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FERMOSO. J . A 1 ESQUIFINO, A MATEOS, C AGRASAL AND I MARTIN Posstble role oj prolacttn m the 
rnductton oj hypogonad~vn by thronrc ulcohol treutment tn the male rot PHARMACOL BIOCHEM BEHAV 29(3) 
489-493, 1988 -Treatment of adult male rats with ethanol for a penod of SIX weeks resulted m a numerical but not 
slgmficant increase m plasma prolactm levels together with a reduction m plasma lutemlzmg hormone (LH) levels 
Although basal plasma testosterone (T) levels were not affected m ethanol-treated ammals. testicular weight was reduced 
and semmlferous tubules exhibited signs of atrophy The responses of LH to lutemlzmg hormone releasing hormone 
(LHRH) and T to hCG were significantly impaired m ethanol-treated rats @<O 01) Treatment with bromocrlptme (1 mgikg 
body weight/day), resulted m the expected decrease m plasma levels of prolactm and an increase m basal plasma LH levels 
to the levels found m control groups Basal plasma T levels were not affected by bromocrlptme However, both plasma LH 
responses to LHRH and plasma T responses to hCG were slgmficantly improved by bromocrlptme treatment m alcoholic 
rats and became similar to the responses measured m control animals The results suggest that bromocnptme-Induced 
suppression of prolactm release has a beneficial effect on ethanol-Induced hypogonadism 

Prolactm LH Testosterone Hypogonadl\m 

IT 1s well estabhshed that chronic alcohol intake affects the 
endocrme system [5-7, 301 Hypogonadlsm IS a common 
consequence of chronic alcohol abuse m both sexes [5, 19. 
281 It IS associated with reductions m peripheral LH and 
testosterone concentrations and a concomitant Increase m 
plasma prolactm levels [6, 10, 13, 22, 23, 281 These findings 
resemble those encountered m hyperprolactmemla of var- 
lous etlologles [4, 12, 25, 261 and thus raise a posslblhty that 
increased plasma prolactm levels could be responsible for 
the suppressive effects of alcohol on gonadal function [24] 

This work was undertaken to determine whether prolactm 
may be involved m mediating the effects of chronic alcohol 
intake on testicular function m adult male rats 

METHOD 

Adult male Wlstar rats (2-3 months old) were purchased 
from Panlab (Barcelona, Spam) and randomly divided mto 
the followmg three groups of 60 animals each (1) Alcoholic 
animals were fed an ethanol-liquid diet (5% w/v) m which 
ethanol provided 36% of the calories as described m our 
earlier report [ 151, (2) pair-fed controls were given a slmdar 
diet, except that maltose-dextrme replaced ethanol lsocalor- 
lcally, (3) controls were fed laboratory rat chow and tap 
water ad hb Animals were given these 3 diets for 6 weeks 

Ethanol mtoxlcatlon 

before the beginning of bromocrlptme treatment Twenty mg 
of bromocrlptme (CB-154. Sandoz Pharmaceutical, Basel. 
Switzerland) were dissolved m 1 ml of absolute ethanol con- 
taming tartarlc acid, using light flame heatmg Thirty-nine ml 
of 0 !?Z salme were added to obtain a final concentration of 
0 5 mg CB-154im1, pH=5 Alcoholic, pair-fed and control 
rats received 1 mg of CB-154/kg body weight/day Two- 
thirds of this amount was given m two equal IP mJectlons at 
10 00 and 18 00 hours and the rest was given m the drinking 
water (10 mg/l prepared as described above except for using 
water instead of salme) Treatment was followed for 8 days 

LHRH TeJt 

Blood for plasma LH measurements was obtained by de- 
capitation under basal condltlons or 30 minutes after IP ad- 
mmistratlon of 1 pg of synthetic LHRH (Luforan, Pevya) m 
0 2 ml of saline, as m previous studies from this laboratory 
[14,25] LHRH challenge was performed both before and 
during bromocrlptme treatment (on day 8) 

KG Test 

Blood for measurements of plasma testosterone levels 
(T) was obtained by decapitation under basal condltlons at 

‘Requests for reprmts should be addressed to Dr A I Esqudino, Departamento de Bloqulmlca. Facultad de Medlcma, Umversldad 
Complutense, 28040. Madnd. Spam 

