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t he  m a s t  cells m a y  be  of neu ra l  c res t  origin.  T h e  si tes 
where  t he  neu ra l  cres t  cells were p r e s en t  in  t he  t i ssues  
an d  organs  in t he  mice e m b r y o s  a n d  suckl ing  mice 4, ~, 
co r re sponded  w i t h  t he  s i tes  where  t he  m a s t  cells were 
p r e s e n t  6. Accord ing  to  SELYE 6, t h e  fol lowing is k n o w n :  
a c c u m u l a t i o n  of me lan ine  in t he  lesions of u r t i ca r i a  
p i g m e n t o s a  ha s  long suggested  some re l a t ionsh ip  be- 
t w e e n  t h e  m a s t  cell and  p i g m e n t a t i o n ,  and  an  un-  
usua l ly  large n u m b e r  of m a s t  cells ha s  also been  n o t e d  in 
x e r o d e r m a  p igmen tosa .  A ce r t a in  pa ra l l e l i sm be tween  
t he  local  mas tocy tos i s  a n d  h y p e r p i g m e n t a t i o n  also exis ts  
in  t h e  e x p e r i m e n t a l l y  p roduced  p i g m e n t e d  dermat0ses ,  
a n d  all  these  f ind ings  sugges t  a r e l a t ionsh ip  b e t w e e n  m a s t  
cells a n d  m e l a n i n  p roduc t ion .  On t he  o t h e r  h a n d ,  i t  is 
t h o u g h t  t h a t  x e r o d e r m a  p i g m e n t o s a  m a y  be  r e l a t ed  to  
t h e  neu ra l  c res t  cells 7. I t  was  found  in t he  a u t h o r s '  
l a b o r a t o r y  t h a t  t he  n e u r a l  c res t  ceils in  mice  showed  a 
specific s ens i t i v i t y  to  t he  a lky l a t i ng  agents ,  a n d  t he  D N A  

a n d  p r o t e i n  of t h e  n e u r a l  cres t  cells d i sappea red  7, a n d  
f u r t h e r m o r e  in t h e  suckl ing  mice  in jec ted  w i t h  mi to -  
m y c i n  C, excessive cell pro l i fe ra t ion ,  hype rp l a s i a  or t u m o r  
occurred.  I t  is t h o u g h t  t h a t  these  p h e n o m e n a  m a y  be  
b r o u g h t  a b o u t  b y  t he  dysd i f f e r en t i a t i on  of t he  n e u r a l  
c res t  cells 1. F u r t h e r m o r e  in suckl ing mice in jec ted  w i t h  
m i t o m y c i n  C, h y p e r k e r a t i z a t i o n  of t he  skin and  he te ro-  
t r o p h i c  me l an in  p i g m e n t a t i o n  were  seen s. F r o m  the  above,  
i t  is specu la ted  t h a t  t h e  m a s t o c y t o m a  or mas tocy tos i s  in  
suckl ing mice in jec ted  w i t h  m i t o m y c i n  C m a y  be b r o u g h t  
a b o u t  b y  t he  dysd i f f e r en t i a t i on  of t he  neu ra l  cres t  ceils, 
a n d  t h a t  t he  m a s t  cells m a y  be of t he  neu ra l  cres t  origin.  

Summary. I n  suckl ing  mice  in jec ted  i n t r a p e r i t o n e a l l y  
w i t h  m i t o m y c i n  C on t he  1st to  5 th  day  a f te r  b i r t h  a n d  
sacrif iced in t h e  course of 24 or 48 h a f t e r  in ject ion,  
m a s t o c y t o s i s  occur red  in  t h e  ora l  m u c o s a  m e m b r a n e ,  
skin of t he  t r u n k  or ex t r emi t i e s  a n d  bone  m a r r o w  of 
ex t remi t ies .  
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6 H. SELYE, The mast cell (Butterworth Inc. Washington 1965). 
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Nuclear Bodies in the Hepatic Parenchymal  Cells in Acute Viral Hepatitis 

