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As was m e n t i o n e d ,  t he  s t a r c h  gel e lec t rophores i s  of b o t h  
F 2 a  a n d  F3 h i s tones  shows  t he  p resence  of a t  l eas t  t wo  
e t ec t rophore t i c  c o m p o n e n t s  in  e a c h  of t h e  f rac t ions .  T he  
descr ibed  dialysis  aga in s t  n - p r o p a n o l  a n d  e t h a n o l  c an  
f r ac t i ona t e  t he  F2a  h i s tones  in to  two c o m p o n e n t s :  t he  
F2a i  which  is e l ec t ropho re t i c a l l y  f a s t e r  a n d  t h e  F2aTI 
w i th  s l igh t ly  lower  e l ec t rophore t i c  m o b i l i t y  in s t a r c h  gel 
(Figure  2). These  two  f r ac t ions  differ  s ign i f i can t ly  in  t h e i r  
c o n t e n t  of severa l  a m i n o  acids (e.g. a rg in ine ,  lysine,  a la-  
nine,  glycine,  etc.). T h e  e l ec t rophore t i ca l l y  s lower  a n d  
st i l l  compos i t e  F2a l i  h i s t one  has ,  in add i t ion ,  a h i g h e r  
ra t io  of leucine to isoleucine (Table) .  

T h e  N H  2 t e r m i n a l  a m i n o  ac id  of t he  F3 his tor ies  is 
a l an ine  (95%) ;  prol ine ,  a l an ine  glycine,  a n d  lys ine  were 
found  in va r ious  a m o u n t s  in  t h e  F2a  f rac t ion.  I n  general ,  
t he  r ecove ry  of D N P  a m i n o  acids was  v e r y  low in t h e  F 2 a  
h i s tones ,  i n d i c a t i n g  t he  inaccess ib i l i ty  of t h e  N H  2 t e rmi -  
na l  for d i n i t r o p h e n y l a t i o n  ~. T h e  s a m e  was f fmnd for t he  
two  s u b f r a c t i o n s  F 2 a  I a n d  F2a l i .  

T h e  d i scove ry  of a l i p i d - bound  h i s t one  f r ac t ion  is n o t  
en t i r e ly  new.  BAKAV et  al. 9 m e n t i o n e d  t h e  p resence  of a 
smal l  a m o u n t  of l ipid- l ike m a t e r i a l  in  nuc leoh i s tone ,  b u t  
no  c o m p o s i t i o n  was r epor ted .  A l ip id  m a t e r i a l  p e r s i s t e n t l y  
a p p e a r e d  in t h e  X - r a y  d i f f rac t ion  p a t t e r n s  of n a t i v e  calf  
t h y m u s  nuc leoh i s tones  amt  cou ld  n o t  be  r e m o v e d  b y  
pu r i f i ca t ion  of t he  nuc l eoh i s tone  b y  d isso lv ing  in w a t e r  
a n d  p r e c i p i t a t i n g  w i t h  0 . 1 4 M  NaC1 ( the 6 0 / k  spot) .  Th i s  
ind ica tes  t h a t  t he  l ipid is f i rmly  a t t a c h e d  to  nucleo-  
h i s t o n e  ~n, a n d  \VILKINS sugges ted  t h e  possible  p resence  of 
s p h i n g o m y e l i n s  in  n u c l e o h i s m n e s  n .  T h e  p h o s p h a t e  
g roups  of such  l ip ids  cou ld  easi ly c o m b i n e  w i t h  t he  seryt  
res idues  f o u n d  in t he  ' l ipo '  h i s t one  (Table) .  WlLKINS, on  
t he  basis  of X - r a y  d i f f rac t ion ,  e s t i m a t e d  t he  a m o u n t  of 

sph ingomye l in - l i ke  l ipid in  calf  t h y m u s  nuc leoh i s tone  as 
3%.  Th i s  v a l u e  is v e r y  close to  t h e  o b s e r v e d  yie ld  of t h e  
' l ipo '  h i s tone  desc r ibed  in t h i s  paper .  T h e  a m o u n t  of t h i s  
m a t e r i a l  va r ies  s ign i f i can t ly  in  nuc l eoh i s tones  of d i f fe ren t  
origin,  w i t h  l iver  be ing  a b o u t  t h e  r i ches t  source  of such  
p r o t e i n  1~. 