489 



490 FERMOSO ET AL 

_.__ .___ _ 

FIG I Cross-sectlon of the testls from alcohohc male rats 

120 mmutes after IV admmlstratlon of 25 I U of hCG 
(Physex, Leo), under very hght ether anesthesia as m prevl- 
ous studies from this laboratory [26,27] The hCG test was 
performed both before and durmg bromocrlptme admmls- 
tratlon (on day 8 of treatment) 

Harmme Meu rurements 

The animals were killed by decapltatlon Plasma from the 
trunk blood was obtained by centrlfugatlon (1,500~ g) at 4°C 
and kept frozen at -20°C until analyzed Plasma prolactm 
and LH levels were measured by specific double antlbody 
RIA systems, previously validated m our laboratory, by 
usmg materials kindly supplied by NIH The sensltlvlty and 
preclslon of these methods have been described previously 
[26] Plasma T levels were measured usmg a specific com- 
mercial kit provided by Sorm Blomedlca (Saluggla. Verceh. 
Italy), previously validated m our laboratory The sensitivity 
of the assay was 0 1 @ml and the mtraassay variation coef- 
ficient was 9% To avoid mterassay varlatlons all the samples 
were measured m the same assay 

Statistical analysis of the data was performed using the 
Mann-Whitney “U” test 

RESULTS 

Testicular weight was significantly reduced m alcohohc 
rats (3 l*O 07 g, p<O 01) as compared to both pair-fed 

(3 6?0 1 g) and rat chow (3 7*0 1 g) control groups This 
was accompamed by atrophy of the semmlferous tubules 
(Fig 1) 

Plasma prolactm levels before and after 8 days of 
bromocrlptme treatment are shown m Fig 2 After 6 weeks 
of contmuous alcohol mgestlon, alcohohc males exhibited 
numencally. but not statIstIcally higher plasma prolactm 
levels when compared to controls (both pair-fed and rat 
chow groups) Bromocnptme treatment resulted m a slgmfi- 
cant decrease m plasma prolactm levels m all studled groups 
as compared to their respective pretreatment plasma 
prolactin concentrations @CO 01) 

After 6 weeks of alcohol mgestlon, basal plasma LH 
levels were significantly reduced (p<O OS) m alcohohc male 
rats when compared to both control groups (Fig 3) 
Moreover, plasma LH response to LHRH admlmstratlon 
was slgmficantly impaired (p<O 01) m chrome alcoholic male 
rats as compared to control groups On day 8 of bromocnp- 
tme treatment, basal plasma LH levels m ethanol fed rats 
were increased (P-CO 01) and resembled those measured m 
untreated or bromocnptme-treated control animals The LH 
respbnse to LHRH m alcohohc rats was also slgmficantly 
improved after bromocrlptme treatment 

Basal plasma T levels m chronic alcohohc male rats were 
similar to those measured m the control groups (Fig 4) 
whereas their T response to hCG challenge was significantly 
decreased @<O 01) On day 8 of bromocrlptme treatment 
there were no differences m basal plasma T levels among any 
of the groups In alcohol-treated rats, bromocrlptme treat- 
ment restored the normal T response to hCG 
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FERMOSO, J , A I ESQUIFINO, A MATEOS, C AGRASAL AND I MARTIN Posstble role ~ prolactm tn the 
mductton of hypogonadtvm by chrom~ alcohol treatment an the male rat PHARMACOL BIOCHEM BEHAV 29(3) 
48%493, 1988 - -Treatment  of adult male rats with ethanol for a period of six weeks resulted in a numerical but not 
slgmficant increase in plasma prolactm levels together with a reduction in plasma lutemlzlng hormone (LH) levels 
Although basal plasma testosterone (T) levels were not affected in ethanol-treated ammals, testlcular weight was reduced 
and semmfferous tubules exhibited signs of atrophy The responses of LH to lutemlzlng hormone releasing hormone 
(LHRH) and T to hCG were slgmficantly lmpmred in ethanol-treated rats (p <0 01) Treatment with bromocnptme (1 mg/kg 
body welghtJday), resulted m the expected decrease m plasma levels of prolactm and an increase m basal plasma LH levels 
to the levels found m control groups Basal plasma T levels were not affected by bromocnptme However, both plasma LH 
responses to LHRH and plasma T responses to hCG were slgmficantly improved by bromocnptme treatment m alcohohc 
rats and became simdar to the responses measured m control animals The results suggest that bromocnptme-mduced 
suppression of prolactm release has a beneficml effect on ethanol-reduced hypogona&sm 

