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muscles.  A l though  e thanol  is considered to be a cent ra l  
nervous  sys t em dep re s san tL  i t  can depolarize neuronsT. 
Ill addi t ion,  i t  has  been d e m o n s t r a t e d  t h a t  tow concen-  
t r a t ions  of e thanol  can increase ac t iv i ty  of af ferent  nerves  
f rom p r i m a r y  and  secondary  endings  in the  muscle 
spindles and  t endon  organs  of in situ ra t  caudal  muscle  s 
as well as cause singly exci ted ca t  soleus mo to r  nerve  
te rmina ls  to fire repe t i t ive ly  9. Collectively, such repor t s  
suggest  t h a t  e thanol  m a y  have  b o t h  exc i t a to ry  and de- 
p ressan t  effects on o the r  exci table  tissues, ili addi t ion  to 
vascular  muscles. 

An a t t r ac t ive  hypo thes i s  to explain e thanol  enhance-  
m e n t  and inhib i t ion  of P G F ~  responses  m i g h t  be re la ted 
to the  effects of this  alcohol on the  intracel lular  avai labi l i ty  
of free, ionized calcium (Ca++). E t h a n o l  has been  dem-  
ons t r a t ed  to  affect  the  m o v e m e n t  of Ca ++ in several  
exci table  t issues 1~ including those  used here  ~. E thano l -  
induced  enhanced  uptake ,  or release, of intracel lular  Ca++ 
could resul t  in a po ten t i a t i on  of PG contrac t ions ,  since 
the  act ion of all vasoac t ive  s t imulants ,  including P G F ~ ,  
are d e p e n d e n t  on avai labi l i ty  of Ca++n. High concent ra-  
t ions  of e thanol  could inhibi t  PG responses by  s imply  

reducing the  avai labi l i ty  of free, ionized Ca ++ . In t e res t ing -  
ly, these  la t t e r  h igh concen t ra t ions  of e thanol ,  which  are 
associa ted wi th  anesthesia ,  d e a t h  and coma L can inhib i t  
the  contract i le  effect  of Ca ++ in po tass ium-depola r ized  r a t  
aort ic  and por ta l  vein segments  4. 

Al though  the  different ial  effects  of e thanol  observed 
here m a y  b~ l inked to  act ions on cellular Ca++~, fu r ther  
work  will be required to cor robora te  th is  t e n e t  since o the r  
exp lana t ions  for the  observed  differences could be in- 
voked ~. 

s A. IKUCERA and C. M. SMITH, J. Pharmac. exp. Ther. 150, 236 
(1965). 

9 T. P. FENG and T. H. LI, Chin. J. Physiol. 16, 317 (1941}. 
10 p. SEE.UAi~, tSharmac. Rev. 2d, 583 (1972). 
11 D. F. BOHR, Circulation Res. 32, 665 (1973). - S. GREENBERG, P. J. 

KADOWITZ, F. P. J. DIECKE and J. P. LONG, Archs int. Pharmaco- 
dyn. Thdr. 205, 381 (1973). 

i2 p.  SEE:~AN, pharmac. Rev. 2d, 583 (1972). - L. HURWlTZ, F. 
BATTLE and G. B. WEISS, J. gen. Physiol. d6, 315 (1962). - B. M. 
ALTURA, H. EDOARIAN and B. T. ALTURA, J. Pharmac. exp. Ther., 
in press (1976). - H. EDGARIAX and B. M. ALTUEA, Anesthesiology 
dd, 311 (1976). 

P h e n o b a r b i t a l  a n d  S K F - 5 2 5 A  on  V i n b l a s t i n e  a n d  V i n c r i s t i n e  T o x i c i t y  in  M i c e  I 

T. J. FITZGERALD 2 

Department o/ Pharmacology, University o/Kansas Medical Center, Kansas City (Kansas 66703, USA), 
79 November 7975. 

Summary. The effect  of SKF-525A and  phenoba rb i t a l  on the  LDso values  of v inb las t ine  and  vincr is t ine  suggests  t h a t  
the  tox ic i ty  of these  agents  in mice does no t  arise f rom a toxic  metabol i te .  

