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NMR-spectrum of 1 in CDC13 

exhib i t s  signals a t  1.20 and 1.25 (triplets,  3H e a c h , - N -  
I 

and  -N 'H-CO2CH~CHs)  1.9 and  2.15 (singlets, 3H each, 

13- and  ~-CH3) 4.2 (quartet ,  4 H , - N -  and  N '  H-CO~CH2CHa) 
I 

5.65 (doublet,  1H, fl-H) 7.7 (singlet, 1 H , - N - N ' H - C O 2 C 2 H s )  
l 

and  8.4 p p m  (singlet, 1H, N - H ) .  
The I R - s p e c t r u m  showed bands  a t  3340 cm -~ and 3236 

cm -~ due to  N - H  and  at  1754 cm -~ and 1715 cm -~ due to  
C = O .  

Corn- R 2 R a R 4 R 5 Pro- Yield m.p. 
pound duct (%) 

1 CH 3 H CH 3 H la 87 129-130 ~ 
2 CH a C~H 5 CH 3 H 2a 70 105-107 ~ 
3 I-I CH 3 CtH~ H 3a 80 74- 76 ~ 
4 CHa H H CH3 4a 86 136-138 ~ 
5 CH 3 C02C2H 5 CH 3 H 5a 79 162-164 ~ 
6 CH 3 COCH~ CH~ H 6a 72 160-162 ~ 

DEH- -N-N'HCO2C2Hs(N , N'-dicarboethoxyhydrazino) 
f 

CO2C2H~ 

Experimental. The pure ly  alkyl pyrroles  (1-4, 0.01 mol) 
in 20 ml  of e t h e r / n -p en t an e  (1:1) were t r e a t ed  wi th  t he  
theore t ica l  a m o u n t  of the  azoester.  The solid which 
sepa ra ted  af ter  a few minu te s  a t  room t e m p e r a t u r e  was 
recrysta l l ized f rom the  same solvent .  The remaining  pyr-  
roles 5 and 6 reac ted  similarly in e ther  and the  p roduc t s  
were  re-crys ta l l ized f rom ethanol**. 

Zusammen/assung. Es reagieren die ~- und  fi-Posit ionen 
yon  Pyr ro l -Der iva t en  ohne  wei teres  m i t  &thyl-Azodi-  
ca rboxy la t  un te r  Bi ldung yon  Hydraz ind i ca rboxyes t e r -  
Der iva ten ,  was durch  die NMR-  und  I R - S p e k t r e n  be- 
st~Ltigt wird. 
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I n h i b i t i o n  o f  N u c l e a r  a n d  M i t o c h o n d r i a l  R e s p i r a t i o n  b y  A r s e n i t e  

Nuclear  ox ida t ive  phosphory l a t i on  has clearly been 
d e m o n s t r a t e d  in cell nuclei  isolated f rom the  t h y m u s  
gland 1-4. Endogenous  f a t t y  acids are  t he  major  energy  
source for th is  A T P  genera t ing  process  5. No ex te rna l  
subs t r a t e  capable  of s t imula t ing  nuclear  oxida t ive  
phosphory la t ion  has been  found  as ye t  4. E x p e r i m e n t s  
wi th  inhib i tors  and  uncouplers  of the  resp i ra to ry  chain 
suggest  a s imi lar i ty  if t he  molecular  mechan i sm of 
the  mi tochondr ia l  and  the  nuclear  sys tem.  Arseni te  has  
been  repor ted  3 to  have  no effect  on nuclear  respirat ion,  
while this  c o m p o u n d  is a well known  inhib i tor  of mi to-  
chondr ia l  ox ida t ive  phosphoryla t ion6 .  Because this  
observa t ion  could be of g rea t  i m p o r t a n c e  in f inding a 

s ignif icant  d i f fe rence  ill the  molecular  mechan i sm of 
energy p roduc t ion  be tween  these  two cell organells,  a 
fu r ther  s t u d y  on th i s  subjec t  seemed just if ied.  In  th is  
r epor t  a compar i son  is m a d e  be tween  the  effect  of differ- 
ent  concen t ra t ions  of sodium arseni te  on the  resp i ra t ion  
of r a t  t h y m u s  nuclei  and  ra t  l iver mi tochondr ia .  

Nuclei  were isolated as publ i shed  before 5. Mi tochondr ia  
were  p repa red  by  the  m e t h o d  of HO~EBOOM ~. Oxygen  
up take  was measured  rnanometr ica l ly  in 15 ml  W a r b u r g  
tlasks. A piece of accordion-folded fi l ter  pape r  (What -  
man - l )  wi th  2 cm sides was inser ted  in the  center  well to 
which  0.1 ml  10% K O H  had  been  added.  The nucle i  
(15 mg  protein)  were i ncnba ted  in 2.3 ml  of a med i u m 
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conta in ing  20 m M  glu tamate ,  5 m M  ADP,  250 m M  
sucrose, 15 m M  NaCI, 3 m M  CaC12 and  50 m M  Tris-HC1 
(pH 7.4). The mi tochondr i a  (2.5 mg protein)  were incu- 
ba ted  in 20 m M  glu tamate ,  5 m M  ADP,  250 m M  sucrose, 
15 m M  KC1, 5 m M  MgC12, 2 m M  e thy lened iamine  
t e t r aace t a t e  (EDTA), 30 m M  KH2PO 4 and 50 m M  Tris- 
HC1 (pH 7.4). P ro te in  was de te rmined  according to  
GORNALL et al. s. As can be seen f rom the  broken line in 
the  Figure, addi t ion  of 0.1 m 3 f  arseni te  does no t  resul t  in 
an inhibi t ion of nuclear  respirat ion.  This  is in agreement  
wi th  the  result  of BET~;L and NLOUWt~N 8, who concluded 
f rom expe r imen t s  wi th  th is  a m o u n t  of arseni te  t h a t  th is  
compound  has  no et tect  on nuclear  respirat ion.  