Nuclea r  bodies  are a morpholog ica l  e n t i t y  w i t h  whor l -  
like conf igura t ion ,  r epo r t ed  in a v a r i e t y  of pa tho log ica l  
cond i t ions  a n d  also in n o r m a l  p l a n t  and  a n i m a l  t i ssues  1, 2. 
13OUTEILLE et  al. ~ h a v e  proposed  a c lass i f ica t ion of 
these  s t ruc tu re s  based  on t h e i r  u l t r a s t r u c t u r a l  appearance .  
The  n a t u r e  a n d  func t ion  of these  nuc lea r  inclus ions  
r ema ins  obscure.  Some ev idence  suppor t s  t he  poss ib i l i ty  
of t h e i r  be ing  n o r m a l  cell organel les  r e l a t ed  w i t h  cel lular  
h y p e r a c t i v i t y ,  inc reas ing  in n u m b e r  a n d  a s suming  differ- 
en t  degrees  of d i f f e ren t i a t ion  a n d  s t r u c t u r a l  a r r a n g e m e n t .  
I n  t h e  course of a n  u l t r a s t r u c t u r a l  s t u d y  of l iver  t i ssue  
f rom p a t i e n t s  w i t h  acu te  v i ra l  hepa t i t i s ,  nuc lea r  bodies  
of s imple  and  complex  types  were f r e q u e n t l y  found.  
The  purpose  of t h i s  p a p e r  is to  r e p o r t  t h e  presence  of 
nuc lea r  bodies  in t he  h e p a t o c y t e s  in acu te  v i r a l  hepa t i t i s .  
Our  obse rva t i ons  sugges t  t h a t  these  s t ruc tu re s  could 
express  l iver  cell h y p e r a c t i v i t y  r e l a t ed  to t he  cel lular  
r egene ra t i on  a f t e r  hepa t i c  necrosis,  a n d  also be  a reflec- 
t i on  of t he  u n d e r l y i n g  acu te  v i ra l  process.  

Material and methods. Live r  t issue was o b t a i n e d  b y  
M e n g h i n i  needle  b iopsy  f rom 6 p a t i e n t s  w i t h  v i ra l  hepa-  
t i t i s  in  t h e  4 th  week  a f t e r  t he  cl inical  onse t  of t he  disease. 
H e p a t i t i s  13 surface  an t i gen  (HBsAg) was found  b y  
c o u n t e r  e lec t rophores i s  in  3 pa t i en t s .  T he  l iver -b iopsy  
spec imens  were f ixed in cacody la te -buf fe red  3% g l u t a r a l '  
dehyde  p t t  7.4 a n d  pos t f ixed  s equen t i a l l y  in ve rona l  
ace ta t e -buf fe red  2% o s m i u m  te t rox ide  p H  7.4 and  ve rona l  
ace t a t e -bu f fe red  0.5% u r a n y l  ace t a t e  p H  5.8 8. Fol lowing 
d e h y d r a t a t i o n  in g raded  e t h a n o l  solut ions ,  t h e y  were 
e m b e d d e d  in E p o n  812 ~. U l t r a t h i n  sec t ions  were  cu t  
w i t h  a glass knife  on  a LK13 U l t r a t o m e ,  s t a ined  w i t h  lead 
c i t r a t e  a n d  e x a m i n e d  on  a Phi l l ips  E M  300 e lec t ron  
microscope,  ope ra t ed  a t  80 kv. 

Results. N u c l e a r  bodies  of d i f fe ren t  morpho log ica l  
t ypes  were p r e sen t  in a b o u t  15% of nuc leus  sect ions  in 
h e p a t o c y t e s  o f ' p a t i e n t s  w i t h  acu te  v i r a l  hepa t i t i s .  1 to  
4 nuc l ea r  bodies  were found  pe r  nucleus.  There  was  a 
t y p e  2 a n d  3 bodies  p redominance .  T h e y  were usua l ly  

