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Conclusion. Au cours de r6gimes pauvres  en prot ides ,  
e n t r a i n a n t  la r6gression du pancr6as  exocrine,  on observe 
une surcharge en fer de l ' ex t r6mit6  sup6rieure des villo- 
sit6s intest inales ,  visible sous forme de fines granula t ions  
d o n n a n t  la r6act ion du bleu de Prusse  dans  le p61e apical  
des  en t6rocytes  et  de grosses g ranula t ions  g l ' in t6r ieur  de 
macrophages  darts l 'axe conjonct ivo-vascula i re .  

La  r6act ion phospha ta s ique  alcaline se mon t re  n6gat ive 
dans  le p la teau stri6 des en t6rocytes  du s o m m e t  des 
villosit6s. 

Les cellules A des il6ts de Langerhans  p r6sen ten t  une 
d iminu t ion  de leur act ivi t6 se t r adu i san t  pa r  la d ispar i t ion  

leur n iveau de la r6action du t r y p t o p h a n e .  

Summary. During  the  regression of exocrine pancreas  
caused by  a die t  poor  in prot ides ,  an  organic i ron com- 
p o u n d  accumula tes  a t  the  end of in tes t ina l  villi: smal l  
granules  in the  upper  pa r t  of en terocytes ,  larger par t ic les  
in macrophages  of the  connect ive  axis. Alkaline p h o s p h a -  
tase  ac t iv i ty  d i sappears  f rom the  s t r i a t ed  bo rde r  of t he  
en te rocy tes  concerned,  
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R e l a t i v e  V e l o c i t y  o f  t h e  D i v i s i o n  C y c l e  i n  S i s t e r  
C e l l s  

Observa t ion  shows t h a t  a mer i s t em consists  of a num-  
ber  of cells developing,  whe the r  t h e y  are in process of 
divis ion or in in terphase ,  to all appea rances  in a com- 
p le te ly  unsynchron ized  fashion. There  seems to be no 
p lan  regula t ing the  successive divisions t h a t  take  place 
in the  several  layers of ceils as t h e y  app roach  the  tip. In  
spi te  of this,  a cer ta in  sequence was observable  in the  
dura t ion  of the division cycle in s is ter  cells, of which we 
gave some account  in a recent  s t u d y  of the  division cycle 
by  means  of labelling wi th  caffeine 1, which  we have  fol- 
lowed up with a fu r ther  s tudy ,  using the  cent r i fugat ion  of 
the  roots  so as to mark  the  posi t ion of each cell in relat ion 
to the  tip, and so elucidate  the  p rob lem by  checking 
w h e t h e r  or not  there  is any  sequence in the  divisions 
tak ing  place. 

Method. Label l ing wi th  caffeine gives us a popula t ion  
of b inucleate  ceils (binucleates of the  f i rs t  order) whose 
d e v e l o p m e n t  gives rise to a popula t ion  t h a t  is in the  
course of bimitosis  (of the  first  order) l,2. The results  of 
the  f i rs t -order  b imi toses  is t h a t  we have  2 la teral  diploid 
cells and 1 b inucleate  in the  cent re  (second-order  hi- 
nuclea te  cell). Af ter  squashing,  these 3 sister cells, formed 
a t  the  same time, remain  toge the r  and form a block 
(2n; 2n + 2n; 2n). Their  fu r the r  d e v e l o p m e n t  gives rise to 
a normal  mitosis  in each outside cell and  a bimitosis  (of 
the  second order) in the  middle  cell. 

Onion bulbs (Allium cepa) were grown in the  da rk  at  a 
t e m p e r a t u r e  of 25 ~ • 0.5 ~ in cyl indrical  glass receptacles  
of abou t  70 cm a capaci ty ,  wi th  t a p - w a t e r  renewed every  
24 h and cont inua l ly  aera ted  by  bubb l ing  a t  the  ra te  of 
10-15 cm a air/rain. 

The roots  were 1.5-2 cm long at  the  beginning of the  
exper iment .  They  were p u t  in w i thou t  separa t ing  t h e m  
f rom the  bulbs  and were immersed  in a 0.1% caffeine 
solut ion for 12-15 h, a f ter  which t h e y  were washed  and  re- 
immersed  in t ap-water ,  t he r eby  ob ta in ing  an init ial  pro-  
por t ion  of 40-60% of b inucleate  cells. Abou t  30 h af ter  
the  end of the  t r e a t m e n t ,  a grea t  deal  of second-order  
b imi tos is  was observed.  Then,  in order  to be able to spot  
t he  re la t ive posi t ions  of these  3 cells in t he  mer is tem,  we 
resor ted  to cen t r i fuga t ion  of the  onion bulb wi th  its roots  
in tac t ,  wi th  the  mer i s tems  poin t ing  towards  the  centr i fu-  
gal pole. T r e a t m e n t  of 1500 g for 30 min  was sufficient to 
d i rec t  the  nuclei towards  the  cent r i fugal  pole, and the  
posi t ion of the  cells in the  block in re la t ion to the  root  t ip  
is thus  discernible af ter  squashing.  Af te r  centr i fuging,  the 

p repa ra t ions  are f ixed and s ta ined  according to the  squash  
t echn ique  of TJIo and LEVAN a. 

