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U s e  of  M o n o - L a y e r  P r e p a r a t i o n s  i n  S t u d i e s  of  N u c l e o l a r  M o r p h o l o g y  i n  P a n c r e a t i c  I s l e t  C e l l s  

I t  has  been  shown for a n u m b e r  of cells t h a t  the  mor-  
phology of the  nucleolus is i n t ima te ly  re la ted  to  the  ra te  
of p ro te in  synthes is  ~. The increased insulin p roduc t ion  
charac ter i s t ic  for the  obese-hyperg lycemic  synd rome  in 
mice is, for example ,  ref lected in larger  nucleoli  of t he  
pancrea t ic  fl-cells as compared  to normal  controls  ~. Since 
known  s t imul i  of insulin p roduc t ion  seem to va ry  wi th  
respec t  to  the i r  effect  on the  synthes is  of the  hormonea,  
we have  been in te res ted  in ob ta in ing  a s imple  and  sensi- 
t ive  me thod  allowing fas t  screening of var ious  compounds  
for effects  on the  nucleolar  morpho logy  in islet cells. In  
the  p resen t  s t u d y  we have  t aken  advan t age  of the  facts  
t h a t  mono- layer  p repara t ions  of endocr ine  pancrea t ic  cells 
can easily be p repa red  by  gentle squash ing  of isolated 
islets 4, s and t h a t  the  t rue  n u m b e r  and size of nucleoli  can 
be d i rec t ly  eva lua ted  in such prepara t ions .  Is le ts  of nor-  
mal  and  obese-hyperg lycemic  mice were used as well- 
def ined sources of fl-cells wi th  d i f ferent  p ro te in - syn thes iz -  
ing act ivi ty .  

Material and methods. Ten obese-hyperg lycemic  mice 6 
and 8 of the i r  lean l i t t e r -mates  were used. All animals  
were 8 -9 -month -o ld  females.  Af te r  killing by  decap i t a t ion  
and isolat ion of the  pancrea t ic  islets 4, mono- layer  pre- 
para t ions  of t he  islet cells were p repa red  by  gent le  
squash ing  on glass microscope slides 4,5. Af ter  d ry ing  at  
room tempera tu re ,  the  specimens were processed accord- 
ing to the  following scheme:  (1) fix in Lillie 's buffered 
formol solut ion ~ for 30 min ;  (2) wash  in dist i l led wa te r  for 
5 min ;  (3) expose to 100 m M  lead n i t ra te  for 15 min ;  
(4) wash  in dist i l led wa te r  for 30 sec; (5) expose to 1% 
a m m o n i u m  sulphide  for 5 min;  (6) wash  in disti l led wa te r  
for 30 sec; (7) d e h y d r a t e  in absolute  e thanol  for 10 rain;  
(8) clear in xylol  for 5 rain and m o u n t  in Canada  balsam.  

The cells were analyzed in a phase  con t ras t  microscope 
using a to ta l  magni f ica t ion  of • 2000. All observa t ions  
were made  by  the  same person, who did no t  know the  
iden t i ty  of the  specimens.  The number  of nucleoli  was 
counted  in 30 r a n d o m l y  selected nuclei f rom each islet. 
The  re la t ive nucleolar  volume was e s t ima ted  by  po in t  
sampl ing  s. For  the  de t e rmina t ion  of the  nuclear  d i ame te r  
and  the  posi t ion of t he  largest  nucleolus, 16 r a n d o m l y  
selected nuclei in each islet p repa ra t ion  were analyzed 

wi th  t he  aid of an ocular  screw micrometer .  The  m e a n  
eccent r ic i ty  ra t io  was calcula ted according to  ER~iNK6 8. 

Results and discussion. The employed  l e a d - t r e a t m e n t  of 
f ixed mono- layer  spec imens  b ro u g h t  abou t  a d i s t inc t  out-  
line of t he  nucleoli  as revealed by  phase  co n t r a s t  micro-  
scopy. As can be seen in the  Table, t he  n u m b e r  of 
nucleoli  per  cell nucleus was s ignif icant ly  h igher  in the  
obese-hyperglycemic  mice t h a n  in the i r  lean l i t t e r -mates .  
This in format ion  was ob ta ined  f rom a r a the r  smal l  n u m -  
ber  of analyzed nuclei  by  v i r tue  of the  fact  t h a t  all 
nucleoli could be d i rec t ly  coun ted  in the  non-sec t ioned  
cells. The re la t ive vo lume occupied by  nucleoli  in each 
nucleus was also the  h ighes t  in t he  obese -hyperg lycemic  
mice. In  fact  th is  p a r a m e t e r  mos t  s t rongly  ref lec ted  the  
difference in insu l in-synthes iz ing  ac t iv i ty  be tween  the  2 
groups of mice. The resul t  conforms  well wi th  prev ious  
demons t r a t i ons  t h a t  the  nucleolar  mass is corre la ted  to  the  
ra te  of p ro te in  syn thes i s  in cells 1. I t  should be po in t ed  out  
t h a t  the  difference ob ta ined  in t he  p resen t  s t u d y  is m u c h  
grea ter  t h a n  could be expec ted  only  because the  islets of 
normal  mice conta in  abou t  80% of fl-cells, while the  cor- 
r e spond ing  p ropor t ion  in obese-hyperg lycemic  mice  is 
abou t  90% G. Al though  the  nuclear  d i ame te r  was  found to  
be s o m e w h a t  h igher  in t he  obese-hyperg lycemic  mice t h a n  
in the  normal  l i t te r -mates ,  the  difference was  no t  s ta t i s t i -  
cally s ignif icant  w i th  the  small  samples  s tudied.  Ne i the r  
could any  s ignif icant  difference be shown wi th  respec t  to  
t he  eccen t r ic i ty  ra t io  of t he  largest  nucleolus_ I t  m a y  
therefore  be concluded t h a t  po in t - sampl ing  of the  re la t ive  
nucleolar  vo lume in mono- layer  p repa ra t ions  of islet cells 
can be used as a fas t  and sensi t ive technique  for de tec t ing  
morphologica l  signs of increased insulin syn thes i s  in 
mice 9. 

Zusammen/assung.  Die U n t e r s u c h u n g  an endokr in  
wi rksamen  Zellen der  Bauchspeicheldr i i se  bei normalen  
und adip6sen M~usen ergibt  eine relat ive Vergr6sserung 
des Nukleolus der  endokr inen  Zellen bei den adip6sen 
Tieren, was als morphologisches  Zeichen ges te iger ter  In-  
su l inprodukt ion  angesehen wird.  
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Animals Nuclear No. of Eccentricity Relative 
diameter nucleoli ratio for nucleolar 
in arbitrary largest volume 
units nucleolus in % 

Normal nlice 33.1 • 1.7 3.0 ~ 0.1 0.660 =L 0.024 5.6 • 0.4 
(8) (8) (8) (8) 

Obese- 35.4 ~: 1.4 3.4 ~ 0.1 ~ 0.681 :]: 0.043 8.8 ~ 0.4 ~ 
hyperglycemic (8) (9) (8) (10} 
mice 

The figures denote mean values ~c S.E.M. The numbers of animals 
studied are given within parentheses. Conlparison between groups of 
animals : �9 P < 0.02 ; 7, p < 0.001. 
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