spher ica l  in shape  and  cons is ted  of whor ls  of g r anu l a r  
and  f ibr i l lar  mate r ia l ,  v a r y i n g  be tween  0.3 to  0.5 v m  
in d i a m e t e r  a n d  occupy ing  t h e  i n t e r c h r o m a t i n i c  spaces. 
Of ten  v a c u o l a r  s t ruc tu re s  and  e lec t ron  dense  granules  
were obse rved  in t he  cen t r e  of t h e  nuc lea r  bodies,  sur-  
r o u n d e d  b y  concen t r i ca l ly  a r r a n g e d  fibrils. Some of 
these  granules  seemed p e r i c h r o m a t i n i c  granules.  Some 
h igh ly  d i f f e ren t i a t ed  forms,  t y p e  4, were also presen t .  
F r e q u e n t l y  t h e  f ibri ls  compos ing  t y p e  1 a n d  2 bodies  
were loosely c i rcu la ry  a r r a n g e d  a n d  p e n e t r a t e d  in to  t he  
ha lo  of e l ec t ron- lucen t  nuc l eop la sm wh ich  s u r r o u n d e d  
t he  nuce la r  bodies.  No differences  were found  e i the r  in  
H13sAg pos i t ive  and  HBsAg  nega t i ve  cases in t he  fre- 
quence  and  m o r p h o l o g y  of nuc lea r  bodies.  

Discussion. The  morpholog ica l  n a t u r e  a n d  the  func-  
t i ona l  s ignif icance of t h e  nuc l ea r  bodies  are poor ly  u n d e r -  
stood. I t  h a s  been  po in t ed  ou t  b y  several  au tho r s  t h a t  
t h e y  are p r o b a b l y  discre te  i n t r a n u c l e a r  inclusions  r e l a t ed  
to  cell h y p e r t r o p h y  or pa tho log ica l  condi t ions ,  i.e. v i r a l  
infec t ions  5. The i r  n u m b e r  is r e m a r k a b l y  increased in 
m u l t i p l y i n g  a n d  growing  cells, a n d  t h e y  also p r e sen t  
more  d i f f e ren t i a t ed  a r r a n g e m e n t s  2. To our  knowledge,  
no  references conce rn ing  t he  presence  of these  s t ruc tu re s  
in t he  h e p a t i c  p a r e n c h y m a l  cells in acu te  v i ra l  hepa t i t i s  
h a v e  been  p rev ious ly  repor ted .  

B o t h  rap id  cell g r o w t h  a n d  v i rus  in fec t ion  are p r e sen t  
in acu te  v i ra l  hepa t i t i s ,  sugges t ing  t h a t  these  fac tors  
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a I. BRODY, J. Ultrastruct. Res. 6, 304 (1962). 
6 G. PATRIZI and J. N. MIDDELKAMP, J. Ultrastruct. Res. 28, 275 
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m i g h t  be addi t ive  on producing  nuclear  bodies,  as i t  
occurs in h u m a n  ep idermal  cells infected in vivo wi th  
vaccinia  virus 6. 

The s imple nuclear  bodies, types  1 and  2, m i g h t  be 
cons t an t  nuclear  organelles and str iking increase of the i r  
n u m b e r  is p robab ly  re la ted  wi th  hepa t ic  pro te in  synthes is .  
SIMAR 7 found a re la t ionship  be tween  the  n u m b e r  of t he  
nuclear  bodies and  the  ac t iv i ty  of cellular p ro te in  syn the-  
sis. Moreover  cy tochemica l  s tudies f rom DuPuY-COlN 
et  al. s have  d e m o n s t r a t e d  the  p reva len t  pro te inaceous  
na tu re  of these  s t ructures .  Al though  normal  nuclear  
organelles, the i r  f requen t  occurrence in acute  viral  hepa t i -  
tis m a y  be the  result  of a hyperac t ive  metabol ic  s tage of 
the  hepa tocy t e  nuclei. 

The complex  nuclear  bodies, types  3 and  4, have  been 
observed main ly  in pathological  condi t ions  and  the i r  
presence  in acute  viral  hepa t i t i s  m a y  be re la ted  to the  
virus infection.  I t  has  been s t ressed t h a t  the  occurrence 
of larger and  more  complex  nuclear  bodies seen f requen t ly  
in viral  condi t ions  m a y  involve some sor t  of re la t ionship  
be tween  nuclear  bodies  and virus disease. Recen t  da t a  
suggest  t h a t  hepa t i t i s  B virus is a DNA virus. I42APLAN 
et  al. 9, lo have  pos tu l a t ed  t h a t  the  D N A  polymerase  act iv-  
i ty  associa ted wi th  the  Dane part icles  seemed to depend  
on a DNA templa te .  PATRIZI e t  al. 8 have  previous ly  
r emarked  t h a t  viruses associated wi th  nuclear  bodies, 
such as Herpes zoster, Herpes simplex, varicella,  h u m a n  

