t e  l ' e -ke tog lu t a r a to ,  l ' i soc i t ra to ,  i n c r e m e n t a n d o  
l ' a t t i v i t ~  succino-ossidasica,  c i tocromo-C ossidasica  e la 
concen t r az ione  di  A T P  nel  tessuo ospi te  r i spe t to  a quello 
apos imbio t ico .  I1 m e t a b o l i s m o  del  glucoso e del glucoso-6- 
fosfato ~ eff ic iente  solo in p resenza  dei s imbion t i .  La  
concen t r az ione  di glucoso-6-fosfato ~ maggiore  nel  
t e s su to  s imbiot ico .  

U. LAUDANI, G. P. FRIZZI, C. ROGGI and  
A. MONTANI 

Symbiotic fat body Aposymbiotic fat body 

Succinate oxidase ~ 8.9 • 10 ~ 7.2 • 10 .3 
Cytochrome oxidase b 6.1 • 10 2 8.2 • 10 .3 
ATP c 3.6 • 10 .3 1.6 • 10 -a 
G-6-P a 1.3 • 10 .2 7.4 • 10 -a 

Activity in [zM 02/mg prot./min, in presence of Sorensen phosphate 
buffer, 48 ~zM, pH 7.6; EDTA, 300 ~zM; Na succinate, 27 [aM; 
cyt'ochrome C, 1 mg; (P) or (P') o.5 ml. (prot. conc. _~ 20 mg/ml). 
Volume of liquid = 3.0 ml. b Activity in [xM cytochrome C oxidized 
per min/mg of protein. ~ ~tM ATP/mg protein, a ~M G-6-P/mgprotein. 
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l~ber den Nikot ins tof fwechse l  be im Schwein  

Das s t a rke  In te resse  an  der  p h a r m a k o l o g i s c h e n  W i r k u n g  
yon  N i k o t i n  bzw. T a b a k r a n c h  h a t  zn zah t re iehen  U n t e r -  
s u c h u n g e n  t iber  den  Stoffwechsel  des N iko t in s  gef i ihr t  
(Hamste r ,  R a t t e  1, ~, Meerschweinchen ,  Maus, K a n i n c h e n  2, 
H u n d  3, K a t z e  ~ u n d  Menschh).  Ri ickschl t isse  aus  der  
p h a r m a k o l o g i s c h e n  W i r k u n g  yon  S u b s t a n z e n  a m  Tier  auf  

den  Menschen  sche inen  in m a n c h e r  H i n s i c h t  be im  Schwein  
besonders  gu t  m6gl ich  zu sein% E s  is t  d a h e r  wi inschens-  
wert ,  s u c h  die W i r k u n g  yon  T a b a k r a u c h  a m  Schwein  zu 
pri ifen.  Dies e rschien  b i sher  n i c h t  s innvol l ,  da  n a c h  
U n t e r s u c h u n g e n  yon  WZRLE u n d  M~LLER ~ das  Schwein  
n i c h t  zum A b b a u  v o n  N i k o t i n  in  der  Lage sein soll. W i t  
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konn t en  dagegen zeigen, dass  sowohl ein ox ida t iver  Abbau  
zum Cotinin oder  Niko t in -N-oxid  als auch ein deme t h y -  
l ierender  zum Norn iko t in  erfolgt. 

Die Un te r suchungen  wurden  am weibl ichen G6t t inger  
Minia turschwein  durchgeff ihr t .  Pro Tier wurden  1,8 mg 
Nikot in  in 0,9~ NaC1-L6sung i.v. oder  i.p. applizier t .  
Mit Hilfe yon  Daue rka the t e rn  wurde  der  Ur in  fiber 6 h 
gesammel t  und  wie folgt  aufgearbe i te t :  Nach  Zusatz  yon 
40 ml  30%iger  N a O H  pro  250 ml Ur in  E x t r a k t i o n  des 
Nikot ins  mi t  3 • 200 ml 7tther, Reduk t ion  des Nikot in-  
N-oxid  mi t  20 ml 14-15%iger  TiC13-L6sung un te r  Zusatz  
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yon  100 ml 5 N t-IC1 und  5 ml  7,3 M N H  4 SCN-L6sung bei 
Z i m m e r t e m p e r a t u r  w/ihrend 15 h, E x t r a k t i o n  des Niko- 
t ins  mi t  3 • 200 ml A the r  nach  Zusatz  yon 100 mI 30%iger  
NaOH,  E x t r a k t i o n  des Cotinins mi t  3 X 200 nil CHC13, 
B e s t i m m u n g  der  Subs tanzen  auf p h o t o me t r i s ch em Weg 
nach  vorher iger  d i innsch ich tch romatograph i sche r  Reini-  
gung s. Auf diese W'eise k o n n t en  e indeut ig  Nikotin,  
Niko t in -N-oxid  und  Cotinin sowie Nornikot in  und  Nor- 
cot inin  nachgewiesen  werden.  

