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C h a n g e s  in D r y  M a s s  of Rat  Liver  Nuc le i  in  Chron ic  T h i o a c e t a m i d e  P o i s o n i n g  

Liver  in jury  induced by  th ioace tamide  (TAA) was first  
demons t ra ted  by  FITZHUGH and NXLSON 1 in 1948. A m o n g  
the  main  events  de tec ted  since then  in l iver  cells af ter  
T A A  poisoning, an increase of the  size of the  nuclei  has 
been repor ted  to occur (RATHERS), I n  this  connection,  
an increased a m o u n t  of r ibonucleoproteinic  mater ia l  has 
been demons t ra ted  in these nuclei  (LAIRD 3) ; nevertheless,  
the  role p layed  by  the  nuclear  wa te r  con ten t  is no t  well  
known (BADER et  al.4). 

The  present  p re l iminary  repor t  deals wi th  the  modif ica-  
t ions induced by  T A A  on the  vo lume  and dry  mass of 
l iver  nuclei  and on the  rat io  of thei r  wa te r  soluble/ insoluble 
mater ia l .  

Material and methods. Female  Sprague-Dawley  rats, 
5 months  old, weighing 250-300 g were used. Expe r imen-  
ta l  animals  were  fed on a semis inthet ic  diet  (Zoofarm, 
I taly)  wi th  T A A  (0.032%) added. The  animals  were killed 
5 months  later.  
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Fig. 1. Distribution of volumes (C) and of total (A) and insoluble 
(B) dry mass of nuclei isolated from normal animals (400 determina- 
tions). 
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Fig. 2. Distribution of volumes (C) and of total (A) and insoluble (B) 
dry mass of nuclei isolated from TAA-treated animals (400 determi- 
nations). 

Free  nuclei  were obte ined f rom livers homogenized  in 
anhydrous  glycerol  (a) and in BARNES, STOCKEN and 
ESNOUF s fluid (b), using a PHILPOT and STANIER 6 appa-  
ra tus  for homogeneiz ing procedures.  The  nuclei  isolated 
according to (a) ma in ta ined  unal tered  the i r  proteic  set;  
on the  o ther  hand,  the  nuclei  isolated according to 
(b) underwent  a notable  loss of the  water-soluble  prote in  
(HALE a n d  KAY7;  LAIRDS; TONGIANIg). T h e  d i f f e r e n c e  
between  the  values  obta ined  by  means  of the  2 methods  
gives an indicat ion of the  nuclear  con ten t  of soluble 
proteins.  

The  d iameters  of nuclei  isolated in glycerol  were 
measured wi th  a mic romete r  eyepiece previous ly  cali- 
brated.  The  nuclear  d ry  mass was de te rmined  by  an 
in tegra t ing  micro in ter ferometr ic  appara tus  devised by  
TONGIANI z0, which gives direct ly  the  to ta l  opt ical  p a t h  
difference of the  biological  objec t  in tegra ted  wi th in  a 
microscopic field of a known area. 

Results and discussion. In  control  ra ts  the  l iver  nuclei  
isolated in anhydrous  glycerol  showed a d is t r ibut ion  in 
3 classes o f  dry  weight.  The  average  values  for each class 
were 41.3, 81.5, 165.0 pg (pg = 1.10 -13 g). 

A s imilar  d is t r ibut ion  was observed for t h e  nuclei  
isolated in BARNES et  al. 5 medium,  for which the  average  
values  were 23.3, 45.1, 86.7 pg respect ively.  

Therefore,  be tween  corresponding groups of nuclei,  
there  is a weight  difference of about  40%, which is due 
to a loss of solid components  in the  nuclei  suspended in 
the  aqueous  medium.  

Besides, the  nuclear  vo lumes  were d is t r ibuted  in 3 
groups, w i th  values  of 187, 400, 800 ~3 respec t ive ly  
(Figure 1). 