cytomegalovi rus ,  adenovi rus  t y p e  12, po lyoma,  SV 40, 
Shope papi l loma,  are DNA viruses.  LE GOASCOGNE et  
al. 11 have  recen t ly  reviewed this  subjec t  and concluded 
t h a t  nuclear  bodies  m a y  cor respond to  the  morphologica l  
equiva len t  of one region of the  DNA,  based on the  response  
of t he  nuclear  bodies  to  ac t inomyc in  D and the  a p p a r e n t  
con t inu i ty  of some fibrils of the  pe r iphe ry  wi th  the  
sur rounding  chromat in ic  fibrils 1~. The presence of nuclear  
bodies  in hepa t i t i s  vi rus  infect ion could express  t he  D N A  
virus repl icat ion,  involving the  synthes is  of new nucleic 
acid and associa ted specific proteins .  The f inding of 
nuclear  bodies  in hepa t i t i s  B as well as in hepa t i t i s  A 
suggest  t h a t  the i r  presence  is p robab ly  more  re la ted  to 
the  viral agen t  as an ' induc tor '  fac tor  r a the r  t h a n  to the  
t ype  of hepa t i t i s  virus. 
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Fig. i. Hepatoeyte nucleus showing 3 simple nuclear bodies (arrows). • 8,800. Fig. 2. A nuclear body near the nucleolus. In the centre there 
are vacuolar filamentous structures and dense granules. • 20,700. Fig. 3. Clusters of closely packed granules in the centre of a nuclear body. 
• 47,500. Fig. 4. Portion of hepatocyte nucleus showing a nuclear body with granules and fibrillar material. • 32,600. Fig. 5. Fibrils concen- 
trically arranged surrounding a lipid droplet. • 41,400. Fig. 6. A complex nuclear body which presents clusters of dense granules exeentrically 
disposed. • 21,500. 
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The r ibonuc leopro te in-conta in ing  granules of some 
nuclear  bodies s and  the  unknown  na tu re  of the  hepa t i t i s  A 
virus leave unanswered  the  ques t ion of the  significance 
of t he  nuclear  bodies in acute  viral  hepat i t i s .  More con- 
clusive u l t r a s t ruc tu ra l  cy tochemica l  s tud ie s  and  fu r ther  
observa t ions  in o the r  clinical s tages of t he  disease are 

r e q u i r e d  for a be t t e r  unde r s t and ing  of the  na tu r e  and 
the  func t iona l  role p layed  by  nuclear  bodies  in th is  
s i tuat ion.  

13 Acknowledgments. The authors are indebted to Dr. MOURA- 
NUNES for helpful advice and criticism and Miss T. VAREjs for 
technical assistance. 

Rdsumd. La pr6sence de corps nucl6aires est  observ6e 
dans  environ 15% des h6pa tocy tes  dans  6 cas d ' h @ a t i t e  
virale aigue. Leur  pr6sence f r6quente  et  leurs formes parlois  
complexes  p eu v en t  6tre en r a p p o r t  soit  avec l 'hyper -  
act ivi t6 m6tabol ique  des h6pa tocy tes  au cours de la 
r6g6n6ration h6pat ique,  soit  avec la synth~se des acides 
nucl6iques e t  des prot6ines  sp6cifiques du virus de l 'h6pa- 
r i te humaine .  
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P e n t o b a r b i t a l  S o d i u m  a n d  C h r o m o s o m e  A b n o r m a l i t i e s  in  R a b b i t  B l a s t o c y s t s  1 

In  the  r abb i t  coital  s t imulus  via a neura l  p a t h w a y  
causes the  release of luteinizing ho rmone  (LH) f rom the  
p i tu i ta ry .  I t  has  been pos tu la t ed  the  release of L H  m u s t  
cont inue  for 1 h in order  t h a t  a suff icient  a m o u n t  will be 
p re sen t  to  cause ovula t ion  10 h af ter  ma t i ng  2. Pen to -  
barb i ta l  r epor t ed ly  p r even t s  ovula t ion  f rom occurr ing in 
es t rogen-pr imed  rabb i t s  a f ter  electrical  s t imula t ion  of the  
pos ter ior  h y p o t h a l a m u s  a. Given shor t ly  af ter  mat ing ,  
the  drug  reduces  the  capac i t a t ion  of spe rma tozoa  to the  
level found  in n o n - m a t e d  does 4. Also, the  proges t in  level 
of per iphera l  blood fails to  increase. In  mice, mi to t ic  
aber ra t ions  and an increased n u m b e r  of degenera t ing  
nuclei  were r epor ted  in t he  epidermis  of animals  t r e a t ed  
wi th  sod ium p e n t o b a r b i t a l  5. 

