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The lack of effect of ethanol ingestion on phenytoin half-life 

Subject No ethanol in blood Ethanol in blood 
tl/~ (h) ti/2 (h) 

H.E. 12.0 13.5 n.s. 
I.E. 6.3 4.3 n.s. 
S.Y. 15.0 14.0 ms. 
D.S. 18.0 18.5 n.s. 
I.B. 10.9 11.0 n.s. 

12.4 + 4.4 ~ 12.3 4- 5.2 ~ 

Mean • SD. Half-life of phenytoin was determined from regression 
analysis of the linear part of the curve of log phenytoin concentra- 
tion versus time in each subject. The regression lines were compared 
for slope and. elevation in each subject with and without ethanol in 
blood. The difference was not significant at the 5% level for each 
subject. 

admin i s t r a t i on  of alcohol, served as control .  The half-  
life of p h e n y t o i n  de t e rmined  in th is  s tudy  is in ve ry  good 
ag reemen t  w i th  va lues  repor ted  recent ly  a. T h e  lack of 
effect  of acute  e thano l  ingest ion on the  e l iminat ion  of 
p h e n y t o i n  f rom p l a s m a  m a y  be due to two factors.  The 
dose of p h e n y t o i n  m a y  have  been too low to  allow for 
inh ib i t ion  of p h e n y t o i n  me tabo l i sm to  occur w i th  con- 
cur ren t  admin i s t r a t i on  of alcohol. In  addi t ion,  t he  blood 
alcohol level also m a y  have  been  too low or no t  been 
ma in t a ined  long enough for induct ion  of enzymes  h y d r o x y -  
la t ing pheny to in .  

In  chronic  alcoholic pa t ien ts ,  the  p h e n y t o i n  half-life 
was found  to  be 16.3 h (SD -4- 6.8) as compared  to  23.5 h 
(SD :[: 11) in a non-alcohol ic  contro l  g roupL In  ano the r  

inves t igat ion,  2.5 g/kg alcohol was given dai ly  to 3 
volunteers  who h a d  s tab le  p h e n y t o i n  Ievels 5. No change  
occurred in 1 volunteer ,  in  the  second a decline, and  in the  
3rd a rise in t he  p h e n y t o i n  p lasma  levels was seen. 

The effect  of e thano l  on p h e n y t o i n  me tabo l i sm appears  
complex,  since i t  m a y  e i ther  induce  or inhibi t  t he  en zyme  
sys tems  h y d r o x y l a t i n g  pheny to in .  The resul t ing effect  
m a y  depend  on a ba lance  of these an tagonis t ic  factors  in a 
subject .  A similar  exper ience  was  m a d e  for t he  effect  of 
e thanol  on m e p r o b a m a t e  me tabo l i sm in man  6. 

Summary. Inges t ion  of e thanol ,  1 g/kg, did no t  in- 
f luence the  p h e n y t o i n  half-life in 5 volunteers  af ter  single 
i.v. admin i s t r a t ion  of 3 mg/kg  pheny to in .  The control  
pheny to in  half-life was 12.4 h (SD ~ 4.4); w i th  e thanol  
ingest ion i t  was 12.3 h (SD =i= 5.2). 
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Variations of Cyclic Nucleotide Monophosphate Levels During Spontaneous Uterine Contractions 

There is evidence suggest ing t h a t  the  effect  of some 
smoo th  muscle  re laxing  drugs,  f l -adrenoceptor  agonists  
and  phosphod ies te rase  inhibi tors ,  in several  k inds  of 
sm oo th  muscle  are m e d i a t e d  b y  cyclic AMP 1, 2. Contrac-  
t ions  following s t imula t ion  of cholinergic receptors  in 
in tes t ina l  muscle or ~-adrenoceptors  in vascular  muscle 
have  been  repor ted  to  be associated wi th  an ini t ial  reduc-  
t ion of the  cyclic AMP level x. Smoo th  muscle cont rac t ions  
have  also been  found  to  be combined  wi th  an increase of 
the  cyclic GMP level following s t imula t ion  of cholinergic 
receptors  in in tes t ine  3 and u te rus  4. The ques t ion  m a y  
be raised whe the r  cor responding  changes  of cyclic 
nucleot ide  levels occur  dur ing  spon taneous  r h y t h m i c  
con t rac t ions  and  re laxa t ions  of smoo th  muscle. To inves- 
t iga te  th is  problem,  we have  s tudied  isolated r a t  uteri.  