In  TAA- t r ea t ed  rats, the  d ry  masses of nuclei  isolated 
in glycerol  were regular ly  d is t r ibuted  into 4 classes (54.2, 
109.4, 210.2; 405.5 pg). No class d is t r ibu t ion  was de- 
tec ted  for nuclei  obta ined  f rom homogena tes  in BARNES 
et  al. 5 medium.  The volumes  of l iver  nuclei  var ied  ran-  
domly,  so no d is t r ibut ion  in classes was observed 
(Figure 2). 

Moreover,  as regards bo th  to ta l  dry  mass and volume,  
the  control  nuclei  showed a regular  d is t r ibut ion  in classes, 
wi th  a geometr ica l  progression among  them.  Also in TAA-  
t rea ted  rats  the  regular  d is t r ibu t ion  into classes of to ta l  
d ry  weight  was roughly  ma in ta ined ;  nevertheless ,  t he  
d ry  mass of all nuclei  was marked ly  increased, because 
the  average  weight  of each was higher  t h a n  t h a t  observed 
for the  control  animals.  

On the  oLher hand,  as regards the  nuclear  volume,  i t  
is v e r y  difficult  to show any  disposit ion in classes, be- 
cause the  nuclei  ranged r andomly  be tween  100 and 1750 ~3. 
This  i r regular  disposit ion of the  vo lume  observed in these 
pathological  nuclei  could be chiefly re la ted to an i rregular  
increase of the  in t ranuclear  water .  
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F u r t h e r m o r e ,  i t  can  be  conc luded  t h a t  in t h e  cont ro l s  
t h e  ra t io  of wa te r - so lub le  and  insoluble  c o m p o n e n t s  of 
t h e  nuclei  r e m a i n e d  u n c h a n g e d  for each  class. On t h e  
o the r  hand ,  th i s  r a t io  becomes  i r regu la r  in  t h e  t r e a t e d  
animals ,  where  t he  d r y  we igh t  of nucle i  i so la ted  in 
aqueous  m e d i u m  show no d ispos i t ion  in to  classes. Th i s  
ind ica tes  t h a t  these  modi f ica t ions  d e p e n d  Oil each  other ,  
because  t he  classes of nucle i  i so la ted  in a n h y d r o u s  glycerol  
are well  defined.  

I n  conclus ion  i t  can  be  p o i n t e d  ou t  t h a t  t h e  i n t e g r a t i n g  
in t e r f e rome t r i c  a p p a r a t u s  used was able  to  d e m o n s t r a t e  
t h a t  t he  increase  of nuc lea r  w a t e r  is an  ac tua l  e v e n t  in  
some en la rged  nucle i  of t he  T A A - t r e a t e d  liver,  as re- 
m a r k a b l e  as t he  one obse rved  for  t h e  solid componen t s .  
F u r t h e r m o r e  these  modi f i ca t ions  are  more  severe  t h a n  
those  obse rved  in  acu t e  in tox ica t ion ,  where  t h e  bio-  
chemica l  d a t a  showed  q u a n t i t a t i v e  mod i f i ca t i on  for t h e  
soluble  c o m p o n e n t s  on ly  (BARTON et  a l . ) n , l "  

Riassunlo. Dopo  in toss icaz ione  con TAA, l ' a u m e n t o  di 
v o l u m e  dei  nucle i  di  fegato  isola t i  g sos t enu to  sia d a  u n  
accresc iuto  c o n t e n u t o  di  a c q u a  che di  sos tanze  solide. 
A n c h e  il r a p p o r t o  I ra  sos tanze  solubi l i  e insolubi l i  g mo-  
dif icato.  
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N e u e  A s p e k t e  z u r  Frage  der N e p h r o t o x i z i t i i t  v o n  P h e n a c e t i n  

