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re t iculocytes .  Also, d a t a  on  hepa t i c  and  rena l  f unc t i on  
(Table  II)  showed  no apprec iab le  v a r i a t i o n  a t  t h e  end  of 
t he  expe r imen t s .  

A d r i a m y c i n  causes  a s l ight  r educ t ion  in  we igh t  of t he  
t h y m u s ,  t he  spleen a n d  t he  o v a r y  : his tological ly ,  in a few 
sub jec t s  one observes ,  in  m o d e s t  form, d i l a t a t i o n  of indi-  

Table II. Adriamycin. Subchronic toxicity in rabbits 

Treat- ]3UN ]31ood Total Albumin Globulin A/G 
ment mg] glucose protein g]100 g/100ml ratio 

100 ml mg/100 g/100 ml ~ fl T 
ml ml 

Control 27.2 136 6.31 3.50 0.90 1.40 0.51 1.27 
Adria- 24.8 162 6.28 3.71 0.79 0.99 0.77 1.44 
mycin 

Mean values of blood chemistry determined on serum at the end of 
treatment. 

v idua l  n e p h r o n s  w i th  some cells f laked off f rom the  col- 
lec tor  tubes ,  r educ t i on  of t he  splenic  pulp,  e i the r  r ed  or 
whi te ,  h y p o p l a s i a  of the  b o n e  marrow,  degenera t ion  of t he  
d u o d e n a l  ep i the l i um w i t h  r e d u c t i o n  of t he  n u m b e r  of 
mitoses,  a spec t s  of the  d e g e n e r a t i o n  dur ing  m a t u r a t i o n ,  
of t he  g e r m i n a t i v e  tissue, e i t he r  t e s t i cu la r  or ovar ian .  

On t he  whole,  therefore ,  a d r i a m y c i n  exer ts  an  i n h i b i t i n g  
effect  on cel lular  r ep roduc t i on  wh ich  is pa r t i cu l a r ly  evi- 
d e n t  in the  more  ac t ive ly  p ro l i f e ra t ing  tissues. 

Riassunto. Si ~ s t u d i a t o  s p e r i m e n t a l m e n t e  la  tossico- 
logia a c u t a  e s u b a c u t a  de l l ' ad r i amic ina ,  u n  n u o v o  an t i -  
b io t ico  a n t i t u m o r a l e  con s t r u t t u r a  simile a que l l s  della 
daunomic ina ,  r i l evandone  l ' a t t i v i t ~  depress iva  sulla 
r ip roduz ione  cellulare. 
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Nitrous  Oxide and Tissue  Thiopental  Levels in Rats 

Prev ious  r epo r t s  on  u p t a k e  and  d i s t r i b u t i o n  of th io-  
p e n t a l  (pen to tha l )  h a v e  been  m a d e  in t h e  absence  of 
anes the t i c s  1-4. Cl inical ly  t h i o p e n t a l  is r a re ly  admin i s -  
t e red  alone, b u t  m o s t  f r e q u e n t l y  used w i th  n i t rous  oxide. 
W e  decided to d e t e r m i n e  w h e t h e r  n i t rous  oxide modif ies  
t i ssue  levels or t h e  t i ssue  d i s t r i b u t i o n  of t h iopen ta l .  Such  
a poss ib i l i ty  is sugges ted  b y  t h e  obs e r va t i on  t h a t  d i e thy l -  
e the r  a l te rs  b o t h  t i ssue  d i s t r i b u t i o n  and  m e t a b o l i s m  of 
p e n t o b a r b i t a l  (Nembu ta l )  5. 

