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Our  resul t s  are  in  a g r e e m e n t  w i th  those  of t{OUSSAY 3, 
FOGLIA, SCHUSTER and  RODRIGUEZ 4, LEWIS, FOGLIA and  
RODRIGUEZ ~i, and  RODRIGUEZ 6. These  au t ho r s  d e m o n -  
s t r a t e d  t h a t  t he  inc idence  of d iabe tes  in  t he  ra t ,  p roduced  
b y  s u b t o t a l  p a n c r e a t e c t o l n y  is m u c h  h ighe r  in males  t h a n  
in females.  T h e y  also r epo r t ed  t h a t  es t rogens  confer red  
m a r k e d  p r o t e c t i v e  effect  in  t he i r  d i abe t i c  an imals ,  whi le  
c a s t r a t i o n  of male  r a t s  on ly  s l ight ly  r educed  t he  incidence.  

I t  has  been  theor ized  t h a t  the  p r o t e c t i v e  effect  of 
es t rogens  could be  e i the r  the  resu l t  of a l t e red  food in take ,  
a d i rec t  effect  on  the  islets, an  ac t ion  m e d i a t e d  t h r o u g h  
t he  p i t u i t a r y  g land  a n d  adrena l s  or an  ind i rec t  effect  on 
t he  pe r iphe ra l  c a r b o h y d r a t e  me tabo l i sm.  HoussAV and  
co-workers  cr i t ica l ly  e x a m i n e d  the  role of these  factors3,6 
and  b y  forced and  pa i red  feeding ru led  ou t  a p r inc ipa l  
role of a l t e red  food in take .  I t  was also shown  b y  adrena l -  
e c t o m y  t h a t  th i s  g land  does no t  p l ay  a n  essent ia l  role. 
F u r t h e r m o r e ,  no  s t r i c t  co r re la t ion  was  found  b e tween  
p r o t e c t i v e  ac t ion  and  p i t u i t a r y  en l a rgemen t .  A l t h o u g h  
t he  role of t he  pe r iphe ra l  c a r b o h y d r a t e  m e t a b o l i s m  has  
n o t  been  clarif ied fully, HoussAY a n d  RODRIGUEZ con- 
c luded  t h a t  t he  p r o t e c t i o n  is chiefly due  to d i rec t  effect  
on t he  islets. W h e t h e r  in our  e x p e r i m e n t  t he  lower inci- 
dence  of islet  change  in the  course of es t rogen  t r e a t m e n t  
is due  to  a cor rec t ion  of ce r t a in  a b n o r m a l  me tabo l i c  
cond i t ions  in m a t u r e  and  old male  r a t s  or a d i rec t  effect  
on  t he  p a n c r e a t i c  islets or  b o t h  r e m a i n s  to  be  seen. 
A l t h o u g h  in our  p rev ious  work  no cor re la t ion  was found  
b e t w e e n  i n f l a m m a t o r y  ( immunolog ica l? )  changes  (insu- 
litis, per i- insul i t is)  and  islet  fibrosis, a suppress ive  ac t ion  
of es t rogen  on these  processes  c a n n o t  be  ruled ou t  7,8. 

Zusammen/assung.  Die bei  a l t e r n d e n  m~Lnnlichen 
S p r a g u e - D a w l e y - R a t t e n  a u f t r e t e n d e  s p o n t a n e  F ibrose  
u n d  V e r g r 6 s s e r u n g  der  L a n g e r h a n s s c h e n  Inse ln  k a n n  
d u t c h  eine im Al te r  yon  20 \Vochen  e ingele i te te  r  
b e h a n d l u n g  v e r h i n d e r t  werden.  Diese S c h u t z w i r k u n g  der  
0 s t r o g e n e  k a n n  A u s d r u c k  eines d i r e k t e n  Einf lusses  auf  
die Inse ln  oder  eines i n d i r e k t e n  Einf lusses  d u r c h  den  
pe r iphe ren  K o h l e h y d r a t s t o f f w e c h s e l  sein. E ine  Kas t r a -  
t i on  v e r m o c h t e  diese V e r ~ n d e r u n g e n  an  den  Inse ln  n u r  
wenig  zu ve rh inde rn .  

A. HAJDU, G. RONA and  F. HERR 

A yerst Research Laboratories and Department o/ 
Pathology, 2VlcGill University, :'~[o~treal (Canada), 
26 August  1968. 

a B. A. HOUSSAY, Br. med. J. 2, 4730 (1951). 
4 V. G. FOGLIA, N. SCHUSTER and R. R. RODRIGUEZ, Endocrinology 

d?, 428 (1947). 
s j .  T. LEWIS, V, G. FOGLIA and R. R. RODRmUEZ, Endocrinology 

46, 111 (1949 1950). 
6 R. R. RODRIGUEZ, in On the Nature and Treatment o/ Diabetes 

(Ed. B. S. LEIBEL and G. A. WRENSHALL; Excerpta Medica 
Foundation, Amsterdam 1965}, p. 288. 

