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Summary. The presen t  results,  using isolated ra t  aort ic  s t r ips  and por ta l  vein segments ,  d e m o n s t r a t e  t h a t  ethanol ,  
depending  upon concent ra t ion ,  can ei ther  enhance  or a t t enua t e  the  contract i le  act ions of PGF2~ on at  least  2 d i f ferent  
types  of vascular  smoo th  muscle. At  the  ve ry  least,  the  p resen t  f indings ques t ion the  use of e thanol  as a so lvent  when  
inves t iga t ing  the  contract i le  act ions  of PG molecules on smoo th  muscles. 

COLLIER et al. 2 have  recent ly  d e m o n s t r a t e d  t h a t  
e thanol  can s t imula te  b iosynthes is  of p ros tag land in  
(PG) E and F compounds  in ra t  s t omach  muscle. 
In teres t ingly ,  mos t  s tudies  involving PG molecules 
employ  e thanol  as a so lvent  3. Recent ly ,  we have  demon-  
s t r a t ed  t h a t  low concen t ra t ions  of th is  alcohol (i.e., 
< 0.8 mg/ml) can po ten t ia te ,  while h igh concen t ra t ions  
of ethanol ,  similar to  those  associated wi th  alcoholic 
in toxica t ion  and coma ( >  5 mg/ml),  can inhibi t  cate-  
cholamine,  vasopress in  and angio tens in- induced cont rac-  
t ions  on several  types  of isolated ar ter ia l  and venous  
Smooth muscles 4. In  view of such diverse act ions of ethanol ,  
and its possible impor tance  in s tudy ing  PG molecules, 
we t h o u g h t  it  advisable  to examine  the  effects th is  
atcohol migh t  exer t  on cont rac t ions  of ar ter ial  and venous  
muscle induced by  PG compounds .  

Methods. Thoracic aor tas  and por ta l  veins were obta in-  
ed f rom male Wis ta r  ra t s  (275-425 g), cut  helically and 
longitudinal ly,  respect ively,  and set  up isometr ical ly  in 
vi t ro  essent ial ly  similar to t h a t  descr ibed previously  5. 
The vascular  p repara t ions  were equi l ibra ted  for 2 h in 
muscle chambers  conta in ing  Krebs -Ringer  b ica rbona te  
solut ion (KRB),  the  compos i t ion  of which  has been 
repor ted  previously~. The K R B  solut ion was  oxygena ted  
cont inuous ly  wi th  a 95% O~-5% CO~ mix tu re  and kep t  a t  
37~ (p i t  7.4-7.5). Af te r  t he  2 h incubat ion  per iod the  
vascular  segments  were exposed to PGF2~ in a concent ra-  
t ion which  elicited 50% of a m a x i m u m  contract i le  re- 
sponse. These responses  were t h e n  repea ted  2 t imes,  af ter  
washing  and re laxat ion  in K R B  solution. The vascular  
segments  were t hen  exposed to e thanol  (0.3-17 mg/ml) 
for a per iod of 5 min,  since p re l iminary  exper imen t s  
indica ted  t h a t  60 min of e thanol  exposure  yielded results  
essent ial ly  similar to those  ob ta ined  wi th  5 rain of alcohol 
exposure.  The PGF2~ was dissolved in phospha t e  buffer  
(pH 7.40-7.45)6. The to ta l  volume of phospha t e  buffer  
used never  exceeded 0.2 ml. This p h o s p h a t e  buffer  Vehicle 
i tself did no t  a t t e n u a t e  or enhance  basel ine tension,  am-  
p l i tude  or f requency  of the  spon taneous  mechanica l  
responses  of the  vascular  prepara t ions ,  even when  ad- 
minis te red  in volumes  3-times t h a t  used  wi th  the  PG 
compound.  Where  appropr ia te ,  means  and  s t anda rd  
errors of the  means  were calculated and compared  for 
s ta t is t ica l  significance by  means  of a paired t-test.  

Results. The Table demons t r a t e s  t h a t  a low concent ra -  
t ion  of e thanol  (i.e., 0.7 mg/ml) can s ignif icant ly  enhance  
the  contrac t i le  ac t ion of PGF2~ on b o t h  ra t  aor t ic  s t r ips  
and por ta l  veins. Al though  lower concen t ra t ions  of e thano l  
(i.e., down to  0.3 mg/ml) can also po t en t i a t e  PGFe~ 
contrac t ions ,  in these  two types  of vascular  muscle,  these  
effects were seen in only 8 out  of 16 p repara t ions  examin-  
ed. Concent ra t ions  of e thanol  associated wi th  anes thes ia  
(i.e., > 5 mg/ml)~, a t t enua t e  PG responses  on the  vas-  
cular smoo th  muscles  (Table). Concen t ra t ions  of e thano l  
which  produce  coma and dea th  in m a m m a l s  (i.e., > 10 
mg/ml) ~ marked ly  inhibi t  the  contrac t i le  act ions  of 
P G F ~  on bo th  ra t  aor t ic  s t r ips  and por t a l  veins  (Table). 
Al though  no t  shown,  all of these e thano l - induced  effects 
are comple te ly  reversible upon wash ing  of the  t issues in 
normal  K R B  solution. 

Discussion. Overall,  the  da t a  p resen ted  here in  indica te  
tha t ,  depend ing  upon  concent ra t ion ,  e thano l  can  po- 
t en t i a t e  or inhibi t  t he  contrac t i le  act ions of a PG com- 
p o u m d  on at  least  2 d i f ferent  types  of vascular  s mo o t h  
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Differential effects of ethanol on contractions induced by PGF2~ in rat aortic strips and portal veins 

Vascular segment N Control tension b 
(rag) 

Tension (mg) with ethanol (mg/ml) b 

0.7 7.0 17.0 

Aorta 8 800 ~ 37.6 986.3 :k 42.4c 530 4- 56.2c 137.5 ~ 13.3 
Portal Vein 8 556.2 ~- 27.6 756.3 • 28.1 c 643.8 -4- 21.5 ~ 143.8 i 12.0 c 

~The test doses (i.e., EDso's ) of PGF2~ used, in these experiments, for the aortic strips and portal veins were 0.25 and 1.0 [xg/ml, respectively. 
bMean values i SEN. cSignificantly different from control tension (p < 0.02). 
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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 ~. 
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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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