F r o m  the  solid line in the  Figure one can see t h a t  
mi tochondr ia l  respi ra t ion  is inhibi ted  by  abou t  80% by  
0.1 m M  arsenite.  A conclusion as made  by  the  former  
au thors  a based on exper imen t s  wi th  arseni te  concent ra-  
t ions  no t  exceeding 0.1 m M ,  is no t  valid. Th i s  is shown 

in t he  Figure.  Whi le  1 m M  arseni te  resul ts  in an inhib i t ion  
of nuclear  respi ra t ion  of about  60%, a lmos t  comple te  
inhibi t ion is ob ta ined  if h igher  concen t ra t ions  ol this  
compound  are used. 

These exper imen t s  suggest  t h a t  t he  arseni te  anion has 
more  difficulties in pene t r a t i ng  the  nuclear  m e m b r a n e  
as compared  to  the  mi tochondr ia l  membrane .  No basic 
difference in the  mechan i sm of nuclear  and mi tochondr ia l  
oxida t ive  phosphory la t ion  m a y  be pos tu la ted  as yet .  

Rdsumd. La respi ra t ion  des noyaux  isol6s du t h y m u s  de 
ra t  est  inhib6e par  l 'ars6nite  ~ une concen t ra t ion  10 lois 
sup6rieure k celle qui inhibe la resp i ra t ion  mitochondria le .  
Ce fait  sugg6re, une difficult6 de p6n6t ra t ion  ~ t ravers  la 
m e m b r a n e  nucleaire et  ne rend pas  compte  de la diff6- 
fence  en t re  le m6chanisme de la phosphory la t ion  oxy-  
da t ive  des n o y au x  et  celle des mi tochondr ia .  

A. W. T. KONINGS 9 
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Effect of arsenite on nuclear and mitoehondrial respiration. The 
incubation was performed for 60 rain at 37~ in the media described 
in the text. Without addition of arsenite, the oxygen uptake of the 
nuclei was 82.5 ix10~ per flask and for the mitochondria 228.0 ~zl 02 
per flask. The solid line represents experiments with mitoehondria. 
The broken line illustrates experiments with nuclei. 
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Z u r  S t r u k t u r  v o n  S c o t o p h o b i n  

Scotophobin,  ein Pen t adekapep t i d ,  das in R a t t e n  eine 
Ver~nderung  ihrer natf i r l ichen Verhal tungsweise  bewirkt ,  
wurde  1970 yon UNGAR et al. 1 isoliert. Ffir eine S t ruk tur -  
aufkl/ irung s t anden  300 vg des Pep t ids  zur Verftigung. 
Nach  der Aminos/~ureanalyse verbl ieben e twa noch 100 ~xg 
zur Sequenzbes t immung .  Mikrodansyl ierung oder  E d m a n -  
Abbau  konn ten  daher  als chemische  Methoden  n ich t  ver-  
wende t  werden.  N i t  Hilfe  der  Massenspec t romet r ie  wurde  
schliesslich die Aminos~uresequenz  (I) (Formel) vorge- 
schlagen. ~ Die C-terminale  AminosXure ist Tyros inamid .  
Ungewiss  blieb allerdings, ob die Se i tenke t ten  der Amino-  
sAuren in Pos i t ion  2, 5 und  11 Amide  t r agen  oder mi t  
Carboxy lgruppen  bese tz t  sind. Da ffir wei tere  Unte r -  
suehungen  kein nat i i r l iches  Mater ia l  mehr  zur Verfi igung 
s tand,  konn te  nur  d u t c h  die Syn these  der theore t i sch  
m6glichen P e n t a d e k a p e p t i d e  Sco tophobin  die r icht ige 
S t ruk tu r  zugeordnet  werden.  Das  Resu l t a t  yon zwei 
solchen Syn thesen  3 deu te t  darauf  hin, dass Sco tophobin  
ein Pep t i d  mi t  der Sequenz (II) ist (Formel).  In  e inem 
neuerdings  erschienenen Ber ich t  fiber die Syn these  eines 
Scotophobin-Analogas  wird die S t ruk tu r  von  Sco tophobin  
noch e inmal  zur Diskussion gestellt .  WEINSTEIN et  al. 4 
syn the t i s i e r t en  ein P e n t a d e k a p e p t i d  der  Sequenz (III) 
(Formel),  das in Pos i t ion  2 A S P  enthgdt  und  in den 
Pos i t ionen  5 und  11 jeweils GLU. 

D e r  R f - W e r t  sowie die biologische Akt iv i tg t  (Tabelle I) 
dieses Pep t ids  s t i m m e n  mi t  dem natf i r l ichen Sco tophobin  
n ich t  tiberein, woraus  geschlossen wurde,  dass Scoto- 
phob in  n ich t  die S t ru k t u r  (III) besi tzt .  

Wir  synthetisier~cen zun~tchst das Pe ramidosco tophob in  
(IV) (Formel).  Die Syn these  dieses Pep t id s  wurde  berei ts  
beschr ieben 3. Das gereinigte P r o d u k t  zeJgte eine biolo- 
gische Akt iv i t / t t  yon 300 E / m g  5 (10-12%) vergl ichen mi t  
dem nat i i r l ichen Sco tophob in  (Tabelle I). Biologische 
Tests  und  verschiedene  chemische  U n t e r s u ch u n g en  erga- 
ben, dass  (IV) n ich t  ident i sch  ist  mi t  dem nat i i r l ichen 
Scotophobin .  
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