The vinca alkaloids, v inb las t ine  (VLB) and  vincr is t ine  
(VCR) are clinically useful a n t i t u m o r  agents,  ye t  l i t t le is 
known  of the i r  mechan i sm of act ion or mode of me t ab o -  
lism a. In teres t ingly ,  V L B  and V C R  exhib i t  d i f ferent  ant i -  
t u m o r  spec t ra  and d i f ferent  toxic  s y m p t o m s  despi te  a 
h igh degree of s t ruc tu ra l  s imi lar i ty  be tween  the  two com- 
pounds .  A m o n g  the  hypo theses  suggested for these  dif- 
ferences is the  poss ibi l i ty  t h a t  VLB and  VCR m a y  have  
d i f fe ren t  metabol ic  fa tes  and  give rise to d i f fe rent  toxici-  
t ies and /o r  a n t i t u m o r  activities~, 5. I t  was therefore  of 
in te res t  to observe the  effect  of the  metabol ic  s t imula tor ,  
phenobarb i t a l ,  and  the  metabol ic  inhibi tor ,  SKF-525A,  
on the  toxici t ies  of these  two  a n t i t u m o r  agents.  

Six-week-old DBA/2  male mice were given aqueous 
solut ions of t he  d rug  i.p. One group received only  VLB or 
VCR. A 2nd group was t r e a t ed  twice dai ly w i th  50 mg/kg  
sodium phenobarbi~cal solut ion for 3 days  prior  to adminis-  
t r a t ion  of VLB or VCR. A 3rd group of mice was t r ea t ed  

wi th  a single 50 mg/kg  dose of SKF-525A 1 h before 
giving V L B  or VCR. All dea ths  occurr ing wi th in  1 week of 
drug  admin i s t r a t ion  were counted .  LDs0 values  were 
calcula ted using a m a x i m u m  likelihood p rob i t  analysis  
m e t h o d  p r o g r a m m e d  for digi tal  computa t ion .  The resul ts  
are d isplayed in the  Table.  

P r e t r e a t m e n t  of the  animals  w i th  phenoba rb i t a l  in- 
creased the  LDs0 to more  t h a n  double  t h a t  of V L B  alone 
but ,  in cont ras t ,  h a d  cons iderab ly  less effect  on the  LDs0 
of VCR. W h e n  the  animals  were  p re t r ea t ed  wi th  S K F -  
525A a much  grea te r  decrease was seen ill the  LDs0 of 
V L B  t h a n  in the  LDs0 of VCR. 

These results  suggest  t h a t  the  le thal  t ox i c i ty  of VLB 
and VCR in these  animals  is due p r imar i ly  to  t he  p a r e n t  
drugs and no t  to t he  fo rmat ion  of tox ic  metabot i tes .  If  
toxic  metabo l i t es  were responsible  for t he  toxic  le thal  
effects,  t h e n  p r e t r e a t m e n t  wi th  phenoba rb i t a l  would be 
expec ted  to decrease the  LDs0 of the  drugs,  while pre-  

Effect of phenobarbital and SKF-525A pretreatment on vinblastine 
and vincristine toxicity in DBA/2 mice 

LDso (mg/kg :=c: SE) 

Alone Pretreatment 

Phenobarbital SKF 525A 

VLB 9.85 • 1.38 26.5 ~ 3.8 2.80 -E 0.97 
VCR 1.83 4- 0.17 2.38 ~: 0.69 1.23 ~= 0.23 
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t r e a t m e n t  wi th  SKF-525A would be expec ted  to increase 
t h e  LD~0 values.  In  fact, t h e  opposi te  effects were ob-  
served wi th  b o t h  phenoba rb i t a l  and  SKF-525A.  

Considering t h a t  VLB and  VCR are responsible  for the i r  
own observed toxic  effects,  the  results  ob ta ined  in the  
p resen t  work are cons is ten t  w i th  the  f indings t h a t  50-65 % 
of a dose of t r i t i a t ed  VCR in ra ts  is excre ted  unchanged  
(urine and  bile) 6, bu t  only 2-5 % of a dose of t r i t i a t ed  V L B  
is excre ted  unchanged  under  similar condi t ions  5. T h a t  is, 

agents  which affect  the  metabo l i sm of a drug have  a 
grea te r  effect  on the  tox ic i ty  of those  drugs  wh ich  are 
more  ex tens ive ly  metabol ized.  

W h e t h e r  similar re la t ionships  hold for t he  a n t i t u m o r  
effects of these  drugs is no t  known.  
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Summary. Halo thane  anes thes ia  was found  to be hepa to tox ic  in the  rat ,  as d e m o n s t r a t e d  by  a s ignif icant  e levat ion  
of se rum xan th ine  oxidase (SXO) level. SXO appeared  to '  be a more  sensi t ive marker  of l iver damage  t h a n  serum 
glu tamie  oxafacet ic  t r ansaminase .  SXO was found to  be e leva ted  also following exposure  to  re la t ive  hypoxia .  

