
15.4. 1968 Speeialia 405 

Tellurite Reduction in Yersinia 

In  an a t t e m p t  to  find fu r the r  biological differences 
be tween  Yersinia malassezii ( Pasteurella pseuclotubercu- 
losis) and  Y.  enterocolitica, t he  g rowth  of s t ra ins  of the  
l a t t e r  group on te l lur i te  m e d i u m  was observed.  I t  has  
a l ready  been  r epo r t ed  1 t h a t  P.  pseudotuberculosis does 
grow on te l lur i te  media.  Now some o the r  s t ra ins  of th is  
g roup  were used for th is  c o m p a r a t i v e  s tudy .  

Ten s t ra ins  of Y. enterocolitica and  14 s t ra ins  of P .  
pseudotuberculosis ( type I-V) were ob ta ined  t h r o u g h  the  
cour te sy  of Dr. H. H. 1VIOLLARET, Paris .  

The Clauberg te l lur i te  med ium was used. Before tes t -  
ing, t he  s t ra ins  of b o t h  groups  were subcu l tu red  twice 
on 5% bovine  blood agar.  In  the  tes t s  the  inoculum was 
large and  was m a d e  as equal  as possible in b o t h  groups.  
The incuba t ion  was a t  37 °C for 48 h. 

All s t ra ins  of P.  pseudotuberculosis grew to visible 
colonies on the  te l lur i te  med ium,  whereas  the  s t ra ins  of 
Y.  enterocolitica did not .  Only occasional  small  colonies 
a p p e a r e d  in some s t ra ins  of Y.  enterocolitica dur ing  the  
second half  of the  48 h incuba t ion  in t he  r epea t ed  experi-  
m e n t s  wi th  still larger inoculums.  

The  g rowth  of all s t ra ins  of P.  pseudotuberculosis on 
te l lur i te  m e d i u m  was a b u n d a n t  also in r epea t ed  experi-  
m e n t s  w i th  smal ler  inoculums.  The only  excep t ion  was 

the  s t ra in  52, t ype  V (strain 25 of Thal) the  g rowth  of 
which  was feeble and delayed.  I t  will be descr ibed  more  
ex tens ive ly  elsewhere.  

So far, the  observa t ions  seem to indica te  t h a t  Y. 
enterocolitica is devoid  of te l lur i te  r educ tase  whereas  th is  
e n z y me  is p resen t  in P. pseudotuberculosis. 

Compara t ive  s tudies  should be e x t e n d e d  to  o the r  
o rgan isms  of the  group, especial ly to Y. pestis, because 
the  resul ts  migh t  p rove  useful for the  d i f ferent ia l  diag- 
nosis of these  and  re la ted  bac te r ia  2. 

Zusammen/assung.  In  Gegensa tz  zu Yersinia malassezii 
sche in t  Y. enterocolitica keine Te l lu r i t -Reduk tase  zu be- 
si tzen.  

B. BRZIN 

Institute o/ Microbiology, Ljubl jana (Yugoslavia), 
]0 October 1967. 

1 B. ]3RZIN, Zentbl. Bakt. ParasitKde 189, 543 (1963). 
2 My thanks are due to Dr. H. H. MOLLARET for giving the strains 

of Pasteurella pseudotuberculosis and Yersinia enterocolitica at my 
disposal. 

C O G 1 T A T I O N E S  

Triterp~nes XVI ~. Fr6quence et site d'oxyg6nat ion 

Les r emarques  qui su iven t  p o r t e n t  sur la compara i son  
de 94 r ep r6sen tan t s  na tu re l s  du groupe  de la f l -amyrine 
et  de 73 t r i t e rpbnes  t6 t racycl iques  2 connus  au d6bu t  de 
1967. Les t6 t racycl iques  seront ,  pour  no t re  pr6sent  propos,  
consid6r6s g loba lement ,  sans  d i s t inc t ion  de sous-groupes.  
Les t r i te rp~nes  pen tacyc l iques  des groupes  de l ' a -amyr ine ,  
du lup6ol e t a  for t ior i  des groupes  mineurs  ne se ron t  pas 
envisag6s ici, le n o m b re  r e l a t i v e m e n t  res t re in t  de leurs 
r ep r6sen tan t s  connus  ne p e r m e t t a n t  pas  encore de g6n6- 
ral isat ion,  quoiqu ' i l s  s emb len t  s ' in t6grer  dans  l ' ensemble  
des donn6es ci-dessous rappor t6es .  

I1 nous  a paru  in t6ressan t  de calculer  le pourcen tage  
des t r i te rp~nes  na ture l s  oxyg6n6s en chacune  des pos i t ions  
du sque le t t e  e t  de compare r  les r6sul ta ts  ob tenus  dans  les 
2 s6ries en fa i san t  cor respondre  les a tomes  de ca rbone  
b iog6n6 t iquement  6quivalents .  