Der  Me tabo l i smus  yon  P h e n a c e t i n  is t  sei t  E in f f ih rung  
dieser V e r b i n d u n g  als A n t i p y r e t i k u m  vor  ba ld  100 J a h r e n  
wiede rho l t  u n d  r e c h t  e ingehend  b e a r b e i t e t  w o r d e n  1-3. Es  
i s t  d a h e r  bemerkenswer t ,  dass  B/2cI~ e t  al. 4, ~ vo r  k u r z e m  
noch  e inen  le~zten, b i she r  u n b e k a n n t e n  H a u p t m e t a b o l i -  
ten ,  den  Su l fa t e s t e r  yon  2 - H y d r o x y p h e n e t i d i n ,  ident i f i -  
z ier t  u n d  der  q u a n t i t a t i v e n  B e s t i m m u n g  zug~tnglich ge- 
m a c h t  h a b e n .  Diese polare  u n d  gu t  h a r n f g h i g e  Verb in -  
d u n g  s te l l t  das  E n d p r o d u k t  des A b b a u w e g e s  yon  P h e n -  
ace t in  f iber P h e n e t i d i n  dar.  Der  P h e n a c e t i n m e t a b 0 1 i s m u s  
d t i r f te  d a m i t  in den  Grundz i igen  n u n  l i ickenlos b e k a n n t  
sein  u n d  lgss t  s ich in  A n l e h n u n g  a n  BgCH et  al. 5 gem~iss 
F igu r  1 zusammenfas sen .  Das  wiedergegebene  R e a k t i o n s -  
s c h e m a  grit  sowohl  fiir den  Menschen  wie fiir die R a t t e .  

I m  Ver lau f  yon  e igenen U n t e r s u c h u n g e n  zur  F rage  
der  N e p h r o t o x i z i t ~ t  yon  P h e n a c e t i n  bei  der  R a t t e  h a t  
sich herausges te l l t ,  dass  eine auf fa l lende  Dosisabh~tngig- 
ke i t  der  Metabo l i s i e rung  yon  P h e n a c e t i n  be s t eh t .  Dieses 
P h S n o m e n ,  das  n a c h s t e h e n d  besch r i eben  werden  sol1, i s t  
yon  In te resse  z u n g c h s t  als A u s n a h m e  v o n  den  Rege ln  der  
a l lgemeinen  P h a r m a k o k i n e t i k  u n d  ferner ,  im  k o n k r e t e n  
Fal l  des Phenace t in% in tox iko log ischer  Hins ich t .  

Methodik. Tie rve r suche :  Zur  V e r w e n d u n g  gelal)gten 
weibliche,  150-200 g schwere  Ft i l l insdorfer  A l b i n o r a t t e n .  
Die Tiere e rh i e l t en  16 S t u n d e n  vo r  V e r s uchs beg i nn  u n d  
wi ih rend  des ganzen  S to f iwechse lve r suchs  ke in  F u t t e r ,  
h a t t e n  j edoch  s te t s  Z u g a n g  zu Tr inkwasse r .  Bei  Ver-  
suchsbeg inn  wurde  jeder  R a t t e  die b e r e c h n e t e  Dosis  
P h e n a c e t i n  in  F o r m  yon  2,0-3,0 m l  e iner  h o m o g e n e n  
Suspens ion  yon  pu lve r i s i e r t em P h e n a c e t i n  in  10 ~o G u m m i -  
a r a b i k u m  per  S c h l u n d s o n d e  e ingegeben.  Ansch l iessend  
I - tarnkol lekte  - je 2 gleich b e h a n d e l t e  R a t t e n  pro  Stoff-  
wechselk~ifig - w g h r e n d  24 S tunden .  Chemische  A n a l y s e n :  
P h e n a c e t i n ,  N - A z e t a m i n o p h e n o l  u n d  p - P h e n e t i d i n  w u r -  
den  n a c h  den  y o n  B. BRODIE u n d  J. AXELROD3 beschr ie-  
b e n e n  Ver fahren ,  das  2 - H y d r o x y p h e n e t i d i n s u l f a t  n a c h  
der  y o n  H. B/2cH e t  al. ~ en t w i cke t t en  Me t hode  b e s t i m m t .  