7 A. KAPPAS, H. t~. H. JONES and T. M. ROITT, Nature 198, 902 
(1963). 

8 p. TOIVAN:EN~ }{. MXATTX, R. SUOLANEN and R. TYKKYLAINEN, 
Med. pharlnae, exp. 77, 33 (1967). 

Fractionnement des protfines bact6riennes par 61ectrophorbse en gel d'acrylamide-agarose 

Nous  nous  sommes  proposals de f r a c t i onne r  pa r  61ec- 
t rophor~se  en gel d ' a c ry l amide -aga rose  les pro t6 ines  endo-  
cel lulaires lib6r6es pa r  d6s in t6gra t ion  sonique  de d ivers  
bacil les G r a m  n~gatifs.  

Maldriel et mdthode. 15 souches  bac t6 r i ennes  appa r t e -  
n a n t  aux  espgces s u i v a n t e s :  Escherichia coli, Proteus vul- 
garis, Serratia, Pseudomonas aeruginosa, A lcaligenes deni- 
tri/icans, sont  cul t iv6es  5. la t e m p 6 r a t u r e  de 37~ dans  
u n  mil ieu ~ base  de p e p t o n e  p a n c r 6 a t i q u e  de cas6ine et  
d ' e x t r a i t  de v i a n d e  (Difco). 

Les bact6r ies  son t  recueil l ies soft aprbs  18 h de cul ture ,  
soft au  cours  d ' u n e  phase  d6finie de la c ro i s sance l :  phase  
exponent ie l le ,  phase  m a x i m u n l  s t a t ionna i re .  

L ' e x t r a c t i o n  des prot~ines  bac t6 r i ennes  s 'e f fectue  en  
t a m p o n  Tris-glycine p H  8,7 5~ l ' a ide  d ' u n  i n s o n a t e u r  Soni- 
fier S 125. L '61ectrophorbse en  gel d ' a c r y l a m i d e - a g a r o s e  
est  r6alis6e selon la m 6 t h o d e  d'URIEL ~ avec  les moda l i t6s  
s u i v a n t e s :  t a m p o n  d i scon t inu  Tris-glycine p H  8,7; dif- 
f6rence de po ten t i e l  6,7 V / c m ;  t races  de noi r  amide  dans  
le r6servoir  p o u r  contr61er la l ongueur  de m i g r a t i o n ;  
dur6e d '61ectrophorSse : 30 ra in  5~ 4 h 30 ; f ixa t ion  et  colo- 
r a t i o n  des pro t6 ines  pa r  le noi r  amide  en so lu t ion  ac6- 
t ique .  

Rdsultats. C o m m e  le m o n t r e  la F igure  1, les s6para t ions  
61ectrophor6t iques  d i f fSrent  selon les c o n c e n t r a t i o n s  en  
ac ry l amide  utilis6es, chacune  p r 6 s e n t a n t  des caract6r is-  
t i ques  qui  lui  son t  propres .  Les s @ a r a t i o n s  les mei l leures  
et  les plus  r ep roduc t ib le s  on t  6t6 g6n6ra l emen t  o b t e n u e s  
avec  les c o n c e n t r a t i o n s  en ac ry l amide  de 5 et  7%.  

L a  qual i t6  des s @ a r a t i o n s  et  le d 6 n o m b r e m e n t  des 
f rac t ions  d @ e n d e n t  de la c o n c e n t r a t i o n  f inale  en  pro- 

t6ines  et  de la longueur  de m i g r a t i o n  - d 'ot l  la n6cessit6 
d ' 6 tud i e r  une  souche bac t6 r i enne  en  fa i san t  va r i e r  ces 
d i f f6rents  pa rambt r e s .  Dans  les cond i t ions  hab i tue l l e -  
n l e n t  nti l is6es la c o n c e n t r a t i o n  f ina le  en  pro t6 ines  a 6t6 
de 2 m g / m l  e t  la l ongueur  de m i g r a t i o n  du  noir  amide  
de 10 12 cm. 