Zusammen/assung. Die a rg in in re i che  F r a k t i o n  des 
K a l b s t h y m u s h i s t o n s  ( F r a k t i o n  2a) wurde  in zwei K o m -  
p o n e n t e n  zerlegt.  Z u s a m m e n s e t z u n g  u n d  e l ek t rophore t i -  
sche  T r e n n u n g  de r  K o m p o n e n t e n  (F2a  I u n d  F 2 a n ) ,  
ebenso  die E i g e n s c h a f t e n  eines neuen ,  l i p i d g e b u n d e n e n ,  
se r in re ichen  H i s t o n s  w u r d e n  beschr i eben .  

L. S. HNILICA 

Department o/Biochemistry,  2kI. D. Anderson Hospital 
and Tumor Institute, The University of Texas, Houston 
(Texas USA ), June 8, t 964. 

0 B. BAKAY, J. J. KOLB, and G. TOF.NmES, Arch. Biochem. Biophys. 
58, 144 (1955). 

lo M. H. F. WILKINS, Cold Spring Harbor Symposia on Quantitative 
Biology, vol. 21 (The Biological Laboratory, Cold Spring Harbor, 
L.I., New York 1956), p. 75. 

11 M. H. F. WILKiNS, Nucleoproteins (Solvay International Institute 
of Chemistry, l l t h  Chemistry Conference, Brussels) (Interseienee 
Publishers Inc., New York 1959), p. 45. 

~ Acknowledgments: The excellent assistance of Mr. L. G. B~ss is 
gratefully acknowledged. This investigation was supported by the 
U.S. Public Health Service Grant CA-07746 and by the R, A, 
Welch Foundation Grant 138. 

Phase Contrast Microscope Observations on the 
Pancreas of Fasting Rats 

The  morpho log ica l  a n d  h i s t ochemica l  changes  obse rved  
in t he  p a n c r e a s  of r a t s  k e p t  u n d e r  cond i t ions  of p ro longed  
fas t ing  h a v e  been  r e p o r t e d  in p rev ious  pape r s  1,2. T h e y  
can  be  s u m m e d  up as severe  cy t op l a s m i c  damage ,  nuc l ea r  
lesions,  swell ing a n d  progress ive  d i s a p p e a r a n c e  of t h e  
m i t o c h o n d r i a ,  t o g e t h e r  w i t h  a s h a r p  r educ t i on  in t he  
D N A  a n d  R N A  c o n t e n t .  

I t  h a s  been  p rev ious ly  ind ica ted ,  however ,  t h a t  these  
changes  are no t  a c c o m p a n i e d  b y  a n o t a b l e  r e d u c t i o n  in 
t he  zymogen  granules ,  w h i c h  are p r e s en t  even  a f t e r  pro-  
longed f a s t i ng  (150-160 h). All these  resu l t s  h a v e  b e e n  
o b t a i n e d  us ing  classic h is to logica l  a n d  h i s t o c h e m i c a t  
me thods ,  such  as H e i d e n h a i n ' s  t e c h n i q u e  w i t h  i ron-  
h e m a t o x i l i n  a n d  B r a c h e t ' s  w i t h  m e t h y l  g reen-pyron ine .  
The  p r e sen t  s t u d y  ha s  been  u n d e r t a k e n  to  t r y  to  resolve  
t h e  p r o b l e m  of t he  pe r s i s t ence  of t he  zym ogen  g ranu le s  
a f t e r  160 h fast .  

U l t r a - t h i n  sec t ions  of r a t  p a n c r e a s  were sub j ec t ed  to  
p h a s e  c o n t r a s t  microscopy,  some of t he  spec imens  be ing  
p rev ious ly  s u b j e c t e d  to  s i lver  i m p r e g n a t i o n .  

