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LETTER TO  THE  EDITOR

ETHANOL INTOXICATION – DOSE DEPENDENT EFFECT ON
CIRCULATING TESTOSTERONE LEVEL IN WISTAR RATS

Sir,

( Rece ived  on  Ju ly  14 ,  2008 )

Ethanol  i s  a  known tes t i cu la r  tox in
and  i s  known to  impai r  reproduc t ive
per formance  in  exper imenta l  an imals  and
humans .  Our  p rev ious  s tudy  wi th  Wis ta r
rats  demonstrated the deleterious effects  of
e thanol  in  t es tes  inc lud ing  tes t i cu la r
atrophy, germ cell apoptosis, oxidative stress
and reduced steroidogenesis (1,  2) .  We had
also reported alcohol abuse in men resulted
in  dura t ion  dependent  decrease  in
c i rcu la t ing  tes tos te rone  and  impai red
hypotha lamic-p i tu ta ry-gonada l  ax i s  (3 ) ,
however  the  dose  dependent  e f fec t s  o f
e thanol  was  no t  conc lus ive .  The  presen t
s tudy was  des igned to  address  th is  i ssue .

Male  Albino ra ts  of  Wistar  s t ra in  (10–
12 weeks of age), weighing 100–120 g were
housed in plastic cages of size 14"×9"×8" (3
rats in each cage) in a well-ventilated room
at 22±2°C with a 12 hr L: D cycle. All rats
had free access to a standard diet and water.
The experimental protocol was approved by
the Ins t i tu t ional  Animal  Ethics  Commit tee ,
Manipa l  Univers i ty ,  Manipa l .  The  an imals
were divided into six groups of six rats each.
Ethanol (Merck Ltd. India) was diluted with
double  d i s t i l l ed  wate r  to  ge t  the  des i red
concent ra t ion .  Animals  were  t rea ted  ora l ly
by  gas t r ic  in tuba t ion .

Group I (control) : 1 g double distilled water/
kg, b.wt/day for 4 weeks.

Group  I I : 0.4 g ethanol/kg, b.wt/day for 4
w e e k s .

Group  I I I : 0.8 g ethanol/kg, b.wt/day for 4
w e e k s .

Group IV : 1.2 g ethanol/kg, b.wt/day for 4
w e e k s .

Group V : 1.6 g ethanol/kg, b.wt/day for 4
w e e k s .

Group VI : 2  g  e thanol /kg ,  b .wt /day  for  4
w e e k s .

Af ter  4  weeks  of  t rea tment ,  b lood was
co l lec ted  by  decap i ta t ion  and  immedia te ly
processed  for  hormonal  assay .  Serum
tes tos te rone  and  es t rad io l  were  es t imated
by ELISA using commercially available kits
(Merck) .

Serum testosterone was decreased in al l
groups except 1.2 g ethanol treated animals
where there was 23% increase.  In contrary,
serum estradiol  increased 38 and 86% with
0.4 and 1.2 g ethanol  t reatment ,  while  0 .8
and 1.6 g ethanol treatments resulted in 29
and 66% decrease, respectively. The changes
in serum testosterone level  could be ei ther
due  to  a l t e ra t ion  in  i t s  syn thes i s  o r
c lea rance .  I t  i s  we l l  demons t ra ted  tha t
chron ic  e thanol  in tox ica t ion  induces
oxidat ive chal lenge in the testes  (1)  which
is  repor ted  to  have  de le te r ious  e f fec t s  on
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poss ib le  reason .  Our  p rev ious  s tudy  had
demonstrated reduction in 3β-HSD and 17β-
HSD wi th  1 .6  g  e thanol /kg ,  b .wt /day  in
Wis ta r  ra t s .  E thanol  induced  increase  in
plasma testosterone level  has been reported
earlier. Injection of 2 g alcohol/kg, b.wt into
abdominal cavities of rats resulted in 3 fold
increase  in  p lasma tes tos te rone ,  30  min
af ter  a lcohol  adminis t ra t ion (6) .  The s tudy
raises the possibility that episodes of alcohol
consumpt ion may a lso  a t  leas t  temporar i ly
increase  t es tos te rone  leve l ,  wi th  the
direction of response likely to be dependent
upon  a  var ie ty  o f  fac tors ,  inc lud ing  the
dosage .

I t  appears  f rom the  s tudy tha t  there  i s
a complex underlying physiology behind the
ef fec t  o f  a lcohol  consumpt ion  on  p lasma
tes tos te rone  leve l s  and  reproduc t ive
func t ion .  Fur ther  s tud ies  a re  needed  to
unders tand  the  b iochemica l  and  ce l lu la r
basis  of  the same.
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Fig. 1 : Effect  of  e thanol  on serum hormonal  levels :
Se rum tes tos te rone  and  es t rad io l  in  e thano l
t r ea ted  ra t s .  *P<0 .05  in  compar i son  to
un t rea ted  ra t s .  Resu l t s  a re  expressed  as
mean±SD of  3  independent  exper iments  wi th
blood samples from 6 animals.

testosterone metabolism (1,  2,  4,  5).  Direct
effects of ethanol and/or i ts  metaboli tes on
tes tos te rone  metabol i sm could  be  ano ther