Methods. T h i o p e n t a l  (25 mg/kg)  was a d m i n i s t e r e d  i.v. 
to  3 pa i rs  of y o u n g  male  Sprague-Dawley  ra t s  (100-  
300 g). One r a t  of each  pa i r  was  i m m e d i a t e l y  p laced  in a 
120-li ter  c o n t a i n e r  pre-f i l led w i th  80% n i t rous  oxide  in 
oxygen  as d e t e r m i n e d  b y  ox ime t ry .  Concen t r a t i ons  of 
n i t r ous  oxide  a n d  oxygen  were m a i n t a i n e d  b y  con-  
t i nuous ly  f lowing 4 1 of n i t r ous  oxide  a n d  1 1 of oxygen  
t h r o u g h  t he  con ta ine r .  T he  pa i r ed  con t ro l  r a t  was  ex- 
posed to  room air. Af te r  30 ra in  b o t h  r a t s  were s imul-  
t aneous ly  sacr i f iced b y  d e c a p i t a t i o n  a n d  dup l ica te  mea-  
s u r e m e n t s  of t i ssue  and  p l a s m a  t h i o p e n t a l  levels were  
m a d e  us ing  t he  t echn ic  of BRODIE et  al. ~. Lef t  v e n t r i c u l a r  
b lood was i m m e d i a t e l y  ob ta ined ,  hepar in ized ,  a n d  
cen t r i fuged  a t  0 ~ 12,000 r p m  for 5 m i n  to  o b t a i n  p lasma.  
The  fol lowing t i s sues  were also i m m e d i a t e l y  o b t a i n e d  for 
homogen iza t ion ,  a lways  f rom t he  same  si te  and  in t he  
same  sequence :  l iver  ( inc luding capsule) ;  pe r i r ena l  f a t ;  
an d  whole  b r a i n  (sect ioned a t  t he  lower b ra in s t em) .  Af te r  
b lo t t ing ,  up  to 2 g of t i s sue  were added  to 5 ml  of 0 . 1 N  
I-IC1 a n d  g r o u n d  to  a n  emuls ion  in a homogenizer .  
Samples  of fa t  were emuls i f ied  in 0 .1N  N a O H  to e x t r a c t  
t h i o p e n t a l  in to  a n  aqueous  phase .  1-2  ml  of t i s sue  h o m o -  
g e n a t e  or  p l a s m a  were t h e n  added  to  a n  equa l  vo lume  of 
1 . 5 N  NaH~PO 4 a n d  30 ml  of p e t r o l e u m  e the r  c o n t a i n i n g  
1.5% i soamyl  a lcohol  in  a g lass -s toppered  b o t t l e  a n d  
s h a k e n  for 1 hl The  s u p e r n a t a n t  (solvent)  phase  was t r a n s -  
ferred to a g lass - s toppered  bo t t l e  c o n t a i n i n g  5 ml  of 
2 .5N  N a O H  and,  a f t e r  s hak i ng  for a n  add i t i ona l  2 min ,  
was  t r an s f e r r ed  to  a t e s t - t ube ,  cent r i fuged ,  3 m l  of t h e  
aqueous  phase  t h e n  be ing  r e m o v e d  a n d  added  to  a c u v e t  

a n d  the  op t ica l  dens i ty  d e t e r m i n e d  a t  305 u rn ' i n  a ,Beck-  
m a n  U V - s p e c t r o p h o t o m e t e r .  

R e a g e n t  b l a n k s  and  s t a n d a r d s  were car r ied  t h r o u g h  t he  
s ame  procedures .  B o t h  u n k n o w n  a n d  s t a n d a r d  op t ica l  
dens i t ies  were d e t e r m i n e d  a t  305 a n d  330 nm.  T h a t  t i ssue  
ha s  a b l a n k  r ange  which  is no t  r eproduc ib le  1 was cor rec ted  
on  t he  basis  t h a t  the  opt ica l  dens i ty  of t issue r ema ins  un-  
changed  a t  b o t h  305 a n d  a t  330 n m  while t he  op t ica l  
dens i t y  of t h i o p e n t a t  decreases  b y  90% be tween  305 a n d  
330 nm.  Th iopen ta l ,  50 ~xg, car r ied  t h r o u g h  the  p rocedure  
as a s t a n d a r d  p roduced  a n  opt ica l  dens i ty  of approx i -  
m a t e l y  0.680. T h i o p e n t a l  a d d e d  to  p l a s m a  a n d  t i ssue  
h o m o g e n a t e s  was recovered  w i t h i n  90 =k 3%. 