A p H  8,7 la p l u p a r t  des p ro t6 ines  bac t6 r i ennes  se 
d i r igen t  vers  l ' anode ,  mais  ce r ta ines  d ' en t r ' e l l e s  m i g r e n t  
vers  la ca thode .  Une  t r e n t a i n e  de f rac t ions  p e u v e n t  6Ire 
ainsi dis t ingu6es.  La  mobi l i t6  re la t ive  de chaque  f r ac t ion  
p e u t  s ' e x p r i m e r  pa r  r a p p o r t  X la d i s t ance  p a r c o u r u e  p a r  
le noi r  amide.  La  mobil i t6,  le h o m b r e  et  la r @ a r t i t i o n  
des f rac t ions  d i f fe ren t  selon l 'espSce bac t6 r i enne  6tudi6e. 
I ,a  F igure  2 m o n t r e  ~ t i t r e  d ' exemple ,  le f r a c t i o n n e m e n t  
o b t e n u  avec  d ivers  bacil les G r a m  n6gatifs .  On r e m a r q u e  
n o t a m m e n t  que  l ' 61ec t rophor6gramme d'Alcaligenes deni- 
lri/icans pr6sen te  5 f rac t ions  m i g r a n t  vers  le p61e n~gatif .  

Des v a r i a t i o n s  s ' o b s e r v e n t  6ga lemen t  selon la p h a s e  
de croissance consid6r6e. Les F igures  3 et  4 p e r m e t t e n t  
de c o m p a r e r  les d i s t r i bu t i ons  61ectrophor6t iques  o b t e n u e s  
avec  la m6me  souche de Proteus vulgaris en p h a s e  expo-  
nent ie l le  e t  en d 6 b u t  de phase  s t a t ionna i r e .  La  F igure  3 
m o n t r e  les diff6rences observ6es  dans  les cond i t ions  hab i -  
tuel les  d '61ectrophor~se.  La  F igure  4 co r respond  ~ une  
dur6e d '~ lec t rophorSse  de 40 ra in ;  on  r6vble ainsi  l 'exis-  
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Fig. 1. Fractionnement obtenu ~ diffdrentes concentrations d'acrylamide: 3, 5 et 7%. Culture de Serratia (18 h). (Concentration finale en 
prot6ines: 2 nlg/inl; distance pareourue par le noir alIlide: 10 cm.) 

Fig. 2. Fractionnement des prot6ines extraites de divers bacilles Gram n6gatif (culture de 18 h). E.c., Echerichia coli; P.a., Pseudomonas aeru- 
ginosa; A.d., Alealigenes denitrilicans. (Concentration en acrylamide : 7 % ; concentration finale el1 prot6ines : 2 mg/ml; distance pareourue 
par le noir amide: 10 cm.) 

Fig. 3 

Fig. 4 

Figs. 3 et 4. Eleetrophor6grammes des prot6ines de Proteus vulgaris. Exp., phase exponentielle; Stat., phase stationnaire. Fig. 3; Migra- 
tions obtenues dans les conditions habituelles d'61eetrophor6se. Fig. 4. Migrations obtenues apr6s seulement 40 min d'61ectropho- 
r6se (distance parcourue par le noir amide: 1,5 cm; concentration en prot6ines: 4 mg/ml). 
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tence  d ' une  f rac t ion qui migre  r a p i d e m e n t  vers  la 
ca thode  et  qui se mani fes te  p r inc ipa lemen t  au cours  de 
la phase  exponentiel le .  Les caract6r is t iques  de ce t te  frac- 
t ion  laissent  sugg6rer une compos i t ion  ch imique  et  un 
r61e physio logique  assez part iculiers.  L ' ex i s t ence  de frac- 
t ions  semblables  a 6galement  6t6 observ6e ~ pa r t i r  d ' au t r e s  
p r6para t ions  d 'ent6robact6r ies .  

Discussion.  Divers  proc6d6s de f r ac t i onnemen t  61ectro- 
phor6 t ique  des prot6ines  endocellulaires on t  d6j~ 6t6 pro- 
pos6s pour  la diff6renciat ion et  la t axonomie  des micro- 
organismes  3 n.  

Les r6sul tats  rappor t6s  dans  le pr6sent  t rava i l  m o n t r e n t  
les possibilit6s ana ly t iques  de l ' ac ry lamide-agarose  et  son 
int6r~t non seu lement  pour  la t axonomic  mais  aussi pour  
l ' explora t ion  de la synth~se  des prot6ines  bact6r iennes.  

Le f r ac t i onnemen t  61ectrophor6~ique p o u v a n t  ~tre 
r endu  plus sp6cifique ou plus sensible pa r  l ' emploi  de 
r6actions enzymat iques  ou immunologiques ,  il sera pos- 
sible de pr6ciser la na tu re  et  la s ignif icat ion physiolo-  
gique des diverses f ract ions obtenues ,  e t  d '6 tudier  les 
var ia t ions  des d is t r ibu t ions  61ectrophor6tiques en fonc- 
t ion  des condi t ions  de cul ture ou des modi f ica t ions  du 
g6nome bact6rien.  