Materials and methods. T w e n t y  a lb ino  r a t s  (Sprague-  
Dawley  s t ra in )  we igh ing  a b o u t  200-250 g, were  k e p t  
u n d e r  cond i t i ons  of comple t e  fas t ing,  a p a r t  f rom ad  libi-  
tu rn  ava i l ab i l i t y  ol water ,  for 160 h. 

A n o t h e r  t en  r a t s  were k e p t  on  a s t a n d a r d  d ie t  as con-  
trol .  The  an ima l s  were kil led b y  d e c a p i t a t i o n ,  a n d  smal l  
pieces of t he  p a n c r e a s  were f ixed i m m e d i a t e l y  in  2 %  
o s m i u m  t e t r o x i d e  buf fe red  a t  p H  7.2-7.4 (a f te r  Pa lade ) ,  
d e h y d r a t e d  w i t h  e t h y l  a lcohol  a n d  e m b e d d e d  in b u t y l -  
m e t h y l - m e t a c r i l a t e .  Sect ions  of 1000-2000 ~ t h i c k n e s s  
were cut ,  us ing  a P o r t e r - B l u m  m i c r o t o m e  e q u i p p e d  w i t h  
a glass knife.  The  sect ions ,  d i s t e n d e d  w i t h  ch lo ro fo rm 
vapour s ,  were  p laced  on  cover-s l ips  a n d  o b s e r v e d  in 
p h a s e  c o n t r a s t  u n d e r  a Le i tz  O r t h o l u x  microscope  
equ ipped  w i t h  ob jec t ives  for h igh  con t ras t .  Some speci- 
mens  were s u b j e c t e d  to s i lver  i m p r e g n a t i o n ,  a cco rd ing  to  
JONES' t e c h n i q u e  a as modi f ied  b y  MARINOZZI 4, a n d  fol- 
lowing p r e c a u t i o n s  r epo r t ed  e l sewhere  5. 

Results and discussion. The  use of t h i s  t e c h n i q u e  con-  
f i rms  some d a t a  a l r e ady  p r o v i d e d  b y  morpho log ica l  and  
h i s t o c h e m i c a l  s tud ies  a n d  also gives some new in fo rma-  
t ion.  

Nuc l ea r  d a m a g e  is visible,  w i t h  op t i ca l l y  e m p t y  nuclei .  
T h e  nncleol i  are  o f t en  miss ing  or  v e r y  m u c h  r educed  in 

I F. PARADISI, Arch. Sci. biol. 48, 203 (1964). 
2 F.  PARADISI a n d  F. CAVAZZUTI, Gas t roen t e ro log i a ,  in press .  

B. D. JoNEs, Am. J. Path. 33, 313 (1957). 
* V. MAR~NOZZr, J. Biophys. Biochem. Cytol. 9, 121 (1961). 
5 F. PARADISI, Anat. Anz., subnfitted for publication. 



15. III. 1965 Brevi comunicazioni - Brief Reports 127 

size (F igure  2). Th i s  is in ag reemen t  wi th  d a t a  ob ta ined  
a f t e r  s t a i n i n g  w i t h  me thy l -g reen  pyron ine  and  Feulgen 's  
reac t ion .  The  zymogen  granules  appea r  less numerous  
t h a n  in t he  con t ro l  specimens,  b u t  t hey  are always present  
in  sp i t e  of t h e  e v i d e n t  cy top lasmic  shr inkage  and  histo-  
chemica l  modi f i ca t ions  m e n t i o n e d  above  (Figure 2). 