In  man,  ha lo thane  anes thes ia  has been occasionally 
associated wi th  hepa t ic  damage,  as evidenced clinically, 
his tological ly or b iochemical ly  1-3. Various an imal  species 
are bel ieved to  be less prone  t h a n  man  to ha lo thane -  
induced liver damage,  as for ins tance  the  dog4-L the  
m o n k e y  4,~,8, t he  mouse  ~,~~ and  the  ratg,~a, ~ in which  
admin i s t r a t ion  of ha lo thane  by  inhala t ion  failed to  
produce  e levat ion in the  se rum level of hepatocel lu lar  
enzymes  or his tological ly de tec tab le  abnormal i ty .  Only 
in the  guinea-pig ha lo thane  has been  found  to cause 
early focal diffuse hepat i t i s ,  which,  however ,  was no t  
associated wi th  a de tec tab le  release of t he  hepatocel lu lar  
enzymes,  g lu tamic  oxalacet ic  t r ansaminase  (SGOT), 
g lu tamie  pyruv ic  t r ansaminase  (SGPT) or lactic de- 
hydrogenase  (LDH) i~. 

I t  has  recent ly  been shown by  several  inves t iga tors  ~4, ~5, 
and  conf i rmed in our  l abora tory '% t h a t  in the  h u m a n  as 
well as in several  an imal  species, including the  r a t iL  
Serum x a n t h i n e  oxidase ac t iv i ty  (SXO) is a h igh ly  sen- 
si t ive indica tor  of hepatoce l lu lar  damage .  I t  was t h e  a im 
of t he  p resen t  s t u d y  to  reeva lua te  the  possible h e p a t o -  
tox ic i ty  of ha lo thane  in t he  ra t  b y  uti l izing SXO as a 
marker .  

Materials and methods. 70 Wis t a r  ra t s  of e i ther  sex be- 
tween  100 and 120 g, were r a n d o m l y  div ided into 7 groups 
of 10 animals  each, as shown in the  Table ;  one group of 
I0 ra t s  served as non-anes the t i zed  control .  The rats,  2 a t  
a t ime,  were placed in a 6-liter glass chamber .  The an- 
es thet ic  agents ,  n i t rous  oxide (N~O) oxygen  and  halo- 
thane ,  were del ivered f rom an Fluotec  Mark  I I I  vapor izer  
a t  a f low ra te  of 7 1/min. The oxygen  concen t ra t ion  in t he  
del ivered gas mix tu re  was regula ted  by  an Oxygen  
Analyzer  IL  406. The non-anes the t i zed  contro l  ra ts  were 
kep t  in cages in the  room. 

R a t s  selected for reexposure  were r emoved  f rom the  
anes the t ic  cham be r  af ter  t he  f i rs t  exposure  and  kep t  in 
cages for 1 week following which  the  same anes the t ic  
procedure  was repeated .  Blood samples  ob ta ined  im- 
med ia te ly  following anes thes ia  b y  cardiac punc ture ,  were 
al lowed to  clot, centr i fuged,  and  the  separa ted  sera were 
assayed for SXO and  for SGOT. 

SXO was assayed radi0chemical ly,  as descr ibed by  
OLIVER and  SP~;RLING 18 by  measur ing  the  enzymat i c  
convers ion of 1*C-labelled h y p o x a n t h i n e  to  uric acid. The 
ac t iv i ty  of the  enzyme is expressed in units/ l ,  a uni t  

being the  a m o u n t  of enzyme  ca ta lyz ing  the  ox ida t ion  of 
1 nmole  of h y p o x a n t h i n e  to  uric acid in 1 min  a t  37 ~ 
SGOT was measured  according to  FUR~:NO and  SH~EMA ~". 

Results and comment. The mean  SXO and  SGOT values 
in the  non-anes the t i zed  rats ,  5062 =~ 572 and  96.4 :k 14.05 
units/ l ,  respec t ive ly  (see Table),  were m a r k e d l y  h igher  
t h a n  the  se rum levels of these  enzymes  found  in h ea l t hy  
h u m a n  subjec ts  in our  labora tory ,  1.3:1:2.1 and 21 :t: 8.4 
units/ i ,  respectively1% This f inding is in accordance  wi th  
repor t s  of o ther  inves t iga tors  2~ The s t r ik ingly  h igh  
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