Uter i  f rom ra ts  weighing 200-250 g were dissected 
ou t  and  the  horns  were m o u n t e d  in holders for recording 
of i sometr ic  tens ion.  The  ra t s  had  been in jec ted  wi th  
estradiol  va le r iana te  (100 [~g/kg) or proges te rone  (4 mg/  
kg) s.c. for 1-3 days  before sacrifice. The p repara t ions  
were suspended  in buffer  solut ion (composi t ion in mM) 
NaC1, 118.5; KCI, 4.7; CaC12, 2.5; MgC12, 1.2; NaHCO2, 
23.8; KH2PO ~, 1.2; glucose 5.5 a t  37 ~ and  res t ing  tens ion  
was ad jus ted  to  abou t  0,3 g. The solut ion was oxygena ted  
by  95% 0 2 + 5% CO~. The muscles  were equi l ib ra ted  for 
abou t  1 h. A t  the  end of the  equi l ibrat ion period,  the  
spon taneous  con t rac t ions  had  become regular.  The dura-  
t ion of the  con t rac t ions  of e s t rogen-domina ted  u terus  
was usual ly abou t  30 sec, the  f requency  l / ra in  and the  

ampl i tude  2.7 -r 0.2 g. By  the  muscle-holders  used in 
th is  exper iment ,  t he  p repara t ions  could be ins t an t ly  
f ixed dur ing  var ious  s tages of t he  con t rac t ion  cycle. The 
freezing m e d i u m  used for  t he  f ixat ion was fr igen 12, 
cooled wi th  d ry  ice ( - -70~ The frozen t issue was 
ex t r ac t ed  wi th  ice-cold 5% PCA. The two cyclic nucleo- 
t ides  were separa ted  on AG-I-x8 fo rmate  (200-400 mesh) 
columns.  Af ter  lyophi l iza t ion the  nucleot ides  were dis- 
solved in sod ium ace ta te  and analyzed by  the  me t hods  
of GILMAN 5 and  STEINER et  al. 6 for the  respect ive ly  
nucleot ides.  Recover ies  were usual ly 85-90% for cyclic 
A M P  and  90-95% for cyclic GMP. 

In  a recen t  pape r  i t  was d e m o n s t r a t e d  t h a t  cyclic 
nucleot ide  concen t ra t ions  var ied dur ing  di f ferent  s tage 
of the  estrus  cycle v. In  th is  s t u d y  we have  also found an 
effect  of es t rogen on cyclic GMP level. 20 h af ter  inject ion 
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of es t rad io l  va le r i ana te ,  t he  cyclic G M P  c o n t e n t  of u t e r u s  
h o r n s  was 149.2 =L 12.2 pmoles /g  we t  we igh t  bu t ,  68 h 
a f t e r  in jec t ion ,  a va lue  of 64.2 -4- 10.5 pmoles /g  we t  
w e i g h t  (n = 8) was found.  T he  dif ference was s ign i f ican t  
p < O.Ol). 

The  resul t s  of t he  cyclic nuc leo t ide  d e t e r m i n a t i o n s  
d u r i n g  t h e  c o n t r a c t i o n  cycle of es t rogen  d o m i n a t e d  
u t e rus  are s u m m a r i z e d  in t h e  Figure.  The  h ighes t  
d e t e r m i n e d  cyclic G M P  level  was  found  5 sec a f t e r  t h e  
s t a r t  of t he  spon t aneous  con t r ac t i on .  At  t h i s  t ime,  t h e  
level  was  30.6 :~ 11.5 pmoles /g  h ighe r  (n = 8, p < 0.05) 
t h a n  in t h e  res t ing  muscle.  D u r i n g  t he  s u b s e q u e n t  s tages  
of con t r ac t ion ,  t he  level fell t ow a r ds  t he  res t ing  value.  
The  cyclic AMP level  reached  i ts  m i n i m n m  level 321 
pmoles /g  5 sec a f t e r  t he  s t a r t  of t h e  c o n t r a c t i o n  and  i ts  
m a x i m u m  429 pmoles /g  a t  t he  p e a k  of con t r ac t ion .  The  
di f ference b e t w e e n  t he  h ighes t  a n d  t he  lowest  cyclic 
A M P  c o n c e n t r a t i o n  (108 • 35, p < 0.05) was  p r o b a b l y  
s igni f icant .  

In  r a t s  t r e a t e d  w i t h  p roges t e rone  (4 mg/kg)  for 3 days  
before  sacrifice, t he  s p o n t a n e o u s  con t r ac t i ons  of t h e i r  
u t e r i  were small ,  0 .3-0.4 g, a n d  t h e  f r equency  was irreg- 
ular .  I n  these  p r e p a r a t i o n s  i t  was  no t  possible  to  follow 
the  f l uc tua t i on  of t he  cyclic nucleot ides .  The  m e a n  va lue  
of cyclic A M P  for 8 an i m a l s  was 370 -L 50 pmoles/g.  The  
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Levels of cyclic AMP and cyclic GMP in rat uterus during different 
stages of a spontaneous contraction. Mean • SEM of the results of 
8-12 animals. 

cyclic G M P  level  was 26 • 2.5 pmoles/g ,  and  s ign i f i can t ly  
lower t h a n  in e s t r o g e n - d o m i n a t e d  uter i .  