Results and discussion. Development o/ the mononucleate 
cells o/ the block 2n,'2n + 2n;2n. I f  we call t he  outs ide  
mononuc lea te  Cells E 1 and E2, E 1 being the  one nearer  to  

Blocks (2n;2n + 2n;2n) originated from coaxial binlitoses of first 
order. After centrifuging, the position of the nuclei indicates the 
orientation of the blocks in the root in regard with the tip. The bot- 
tom ceils were the nearest to the apex. (a) and (b) : In these cases the 
nearest mononueleate ceils to the apex were the fastest (El, Ea). In 
the middle binueleate cells the nuclei are at biprophase, early bi- 
prophase and interphase, respectively. (c) In this case the inono- 
nucleate cell farthest away from the tip was the fastest (E DEe). In 

the middle cell a parallel bitelophase can be observed. 
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the  root  t ip  and E~ the  one f a r the r  away  f rom it, the  re- 
sui ts  show an advan t age  in favour  of tile fo rmer  as far  as 
the  dura t ion  of the  division cycle is concerned.  

We not ice  in Table I t h a t  the  mononuc lea te  cell nearer  
to  the  t ip  shows a shor te r  divis ion cycle in 72.3% of the  
cases observed,  whereas  the  f a r the r  cell goes t h rough  its 
cycle in a shor te r  t ime in only  27.6% of the  cases. If  the  
average  dura t ion  of the  divis ion cycle were the  same for 
both,  each of the  cells would come out  as the  fas te r  in 
50% of the  cases. The clear dev ia t ion  f rom this  no rm 
sugges ted  to us t h a t  these  cells go t h rough  the i r  cycle 
fas te r  or slower according to  the i r  posi t ion wi th  respect  
to the  root  tip, the  cell t h a t  is f a r the r  away  hav ing  a 
longer  divis ion cycle t h a n  the  neare r  one. 

Developmer~t of the sister cells in the mononucleate popu- 
lation. In  order  to conf i rm these  results,  and  to avoid the  
compl ica t ions  in t roduced  by  a t r e a t m e n t  wi th  caffeine, 
we carried out  the  same e x p e r i m e n t  w i th  sister  cells, 
which genera l ly  r emain  jo ined toge the r  in pairs af ter  
t h e y  have  been squashed.  These cells were also formed 
synchronously ,  being daugh t e r  cells f rom one mitosis.  

In  Table  I we give the  resul ts  of th is  s tudy,  and  i t  m a y  
be observed t h a t  in 72.4% of the  cases the  cell nearer  to 
t he  t ip  goes t h rough  its cycle in a shor te r  t ime  t h a n  the  
other.  

We m a y  therefore  admi t  a cer ta in  g rada t ion  in the  
dura t ion  of the  cycle, f rom the  init ial  cells wi th  a shor t  
du ra t ion  up  to  t he  d i f fe ren t ia ted  cells w i th  a theore t ica l ly  
inf ini te  dura t ion .  The du ra t ion  p robab ly  increases 'par i  
passu '  w i th  the  gradual ly  increasing d i f ferent ia t ion  of the  
cells as we g o  up the  mer i s tem.  I t  is curious to  note  t h a t  
the  difference of dura t ion  in the  cell division cycle can be 

de tec ted  even in s is ter  cells which  are separa ted  f rom the  
ini t ial  cells by  v e r y  similar distances.  

I t  was logical to suppose t h a t  the  mer i s temat ic  popula-  
t ion  in the  p rox imi ty  of the  init ial  cells shows th is  grada-  
t ion  only  ve ry  s l ight ly  and  t h a t  the  sister  cells go t h r o u g h  
the  cycle in abou t  the  same time, each being as l ikely to 
be the  fas te r  as t he  other ,  whereas  the  cells f a r thes t  
away  f rom the  ini t ial  ones and  the  neares t  to the  area  of 
d i f fe ren t ia t ion  show the  g rada t ion  in a more  marked  
manner .  