S ta t i s t i ca l  s ignif icance of t he  resul t s  was  d e t e r m i n e d  b y  
S t u d e n t ' s  / - tes t  for  d i f ferences  be tween  2 sample  m e a n s  
a t  0.95 conf idence  levels (p < 0.05). �9 

Results. T h e  a m o u n t  of t h i o p e n t a l  in t issues of an ima l s  
exposed  to  n i t rous  oxide was  no t  s ign i f ican t ly  d i f fe ren t  
t h a n  in an ima l s  exposed to  room air  (Table).  The  sum of 
t h e  t h i o p e n t a l  levels in p l a s m a  a n d  t issues ave raged  
175.3 ~g in r a t s  exposed to  room air, 169.2 {zg in r a t s  ex- 
posed  to n i t rous  oxide. N i t rous  oxide also did no t  a l t e r  t he  
d i s t r i b u t i o n  of t h i o p e n t a l  in  t issues.  P l a s m a :  b r a i n  dis t r i -  
b u t i o n  coefficients,  for  example ,  ave raged  1.84 in n i t rous -  
oxide  t rea ted ,  1.87 in con t ro l  an imals .  

Discussion. The  p resen t  d a t a  d e m o n s t r a t e  t h a t  c l inical ly  
effect ive  c o n c e n t r a t i o n s  of n i t rous  oxide  have  no  signifi- 
c a n t  effect  on  t h i o p e n t a l  d i s t r i b u t i o n  30 rain  a f te r  i ts  i.v. 

1 ]3. /3. BRomE, L. C. MARK, E. M. PAPPER, P. A. LmF, E. ]3ER~- 
ST~IN and E, A. ROVE~STINE, J. Pharmac. exp. Ther. 98, 85 (1950). 
H. L. PRICE, Anesthesiology 21, 40 (1960). 

3 L. C. MARK, in Uptake and Distribution o] Anesthetic Agents (Eds. 
E. M. PAPPER and R. J. KITZ; McGraw-Hill, New York 1963), 
p. 289. 
L. J. SAIDMAN and E. I. EGER, Anesthesiology 27, 118 (1966). 

5 F. ]3. BAEKELAND and N. M. GgEE~E, Anesthesiology 19, 724 
(1958). 
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a d m i n i s t r a t i o n .  Th i s  i n d i c a t e s  t h a t  t he  r e sponse  to  t he  
c o m b i n a t i o n  of t h i o p e n t a l  and  n i t rous  oxide  is n o t  asso- 
c ia ted  w i th  a l te red  c o n c e n t r a t i o n s  of t h i o p e n t a l  in a n  
o rgan  such  as  t h e  bra in .  

E v e n  as ear ly  as  30 m i n  a f te r  a d m i n i s t r a t i o n  of th io-  
p e n t a l  d ru g  m e t a b o l i s m  exer t s  a s ign i f i can t  effect  on 

Duplicate tissue concentration determinations (txg/g) of thiopental in 
paired rats exposed to roonl air or 80% nitrous oxide for 30 rain 
following i.v. thiopental (25 mg/kg) 