Ergebnisse und I~terpretation. Die Ergebn i s se  eines 
r e p r g s e n t a t i v e n  y o n  5 ana logen  Versuchen  s ind in der  
Tabel le  I zusammenges t e l l t .  B e s t i m m t  w u r d e n  die wich-  
t i g s t en  P h e n a c e t i n m e t a b o l i t e  6 im 2 4 - S t u n d e n - H a r n  v o n  
l~a t t en  n a c h  e inmal iger  ora ler  Gabe  yon  Phenace t i n .  
M a n  e rkenn t ,  dass  rn i t  yon  33 m g / k g  bis  900 m g / k g  zu- 
n e h m e n d e r  Dosis ein mass ive r  Ans t i eg  der  m i t  dem  H a r n e  

ausgesch iedenen  Dos i sp rozen te  v o n  p - P h e n e t i d i n  u n d  
H y d r o x y p h e n e t i d i n s u l f a t  e inhe rgeh t .  Demgegen i ibe r  blei-  
b e n  die Dos i sp rozen te  des u n v e r g n d e r t  ausgesch iedenen  
P h e n a c e t i n s  u n d  des g e s a m t e n  N - A z e t y l a m i n o p h e n o l s  
k o n s t a n t  bzw. n e h m e n  t e i ch t  ab. E s  er f~hr t ,  u m  die 
S i t u a t i o n  m i t  a n d e r n  W o r t e n  zu umschre iben ,  bei  e iner  
9fachen  E r h 6 h u n g  der  Dosis yon  33 m g / k g  anf  300 m g / k g  
die m i t  dem H a r n  e l imin ie r t e  P h e n a c e t i l l m e n g e  erwar-  
t ungsgemgss  ebenfa l ls  e ine unge fgh r  9fache Z u n a h m e ,  
die ausgeschiedene  P h e n e t i d i n m e n g e  j edoch  s te ig t  be im  
gle ichen Dos i s sp rung  u m  e inen  F a k t o r  yon  90. Es  k o m m t  
d e m n a c h  ini• s t e igender  Dosis zu e iner  b e t r ~ c h t l i c h e n  
Ve r sch i ebung  der  Me tabo l i s i e rung  yon  P h e n a c e t i n  in  
R i c h t u n g  des A b b a u w e g e s  f iber P h e n e t i d i n .  D a  n u n  
P h e n e t i d i n  bzw. dessen  in  v ivo  en t s t e t l ende  N-oxyd i e r t e  
D e r i v a t e  ausgesprochene  Blu tg i f t e  s ind - wobei  vo r  a l l em 
die l - Igmig lob inb i ldung  3'7 u n d  die Verkf i rzung  der  Le- 
b e n s d a u e r  de r  E r y t h r o z y t e n  s e i ngehende r  u n t e r s u c h t  
w o r d e n  s ind - u n d  da  die h~imato tox ischen  N e b e n w i r k u n -  
gen v o n  P h e n a c e t i n  im wesen t l i chen  auf  i n t e rmed ig r  en t -  
s t ehendes  P h e n e t i d i n  zurf ickzuf i ihren  s ind a, 7, l iegt  es auf  
der  H a n d ,  dass  die be sch r i ebene  V e r s c h i e b u n g  der  Meta-  
bo l i s i e rung  in R i c h t u n g  P h e n e t i d i n  ftir die I n t e r p r e t a t i o n  
der  ve r sch i edenen  Aspek te  der  Phenace t in tox iz i t~ i t  yon  
In te resse  ist, u n d  dies u m  so mehr ,  als eine g le ichs innige  
V e r s c h i e b u n g  a u c h  b e i m  M e n s c h e n  nachgewiesen  werden  
k a n n  9. 
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