The following s t u d y  was done  to  de te rmine  w h e t h e r  
t he  admin i s t r a t ion  of sodium pen toba rb i t a l  to  r abb i t s  
would  affect  the  t ime  of ovulat ion,  fer t i l izat ion and /o r  the  
ch romosome  c o m p l e m e n t  of ma tu r i ng  oocytes.  

Female  r abb i t s  were in jec ted  i.v. w i th  sod ium pen to -  
ba rb i t a l  (Nembutal ,  Abbot t )  a t  e i ther  1/4 or 6 h af ter  
mat ing.  Mated  rabb i t s  n o t  in jec ted  wi th  the  drug  served 
as controls .  Some females  were killed a t  17 or 24 h pos t -  
co i tum (pc), the  ov iduc ts  f lushed and  the  deve lopmen ta l  
s tage of the  zygotes  recorded.  Other  females were killed on 
ges ta t ion  day  6, the  b la s tocys t s  recovered f rom the  u te rus  
and  examined  for ch romosome  abnormal i t i es  according 
to  the  m e t h o d  publ i shed  b y  SHAVER and  CARR% 

The oocytes  recovered  a t  17 h f rom 3 contro l  r abb i t s  
showed t h a t  fer t i l izat ion had  occurred wi th  2 pronuclei  and  
2 polar  bodies  visible in all oocytes  examined.  This  same 
s tage was found  among  oocytes  recovered f rom rabb i t s  
in jec ted  wi th  N e m b u t a l  6 h pc. Rabb i t s  receiving Nem-  
bu ta l  1/4 h af ter  ma t i ng  var ied  in response.  2 animals  h a d  
no t  ovula ted  by  17 h pc and  serial sect ions of t he  ovaries 

revealed follicular oocytes  t h a t  had  begun m a t u r a t i o n  
wi th  ac t iva t ion  comparab le  to t h a t  usual ly  found a t  4 to  
8 h af ter  mat ing .  In  some oocytes  the  1st polar  b o d y  was 
evident ,  a s tage of d e v e l o p m e n t  t h a t  occurs app rox ima te ly  
8 h pc in the  contro l  animal .  However ,  3 r abb i t s  receiving 
N e m b u t a l  a t  17 h ovu la ted  and  oocytes  w i th  a few ad- 
her ing  cumulus  cells were recovered f rom the  oviducts .  

A t  24 h all animals  in the  contro l  and  exper imen ta l  
groups had  ovula ted  and  the  ma j o r i t y  of the  zygotes  were 
in the  2 cell stage.  Table  I shows the  to ta l  n u m b e r  of 
rup tu re  sites in t he  ovaries  and  the  deve lopmen ta l  s tage 
of t he  zygotes  recovered f rom the  an imals  in each of the  
3 groups.  The n u m b e r  of r u p t u r e  si tes and the  to ta l  
n u m b e r  of zygotes  recovered are a lmos t  ident ical  when  
the  groups are compared .  The ma j o r i t y  had  reached  the  2 
cell s tage wi th  1 zygote  in each group in the  4 cell stage. 
Surprizingly,  zygotes  t h a t  had  no t  undergone  first  cleavage 
and  thus  were seen as single cells were mos t  numerous  in 
the  contro l  group. 

D a t a  f rom rabb i t s  killed on ges ta t ion  day  6 are shown 
in Table  II .  The n u m b e r  of b las tocys t s  recovered compar -  
ed wi th  the  n u m b e r  of corpora  lu tea  counted  in t he  ovaries 
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Table I. Developmental stage of oocytes 

17 h pc 24 h pc 

No. of No. fertilized No. Of 
rupture sites ova rupture sites 1 cell 2 cells 4 cells 

Colltrol 32 28 32 8 20 1 

Nembutal 
(1/4 h pc) 27 24 33 0 31 1 

Nembutal 
(6 h pc) 36 36 31 3 26 1 