A new  q u e s t i o n  is raised,  however,  b y  the  behav iou r  of 
t he  c e n t r o - a c i n a r  cells. In  previous  exper imen t s  these 
cells h a v e  no t  been  t a k e n  in to  cons idera t ion  for technica l  
reasons,  b u t  t h e y  are  clear ly visible unde r  phase  contras t .  
W i t h  th i s  t e c h n i q u e  one can  observe,  in the  cen t ro -ac inar  
cells of t he  n o r m a l  pancreas ,  t he  e rgas top lasm in the  form 
of f ine f i l amen t s  or  l aminae  which occupy mos t  of the  
c y t o p l a s m  (Figure  1). Af ter  160 h fast  these  cells are 
v is ib le  w i t h  s h r u n k e n  cy top lasm and  wi th  the  ergasto-  
p l a sm a r r a n g e d  concen t r i ca l ly  in an  opt ical ly  denser  form 
a n d  m a d e  u p  of t h i c k e r  l aminae  (Figures 2 and  3). On the  

o t h e r  hand ,  t h e  nuc lea r  a n d  nuc leo la r  d a m a g e  in these  
cells seems to be  less p r o n o u n c e d  t h a n  in t h e  cxocr ine  
cells. The  nuclei still  h a v e  a ce r t a in  c h r o m a t i n  c o n t e n t  a n d  
the  nucleoli,  a l t h o u g h  smal ler  in vo lume,  arc  st i l l  p resen t .  
A charac te r i s t i c  of these  nucleoli  is t h e i r  op t ica l  dens i ty .  

Regard ing  nuc lear  a n d  nuc lco la r  d a m a g e  to  t h e  exo-  
cr ine  cells, t h e  resu l t s  of t h e  p r e s en t  s t u d y  c o n f i r m  those  
previously  ob t a ined  using o t h e r  t echn iques .  I t  is f u r t h e r  
conf i rmed t h a t  the  zymogen  granu les  of t h e  exocr ine  
cells do no t  comple te ly  d isappear ,  b u t  r e m a i n  in reason-  
able  numbers ,  despi te  the  n o t a b l e  ce l lu lar  damage .  T h e  
s t u d y  also ind ica tes  e rgas top lasmic  d a m a g e  to  t h e  cen t ro -  
ac inar  cells, a ccompan ied  b y  cy t o p l a s mi c  sh r inkage .  T h e  
fea ture  of the  concent r ic  a r r a n g e m e n t  of t h e  e r g a s t o p l a s m  
of the  cen t ro -ac ina r  cells br ings  to m i n d  those  o b s e r v e d  
b y  EKOLM et  al. *,7 in the  e rgas top l a sm of exocr ine  cells 
t a k e n  f rom the  panc reas  of an i ma l s  sub j ec t ed  to  e t h i o n i n e  
or  to  obs t ruc t i on  of t h e  e x c r e t o r y  d u c t  s. 

Fig. 1. Pancreas of rat. Pancreatic acinus containing numerous 
zymogen granules (Z). Sizeable nucleoli (nu) and finely divided 
nuclear chromatin are visible, Phase contrast, after silver impreg- 

nation. About 1000 ×. 

Fig. 3. Pancreas after 160 h fast. Group of ccntro-acinar cells (CA) 
with characteristic concentric arrangement of the ergastoplasm (er). 
The nucleoli of these cells are better conserved than those of the 
exocrine ceils, Phase contrast after silver impregnation. About 

I000 ×. 

Riassunto. L'osservazione  di sezioni u l t raso t t i l i  di  pan-  
creas esocrino di r a t t i  so t topos t i  a d ig iuno  c o n f e r m a  i ri-  
su l ta t i  delle precedent i  r icerche e n e  fornisce di n u n v i  
s o p r a t u t t o  nei r iguardi  delle ceUule cent ro-ac inose ,  

F. PARADISi ° 

Istituto di Clinica Medica, Universittt di Modena (Italy). 
October 12, t96,l. 

Fig. 2. Pancreas after 160 h fast. Shrunken cells with optically 
empty nuclei and small nucleoli (NU). Note a group of centro-acinar 
cells (CA) with very dense ergastoplasm arranged concentrically (ER), 

Phase contrast after silver impregnation, About 1000 x. 
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