T o u s l e s  t r i t e rpbnes  f l -amyr6niques  et  92% des t6 t ra-  
cycliquesS son t  oxyg6n6s en C-3. Cet te  p r6dominance  bien 
connue  est  en accord avec la s t ruc tu re  du pr6curseur  
c o m m u n  ac tue l l emen t  admis,  le 2, 3-oxydosqualbne  4. 

Les 2 s6ries d i f fbrent  p r i nc ipa l emen t  en ce que 21% des 
f l -amyr6niques  son t  oxyg6n6s en C-23, fair d o n t  on ne 
r e t rouve  a u c u n e m e n t  l '6quiva len t  chez les t r i t e rpbnes  
t6 t racycl iques  oh, dans  le groupe  lanost6nique,  l 'oxyg6na-  
t ion des m6thyles  port6s  par  C-4 semblera i t  mener  rapide-  
ment ,  pa r  a t t a q u e s  ult6rieures,  ~ la s6rie s t6roidique 5. On 
cons ta te ,  d ' a u t r e  par t ,  que le ca rbone  C-20 est  oxyd6 chez 
22% des t r i t e rpbnes  t6t racycl iques ,  alors que  son homo-  
logue C-17, qua te rna i r e  en s6rie f l-amyr6nique,  ne pour-  
ra i t  l '6tre.  

des  tr i terp/mes nature l s  

V e n a n t  apr~s le ca rbone  C-3, la pos i t ion la plus fr6- 
q u e m m e n t  oxyg6n6e en s6rie f l -amyr6nique est  C-28 
(71%), d o n t  les voisins C-16 et  C-22 sont  oxyd6s/~ raison 
de 34% et 24%, r e spec t ivemen t .  I1 en va  de m6me pour  
leurs 6quivalents  biog6n6tiques C-21, C-16 et  C-22 en 
s6rie t6 t racycl ique,  oxyg6n6s ~ raison de 23%, 14% et  
7%. I1 nous  fau t  cons ta te r ,  en outre,  que  les f r6quences  
re la t ives  d ' o x y g 6 n a t i o n  de ces pos i t ions  son t  tr~s sem- 
blables dans  les 2 groupes  (environ 10/5/3,5 en s6rie 
f l -amyr6nique et  10/6/3 en s6rie t6 t racycl ique)  bien que  
leur d isposi t ion - e t  p a r t a n t  leur accessibili t6 soit  ne t t e -  
m e n t  diff6rente.  

Une  ra t iona l i sa t ion  possible de ces obse rva t ions  sera i t  
d ' a d m e t t r e  que l ' oxyg6na t ion  privil6gi6e du C-28 (et, 
peut-6tre ,  de C-16 et  C-22) des t r i te rp~nes  f l -amyr6niques 

i Partie XV. B. TURSCII, D. DALOZE, C. ]3ARTHOLOMI~ et G. CHIUR- 
DOGLU, Bull. Soc. chim. Belg., A paraitre. 

2 A l'exception du groupe de la limonine et de ses analogues haute- 
ment oxyg6n6s. 

a La num6rotation adoptde ici est celle de P. ]3OITEAU, ]3. PASICII 
et R. RATSIMAMANGA, Les Triterpdno~des en Physiologie vdgdlale et 
animale (Gauthiers-Villars Paris, 1964). 

4 ]5. J .  COREY, W. E. RussEv et P. R. ORTIZ DE MONTELLANO, 
J. Am. chem. Soe. 88, 4750 (1967) et E. E. VAN TAMMELEN, 
E. E. WILLETT, R. ]3. CLAYTON et K. E. I.oRn, J. Am. chem. Soe. 
88, 4752 (1967). 
Pour une revue r6cente voir R. ]3. CLAYTON, Q. Rev. chem. Soc. 
19, 168 et 201 (1965). 
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se produi ra i t ,  en taft,  au n iveau  d ' u n  pr6curseur  t6 t ra -  
cycl iqne  (du t y p e  dammarened io l ,  pa r  exemple) ,  c 'es t -~-  
d i re  a v a n t  la fo rma t ion  du cycle E. s. 

6 C. DJERASSI (Cactus Triterpenes, Festschrift ARTHUR STOLL 1957, 
p. 330) avait d4j~ consid6r6 l'hypoth~se d'une relation intime entre 
l'oxyg4nation et le processus de formation du squelette, 

Summary .  Compar i son  of t h e  k n o w n  te t racycl ic  and  
f l -amyrenic  t r i t e rpenes  shows t h a t  na tu ra l  o x y g e n a t i o n  
of t he  skele ton occurs  p re fe ren t i a l ly  a t  ce r t a in  ca rbon  
a t o m s  t h a t  are  b iogenet iea l ly  equ iva l en t  in t he  2 series. 