Room air Nitrous oxide 

Plasma 22.6 20.1 20.3 
20.6 29.7 27.2 
22.8 23.7 21.9 

Mean 23.3 ~- 3.5 ~ Mean 21.2 ~ 3.3 
Liver 37.2 36.7 45.2 32.5 

43.5 32.5 41.5 47.2 
33.9 40.2 35.0 35.2 

Mean 37.3 ~- 4.1 Mean 39.4 j= 6.1 
Fat 134.3 128.5 99.5 

78.4 114.7 85.1 
78.8 79.0 91.3 

Mean 102.3 i 26.6 Mean 97.1 i 16.1 
Brain 14.4 15.0 15.5 10.4 

11.7 9.7 9.3 12.5 
11.2 9.9 

Mean 12.4 ~- 2.2 Mean 11.5 • 2.5 

b lood a n d  t i s sue  t h i o p e n t a l  levels4. I n  t he  p r e s e n t  s t u d y  
t h e  t o t a l  a m o u n t s  of t h i o p e n t a l  recovered  af te r  30 m i n  
were t he  s a m e  in b o t h  g roups  of an ima l s .  Th i s  sugges t s  
t h a t  w i t h i n  t h i s  per iod of t i m e  n i t r o u s  oxide  h a d  no 
s ign i f i can t  effect  on t he  r a t e  of m e t a b o l i s m  of t h iopen ta l .  
F u r t h e r  ana lys i s  of poss ible  effects  of n i t r ous  oxide  on 
t h i o p e n t a l  m e t a b o l i s m  would  de pe nd  u p o n  t i s sue  levels  
d e t e r m i n e d  over  longer  per iods  of t ime .  A n  i n h i b i t o r y  
effect  of n i t r ous  oxide  on t h i o p e n t a l  m e t a b o l i s m  would  
a p p e a r  unl ike ly ,  however .  

W e  conclude  t h a t  n i t r ous  oxide  does no t  c o n t r i b u t e  to 
t he  d e p r e s s a n t  ac t ion  of t h i o p e n t a l  b y  a l t e r ing  i ts  t i s sue  
d i s t r i bu t i on  or t he  ra te  a t  w h ic h  i t  is me t a bo l i z e d  6. 

Standard deviation. 

17.7 Zusammen/assung.  Es  wird gezeigt,  dass  sowohl  Ge- 
18.7 w e b e m e n g e  wie a u c h  Pentotalver te i luI{ 'g  im R a t t e n -  
21.3 gewebe y o n  L a c h g a s  n i c h t  bee in f lus s t  wird.  
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Die  D e g e n e r a t i o n s r a t e  be i  p r i i i m p l a n t i e r t e n  R a t t e n e i e r n  

Viele A u t o r e n  w i d m e t e n  s ich d e m  S t u d i u m  der  Norma l -  
e n t w i c k l u n g  p rXimplan t i e r t e r  SSmgereier u n d  ve r fo lg t en  
aueh  das  Schicksa l  der u n b e f r u c h t e t e n  Ke imze l l en  ~3. Die 
Ausf/tlle im Z u s a m m e n h a n g  m i t  der I m p l a n t a t i o n s p h a s e  
se lbs t  waren  G e g e n s t a n d  zahl re icher  expe r imen te l l e r  
U n t e r s u c h u n g e n  ~,4,s u n d  andere .  "vV/ihrend, d a n k  der  
le ich teren  G e w i n n u n g s m 6 g l i c h k e i t ,  i iber die P rozen t s~ tze  
a n o r m a l e r  Sp e rm ien  ftir viele Ar t en  genaue  Zah len  vor-  
liegen, fehlen  fiir f a s t  alle SXuger m i t  A u s u a h m e  des 
O p o s s u m s  6 A n g a b e n  fiber das  A u s m a s s  der  phys io logi -  
s chen  D e g e n e r a t i o n s r a t e n  yon  Eie rn  in den  ve r s ch i e de ne n  
S tad ien  der  P d i i m p l a n t a t i o n s p e r i o d e .  I n  der Folge  sollen 
die zu d i e sem P r o b l e m  an  R a t t e n e i e r n  w/ ihrend der 
S e g m e n t a t i o n  g e w o n n e n e n  Ergebn i s se  z u s a m m e n g e s t e l l t  
u n d  d i sku t i e r t  werden .  