Summary .  Acrylamide-agarose  gel e lect rophoresis  was 
employed  to separa te  pro te ins  ob ta ined  by  sonicat ion of 

various g ram nega t ive  bacilli. The  bulk  of bac te r ia l  
p ro te in  migra te  a t  p H  8.7 to t he  anode,  b u t  of ten  some 
fract ions  are quickly migra t ing  to  t he  ca thode .  Some 
30 f ract ions  can be d is t inguished  th is  way.  This  t echn ique  
proves  in te res t ing  for t he  s t u d y  of microbia l  p ro te in  
me tabo l i sm and m a y  easily be appl ied to  numerous  bac-  
teria. 
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Gibberellin-Sugar Interaction Regulating the Growth Habit of Bermudagrass (Cynodon dactylon (L) 
Pers.) 

Lit t le  evidence is available on the  role p layed  by  
hormona l  and nut r i t iona l  factors  in tile p lagiotropic  1 
responses  of rhizomes and stolons of grasses. Ex i s t ing  
repor t s  2, however,  suggest  t h a t  a balance be tween  the  
levels of auxins,  gibberell ins and cy tokin ins  in the  p l an t  
are of impor t ance  in the  g rowth  hab i t  of d iageotropic  
organs. 

In  this  connect ion,  this  l abora to ry  has recent ly  re- 
por t ed  a t h a t  gibberellic acid (GA3) induced the  upward  
curva tu re  of hor izonta l ly  growing stolons of be rnmdagra s s  
(Cynodon dactylon). This was ob ta ined  ei ther  by  spray ing  
the  pa r en t  p l an t  or by  immers ing  the  s tolon t ips in GAa 
solutions.  Moreover,  it  was shown t h a t  th is  can also be 
s tudied  by  using ' exp lan ts '  consis t ing of apical  pieces of 
stolons, 10 cm long. 

F u r t h e r  expe r imen t s  es tabl ished t h a t  a daily spray  of 
100 mg/1 GAa to  p lan ts  growing in the  field p rovoked  the  
same response on the  hor izonta l ly  growing rhizomes,  i.e. 
d iageotropic  rh izomes  and stolons bo th  becanle  or tho-  
tropic.  

In  searching for the  mechan i sm regula t ing  the  hori- 
zonta l  g rowth  hab i t  of be rmudagras s  stolons, evidence 
was found t h a t  the  l iminal  pos i t ion of this  organ migh t  be 
de t e rmined  by  the  balance  be tween  gibberell ins and sugars 
wi th in  the  p lant .  

Much of th is  work  will be publ i shed  elsewhere 4 bu t  the  
brief descr ip t ion  of the  main  expe r imen t s  which  furn ished  
the  evidence for this  a s sumpt ion  is given here. 

Apical  pieces of s tolons p repa red  as prev ious ly  de- 
scr ibed a (Figure 1) were placed hor izonta l ly  on wet  sand 
in a g rowth  c h a m b e r  (26 4- 1 ~ under  cont inuous  illumi- 
na t ion  of abou t  300 foot-candle  f rom f luorescent  l amps  
(Gro-Lux, Sylvania),  appropr ia te  for inducing u p w ard  
curva tures  of the  nodes.  Cut ends  of exp lan t s  were intro-  
duced into 10-ml flasks conta in ing  disti l led wa te r  (control) 
or the  t e s t  solutions conta in ing  hormones  and /o r  sugars. 

All the  solut ions were p repa red  wi th  glass dist i l led wa te r  
and renewed every  12 h. 10 e x p l a n t s / t r e a t m e n t  were used. 
The significance of t he  differences be tween  the  control  
and the  t r e a t m e n t s  were s ta t i s t ica l ly  eva lua ted  by  the  
S tuden t ' s  t-test,  previous  proof  t h a t  the  s t a n d a r d  devia-  
t ion were similar.  

Figure 2 depic ts  the  angles a t t a ined  by  the  t ips  w i th  
reference to an hor izonta l  line in the  d i f fe rent  t r e a t m e n t s  
af ter  72 h. A signif icant  inhibi t ion of the  upward  cu rva tu re  
caused by  7 and 10% sucrose can be observed  as compared  
wi th  the  control .  Similar responses  were ob ta ined  wi th  
5% glucose. The effect  of sucrose was comple te ly  over-  
come by  50 mg/1 GA a, while in contras t ,  indolacet ic  acid 
(IAA) f rom 0.001-30 rag/1 had  no effect  whatsoever .  

In  order  to de te rmine  w h e t h e r  the  inhib i t ion  was s imply  
due to  an osmot ic  effect  of the  sugars, po lye thy lene  
glycol 6000 and  mann i to l  solut ions of ident ical  or h igher  
osmotic  pressures  were tes ted  b u t  ne i ther  of t h e m  showed 
the  inh ib i tory  act ion of the  sugars.  

The full mean ing  of these  results  canno t  ye t  be eva lua ted  
wi th  cer ta in ty .  However ,  it  appears  reasonable  to  assume 
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