B. TURSCH et  J. LECLERCQ 

Service de Chimie Organique E . P . ,  Universitd Libre 
de Bruxelles (Belgique), 10 novembre 1967. 

S T U D I O R U M  PROGRESSUS 

O n  the Relat ionship  Between  Gluca~on and Secret in  

In  r ecen t  years  considerable  effor t  has  been  devo t ed  to  
an  analys is  of t he  obse rved  a l t e ra t ions  of amino  acid 
res idues  in specific, biologically ac t ive  hormones ,  en- 
zymes  and  pro te ins  as a guide to  the  zoological cogna t ion  
and  t h e  phy logene t i c  d i s t ance  be tween  2 species 1-4. Such 
t echn iques  are  d e p e n d e n t  upon  compar i sons  b e t w e e n  
homologous  p ro te ins  and  h a v e  been  g rea t ly  a ided  b y  
s tud ies  w i th  c y t o c h r o m e  ¢ 5 -s  hemoglob in  s - n  and  var ious  
p ro teo ly t i c  enzymes  x*. A s imilar  app roach  is m a d e  a t  th i s  
t ime  for the  i m p o r t a n t  po lypep t ides  glucagon and  secret in.  

Glucagon was or iginal ly  isolated as a b y p r o d u c t  of 
insul in research  1~. The  m a r k e d  hyperg lycemic  ac t ion  of 
t h e  ma te r i a l  led to  t h e  name,  which  m e a n s  'mobi l izer  of 
sugar '  14. Later ,  suff icient  a m o u n t s  of crys ta l l ine  g lucagon 
were  o b t a i n e d  f rom the  ~-cells of t h e  panc reas  1~ and  were  
used to  de t e rmine  b o t h  the  compos i t ion  a n d  the  amino  
acid  sequence  of t h e  h o r m o n e  1~. Severa l  ana ly t ica l  
m e t h o d s  for t he  h o r m o n e  are  avai lable  and  these  se rve  as 
useful  a d j u n c t s  in t h e  t r e a t m e n t  of g lycogen s to rage  
diseases b y  g tucagon ~7d8. The  chemica l  and  medica l  
app l ica t ions  of g tucagon h a v e  been  rev iewed recen t ly  x~,2o 

Secre t in  possesses a sho r t e r  h is tory ,  b u t  due  to  t h e  
m a r k e d  a d v a n c e m e n t  in t he  use of phys ica l  i n s t r u m e n t a -  
t ion,  t he  ident i f ica t ion  *~, isolat ion 2z and  s t ruc tu re  de te r -  
m i n a t i o n  as of t h e  ma te r i a l  p roceeded  a t  a rap id  pace.  
This  new h o r m o n e  is found  in the  cell walls of t he  duo-  
d e n u m  and  acts  b y  s t imula t ing  the  pancreas  to  release 
sod ium b ica rbona te ,  hence  t h e  name .  W i t h i n  the  p a s t  
yea r  t he  comple te  s t ruc tu re  of t he  c o m p o u n d  was  an- 
n o u n c e d  ~* and  was  fol lowed in  t u r n  b y  a comple t e  
syn thes i s  *~. C o n t e m p o r a r y  d e v e l o p m e n t s  in th is  field have  
been  summar ized ,  too*S. 

The  n o n a c o s a p e p t i d e  sequence  of g lucagon (porcine) 
bears  a r emarkab l e  r e semblance  to  t he  h e p t a c o s a p e p t i d e  
sequence  of secre t in  (porcine) (see Scheme 1). Indeed ,  
t he re  are 15 i nva r i an t  a n d  pos i t iona l ly  ident ica l  a m i n o  
acids in b o t h  c o m p o u n d s :  A t, A v Aa, A s, A~, A~, A s, All, 
A~s, A~6, A~s, A~0, A2, and  A2s. Appl ica t ion  of t he  ' i ndex  
of s imi lar i ty  '~7 to  secre t in  and  the  f i rs t  27  res idues  of 
g lucagon gives a s u m  of ~*/2~ or 0.52. The resu l t  def in i te ly  
suggests  a c o m m o n  origin for t h e  2 compounds ,  p robab l y  
s t e m m i n g  f rom the  process  of genet ic  dupl ica t ion .  A 
s t ruc tu ra l  para l le l i sm was  d e t e c t e d  earl ier  in a c o m p u t e r  
compar i son  of t he  res idues  in g lucagon (bovine ?) a n d  
secre t in  (porcine)~s a n d  i t  was  n o t e d  t h a t  t h e  panc reas  
a n d  d u o d e n u m  h a v e  a c o m m o n  embryon ic  background ,  
a fac t  of some evo lu t iona ry  s igni f icance~t  
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