Auf Grund der  bisher  vor l iegenden  Versuchsergeb-  
nisse kann  m a n  offenbar  davon  ausgehen,  dass e twa  5 0  
des appl iz ie r ten  Nikot ins  unve r~nde r t  neben  e twa 10% 
Nikot in -N-oxid  und je 3% Cotinin, Norn iko t in  und 
Norcot in in  im Ur in  ausgeschieden werden.  Genaue 
quan t i t a t i ve  Aussagen sollen in wei teren  Un te r suchungen  
e rmi t t e l t  werden.  

Summary.  In  con t ras t  to earlier exper imenta l  results, 
it  could be d e m o n s t r a t e d  t h a t  swine can also enzymat ica l ly  
metabol ize  nicotine.  An ox ida t ive  me tabo l i sm to cot inine 
or n icot ine-N-oxide  as well as a d eme t h y l a t i o n  to nor- 
nicot ine or norcot in ine  could be observed.  

H.-P.  HARKE, H.-J.  CHEVALIER und 
B. FRAHM 
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A B a s e - P a i r i n g  H y p o t h e s i s  f o r  t - R N A  M e t h y l a t i o n  

Recent ly ,  we e labora ted  syn the t i c  inhib i tors  of me t h y l  
t ransferases  i-~. Whi le  s tudy ing  the i r  ac t ion  oil t he  t rans-  
me thy l a t i on  of t -RNAs ,  we came to  the  conclusion t h a t  
the  adenyl  mo ie ty  of S-adenosy] meth ion ine  (SAM) migh t  
p lay  a role in the  recogni t ion  process be tween  the  me t h y l  
t ransferase  and  i ts  cor responding  si te on the  t -RN A .  
A s t u d y  of t he  sequence of 42 t - R N A s  (including 2 
a l t e rna t ive  sequences) showed t h a t  128 m e t h y l a t e d  
nucleosides out  of abou t  155 are found nex t  to a uridine,  
a pseudour idine ,  a d ihydrour id ine  or, in some minor  
cases, ano the r  der iva t ive  of uridine.  
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Fig. 1. Comparison between the observed number of methylated 
nucieosides [M] adjacent to uridine or a derivative [U] (--) and the 
corresponding calculated frequency (O) within each t RNA. 

In  th is  communica t ion ,  we propose  a hypo thes i s  
imply ing  the  pai r ing  of t he  adenyle  mo ie ty  of SAM to a 
uridylic t ype  res idue (U, g~, hU .. .)  ~UJ of the  t -RNA.  
The nex t  nucleoside to a EU] being me thy l a t ed .  

Methods. The sequences of the  t - R N A s  conta in ing  
m e t h y l a t e d  nucleosides s tud ied  in th is  communica t ion  
were reviewed up to  19714 . The sequence of the  o the r  
t - R N A s  s tudied  are the  following: t-RNAArg E. coli 5 
t -RNATyrsulII  m u t a n t  A 1 E. coli 6 t-IRNA tonI E. coli 7, 
t - R N A  GInlI E. coli7 t_RNAarglI yeas t s  t_RNASerln. 
E. coli 9 t -RNAaIy yeas t  10 t - R N A s ,  f i)11 t-RNAm~t yeas t  le. 

For  2 ad jacen t  nucleosides X and M (M s t and ing  for any  
m e t h y l a t e d  nucleoside),  w i th in  a given sequence,  the  
p robab le  f requency  XM or MX is given by  the  re la t ion:  

2 r162 F --  (N-I) where m s tands  for the  n u m b e r  of m e t h y l a t e d  
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