Material und Technik. Fiir die U n t e r s u c h u n g  s t a n d e n  
uns  85 weibl iche R a t t e n  (Sta ture  W i s t a r  u n d  I v a n o v a s )  
zur  Ver f i igungL Sie e rh ie l ten  s t a n d a r d i s i e r t e s  N o r m a l -  
f u t t e r  u n d  Salat .  G e s a m t h a f t  w u r d e n  941 Eier  gewonnen ,  
was einer  d u r c h s c n i t t l i c h e n  Anzah l  y o n  11,1 (Schwan-  
k u n g s b r e i t e  2-18) E ie rn  pro Tier  en t sp r i ch t .  Kr i t e r i en  fiir 
die D e g e n e r a t i o n  wa ren :  Vor der Te i lung  unrege lm~ss ige ,  
m e h r  oder  weniger  aufge l6s te  K o n t u r e n .  N a c h  der Tei-  
l un g  : F o r m v e r s c h i e d e n h e i t e n  der B l a s t o m e r e n  u n d  exzen-  
t r i sche  oder  aufge l6s te  Kerne ,  scholl iges A u s s e h e n  des 
C y t o p l a s m a s  n a c h  D P H N - N a c h w e i s ,  v e r u r s a c h t  d u r c h  ab- 
wechse lnd  g ranu la f re ie  u n d  g r a n u l a d i c h t e  Zonen  8. 

Die A u s s o r t i e r u n g  der  degener i e r t en  Eier  wurde  m a n c h -  
ma l  gleich n a e h  d e m  Aussp i i l en  aus  der  T u b e  v o r g e n o m -  
nlen, m e i s t e n s  aber  ers t  n a c h  der D P N H - N a c h w e i s r e a k -  

t ion.  \Veil s ich a uc h  u n b e f r u c h t e t e  Eier  ein- bin zweimal  
te i len k 6 n n e n  3, is t  die M6glichkei t ,  dass  s ich vere inze l t  ein 
solches Ei  im Mater ia l  f inder,  n i c h t  ganz  auszusch l i e s sen .  
Selbst  den  s o g e n a n n t  n o r m a l e n  E ie rn  ist  n i c h t  m i t  
S icherhei t  a nz use he n ,  ob sie n i c h t  s chon  funk t ione l l e  
S t 6 r u n g e n  in s ich t r agen .  

Be/uncle. Die E n t w i c k l u n g s p h a s e ,  die dan Ei  in der  T u b e  
durch l~uf t ,  w u r d e  f/Jr unse re  Zwecke  in 5 S t ad ien  (I V) 
aufge te i l t  u n d  die da z uge h6 r ige n  D e g e n e r a t i o n s r a t e n  er- 
r e c hne t  (Tabelle I). 

Zwischen  der  A n z a h l  ovul ie r te r  Eier  pro Tier  u n d  d e m  
P r o z e n t s a t z  der  d a v o n  degene r i e r t en  Eie r  war  ke in  Zu- 
s a m m e n h a n g  nachzuwe i sen .  A us  Tabet le  I i s t  zu ersehen,  

1 C. R. AUSTIN, The Mammalian Egg (Blackwell, Oxford 1961). 
2 j .  H. MARSTON und M. C. CHANG, J .  Embryol. exp. Morph. 75, 

169 (1966). 
3 M. C. CHANG, Anat. Rec. 108, 31 (1950). 
4 C. F.. ADAMS, in Preimplantation Stages o[ Pregnancy (CIBA 

Foundation Symposium; Churchill, London 1965), p. 345. 
A. PSYCHOYOS, in Egg Implantation (CIBA Foundation Study 
Group No. 23; Churchill, London 1966), p. 4. 

6 C. G. HARTMAN, in Mammalian Germ Cells (CIBA Foundation 
Sylnposiuna; Churchill, London 1953), p. 253. 

7 l)en Firmen F. Hoffman-La Roche & Co., Basel, und CIBA AG, 
Basel, m6chten wir fiir die k'Jberlassung der Tiere sowie dercn 
Pflege und Wartung unseren besten Dank attssprechen. 

8 p.  I~,LMIGER o n d  K. S. LUDWIG, A n a t .  Anz.  720, Erg .  He f t  577 
(1967). 