Our  resu l t s  d e m o n s t r a t e  t h a t  d u r i n g  r h y t h m i c  con-  
t r a c t i o n  of r a t  u terus ,  osci l la t ions ill u t e r ine  concen t r a -  
t ions  of cyclic nuc leo t ides  occurred.  Th i s  is ill c o n t r a s t  to  
t h e  r e p o r t  of DIAMOND and  HARTLE s; these  a u t h o r s  could 
no t  d e m o n s t r a t e  s ign i f ican t  f l uc tua t ions  of cyclic nucleo-  
t ides  in r a t  u te rus .  However ,  w h e n  looking  a t  t h e i r  d a t a  
t he  cyclic nuc leo t ides  t e n d e d  to  f l uc tua t e  in t h e  same way  
as h a v e  been  f o u n d  in t he  p r e sen t  work,  b u t  t h e  v a r i a t i o n s  
of t h e i r  va lues  were m u c h  larger  t h a n  ours. 

A n  in t e r e s t i ng  ques t ion  is t h e  causa l  r e l a t ionsh ip  be-  
t w e e n  t he  c o n t r a c t i o n - r e l a x a t i o n  cycle and  t he  obse rved  
changes  of t h e  cyclic nuc leot ide  levels. I n  e s t rogen-domi -  
n a t e d  u t e r i ne  muscle  cells, t h e  m e m b r a n e  p o t e n t i a l  is 
close to  t h r e s h o l d  for s p o n t a n e o u s  d ischarge  ~. T h e  
r h y t h m i c  c o n t r a c t i o n s  h a v e  been  sugges ted  to  be  el ic i ted 
b y  a synch ron ized  d ischarge  of ac t ions  p o t e n t i a l s  f rom 
the  muscle  cells ~ The  t ime - r e l a t i onsh ip  b e t w e e n  t he  
electr ical  a c t i v i t y  of t he  cell m e m b r a n e  a n d  t h e  changes  
of t he  cyclic nuc leo t ides  o u g h t  to  be  s tudied.  I f  t he  elec- 
t r i ca l  p h e n o m e n a  preceeds  t he  nuc leo t ide  changes ,  t he  
l a t t e r  m a y  be  a consequence  of t he  process  of exc i ta t ion .  

I t  has  been  sugges ted  t h a t  t h e  s p o n t a n e o u s  a c t i v i t y  of 
u t e rus  is assoc ia ted  w i t h  i n t r a m u r a l  gene ra t i on  of 
p ros t ag l and ins .  B o t h  these  p roper t i e s  could be  abo l i shed  
b y  i n d o m e t h a c i n  1~ P r o s t a g l a n d i n s  are also p o t e n t  agen t s  
to  increase  t h e  cyclic nuc leo t ide  levels in  u t e r i L  The  
v a r i a t i o n s  of t he  nuc leo t ide  levels as well  as the  e lectr ical  
e v e n t s  in u t e r ine  muscle  m a y  the re fo re  ref lect  p ros ta -  
g land in  genera t ion .  

Summary. Osci l la t ions  on  t he  c o n c e n t r a t i o n s  of cyclic 
nuc leo t ides  occur red  d u r i n g  s p o n t a n e o u s  r h y t h m i c  
c o n t r a c t i o n s  in  r a t  u terus .  The  levels of cyclic G M P  and  
cyclic A M P  were h ighes t  a t  t he  b e g i n n i n g  of the  con t r ac -  
t ion  re spec t ive ly  the  re laxa t ion .  
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Pathological  Changes in the Liver of Mice Given 2 ,3 ,7 ,8 -Tetrach lorod ibenzo-p-Diox in  

2, 3, 7, 8 -Te t rach lo rod ibenzo-p -d iox in  (dioxin) is a po- 
t e n t i a l  c o n t a m i n a n t  of t echn ica l  2, 4, 5 - t r i ch lorophenol  
w i t h  a h i g h  t ox i c i t y  for severa l  species, inc lud ing  t he  
r a b b i t  1, ch icken  2, 3, gu inea-p ig  a, 4 a n d  r a t  3, 4. I n  all t hese  
species d e a t h  occurs  some t i m e  a f t e r  a d m i n i s t r a t i o n  of a 
single oral  dose of dioxin.  I n  t he  course of i nves t iga t ions  5 
of b iochemica l  changes  in the  l iver  of rodents ,  i t  was  
no t i ced  t h a t  7-10 days  a f t e r  dos ing  C57BL/6  mice t he  
l iver  was  pale  a n d  fa t ty .  Th i s  c o m m u n i c a t i o n  descr ibes  
s tud ies  ar iz ing  f rom th i s  obse rva t ion .  
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