In  order  to t e s t  th is  hypo thes i s  the  following experi-  
m e n t  was carr ied out.  Af te r  centr i fugat ion,  the  roots  
were f ixed and  s ta ined.  The mer i s t emat ic  region, abou t  
2 mm, was t r ansver sa l ly  d iv ided in to  2 equal  pa r t s  which  
were squashed  in the  same slide b u t  wi th  d i f ferent  cover-  
slips. The por t ion  including the  t ip  was labelled A and  
t h a t  neare r  to  the  d i f ferent ia t ion  region D. 

The resul ts  ob ta ined  (Table II)  are a p p a r e n t l y  in 
ag reemen t  wi th  our  hypothes is .  All the  roots  s tud ied  
showed a more  marked  g rada t ion  in the  zone D t h a n  in 
the  zone 2k. Therefore ,  the  d i f ferent  dura t ion  of t he  
division cycle of s is ter  cells becomes more marked  when  
these  are fu r the r  away  f rom the  apex,  i.e. when  t h e y  are 
nearer  to  the  d i f ferent ia t ion  region. 

Table I I 

Order Region A Region D Total 

No. of % S.E. No. of % S.E. No. of % 
cases cases eases 

S.E. 

Table I 

Et-B-E ~ M,-Me 
2n;2n + 2n;2n 2n-2n 

Order No. of % S.E. Order No. of 
cases cases 

% S.E. 

E 1 E z 81 72.3 M 1 M S 767 72.4 
J= 11.0 :k 6.7 

E 2 E 1 31 27.6 M S M 1 291 27.5 

Blocks (left) and sister ceils (right) observed in division according to 
the sequence of letters; the first letter symbolizes the faster cell and 
the second stands for the slowest cell. (E 1 = diploid mononueleate 
cell at the end of the block nearest to the root tip, E 2 = diploid 
mononucleate cell of the block farthest away from the root tip, 
M 1 = diploid mononueleate cell from a group of two sister cells 
nearest to the apex, and M S = diploid mononucleate cell farthest 
away from the root apex). S.E. = standard error. 

M 1 M S 722 62.4 455 76.5 1177 67.1 
-4- 3.6 • 4.4 :k 4.3 

M S M 1 435 37.5 139 23.4 574 32.8 

(See the legend of Table I and the last two paragraphs of the text.) 

Resurnen. E n  los mer i s t emos  radicales (en columna) las 
c61ulas h e rman as  poseen ciclos mit6t icos  de d i s t in ta  dura-  
ci6n segfin su posici6n con respecto  al ~pice. La c61ula 
h e r m a n a  m&s p r6x ima  al ~pice posee un ciclo l igeramente  
m~s cor to  que la otra.  Se sugiere la exis tencia  de un gra- 
d iente  de la duraci6n del ciclo desde  las c61ulas iniciales 
h a s t e  las c61ulas de la regi6n de diferenciaci6n. 
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Z u m  M e c h a n i s m u s  der  P r o p a n d i o l d e h y d r a s e -  
R e a k t i o n  

U n t e r  der  E inwi rkung  der  P ropand io ldehydra se  aus 
Aerobacter aerogenes (ATCC 8724) und in Gegenwar t  
des ~- (Dimethylbenzimidazolyl )  - Co- 5 '-  deoxyadenosy l -  
cobamids  werden  die be iden  E n a n t i o m e r e n  des P rop an -  
1, 2-diols zu P rop iona ldehyd  umgewande l t  i. Es  s t eh t  test,  
dass  w/thrend der  Reak t ion  stereospezif ische W a n d e r u n g  
eines Wasse r s to f f a toms  von  C-1 nach  C-2 erfolgt  2, wobei  

bei  dem (R)- Isomeren  spezifisch des HR-Atom 3, bei d e m  
(S)-Isomeren h ingegen des  H s - A t o m  a. zur w a n d e r u n g  
gelangt  a,s. Die W a n d e r u n g  erfolgt  durch  intermedi~ire 
t3ber t ragung  des ~Wasserstoffatoms auf  des  Coenzym e und  
f indet  in be iden  FAllen un te r  Konf igu ra t ionsumkehr  a m  
C-2 s t a r t  4,~. Nachfo lgend  ber ich ten  wir  fiber Versuche  
mi t  l sO-mark ie r ten  Suhs t ra ten ,  die neues  Lich t  auf den  
Mechanismus  dieser  Reak t ion  werfen.  

Angere icher te  P roben  von  (R)- bzw. (S) - l - l sO-Propan  - 
1, 2-diol, 1 bzw. 2, w u rd en  dn rch  ~_quilibrierung der  en t -  