Prolactm LH Testosterone Hypogona&sm Ethanol intoxication 

IT is well  e s t ab l i shed  tha t  c h r o m c  a lcohol  in take  affects  the 
e n d o c r i n e  sys t em [5-7, 30] H y p o g o n a & s m  is a c o m m o n  
c o n s e q u e n c e  o f  c h r o m c  a lcohol  abuse  in b o t h  sexes  [5. 19, 
28] It  is a s socmted  wi th  r educ t ions  m per iphera l  L H  and  
t e s t o s t e r o n e  c o n c e n t r a t i o n s  and  a c o n c o m i t a n t  inc rease  m 
p l a s m a  p r o l a c t m  levels  [6, 10, 1 3 . 2 2 . 2 3 ,  28] T h e s e  f indings  
r e s e m b l e  t hose  e n c o u n t e r e d  m h y p e r p r o l a c t l n e m m  of  var-  
mus  e t io logies  [4, 12, 25, 26] and  thus  raise  a poss ibi l i ty  tha t  
i nc reased  p l a s m a  pro lac t ln  levels  could  be r e spons ib le  for  
the  suppres s ive  effects  o f  a lcohol  on gonada l  func t ion  [24] 

Th~s work  was  u n d e r t a k e n  to d e t e r m i n e  w h e t h e r  p ro l ac tm  
m a y  be r evo lved  in m e d m t m g  the  ef fec ts  of  ch ron ic  a lcohol  
re take  on  tes t t cu la r  func t ion  m adul t  male  ra ts  

METHOD 

Adu l t  male  Wls t a r  ra ts  (2-3 m o n t h s  old) were  p u r c h a s e d  
f rom Pan lab  (Barce lona ,  Spare)  and  r a n d o m l y  & v l d e d  into 
the  fo l lowing th ree  g roups  o f  60 a m m a l s  each  (1) A l c o h o h c  
a m m a l s  were  fed an  e t h a n o l - h q m d  diet  (5% w/v) in wh ich  
e thano l  p rov ided  36% of  the  ca lor ies  as desc r ibed  in our  
e a r h e r  r epor t  [15], (2) pai r - fed con t ro l s  were  g iven  a s imilar  
diet ,  e x c e p t  tha t  ma l to se -dex t r i ne  rep laced  e t hano l  l socalor-  
lcally,  (3) con t ro l s  were  fed l abo ra to ry  rat  c h o w  and  tap 
w a t e r  ad h b  A m m a l s  were  g iven  the se  3 d ie ts  for  6 weeks  

~Requests for reprints should be addressed to Dr A I Esqmfino, 
Complutense, 28040, Madrid, Spare 

before  the beg lnmng  of  b r o m o c r l p t l n e  t r e a t m e n t  T w e n t y  mg 
of  bromocr lp txne  (CB-154, S a n d o z  Pha rmaceu t i ca l ,  Basel ,  
Swi tzer land)  were  d i s so lved  in 1 ml of  abso lu te  e thano l  con-  
t aming  tar tar ic  acid,  us ing light f lame hea t ing  Th i r ty -n ine  ml 
of  0 ~r~ sal ine were  added  to ob ta in  a final c o n c e n t r a t i o n  of  
0 5 mg CB-154/ml,  p H = 5  Alcohohc ,  pair-fed and  con t ro l  
ra ts  r ece ived  1 mg of  CB-154/kg body  weigh t /day  Two-  
th i rds  of  this  a m o u n t  was  g iven  in two equal  IP in jec t ions  at  
10 00 and  18 00 hours  and  the res t  was  g w e n  in the d rmklng  
wa te r  (10 mg/1 p repa red  as desc r ibed  a b o v e  e x c e p t  for  us ing 
wa te r  ins tead  of  sahne)  T r e a t m e n t  was  fo l lowed for  8 days  

LHRH Test 

Blood for  p l a sma  L H  m e a s u r e m e n t s  was  ob ta ined  by  de-  
cap i t a t ion  unde r  basal  cond i t ions  or  30 minu t e s  a f te r  IP  ad- 
min i s t r a t ion  of  l / z g  of  syn the t i c  L H R H  (Luforan ,  Pevya)  m 
0 2 ml of  sal ine,  as in p r ev ious  s tudies  f rom this  l abo ra to ry  
[14,25] L H R H  chal lenge  was pe r fo rmed  b o t h  before  and  
dur ing  b romocr lp t l ne  t r e a t m e n t  (on day  8) 

hCG Te~t 

Blood for  m e a s u r e m e n t s  o f  p l a s m a  t e s t o s t e r o n e  levels  
(T) was ob ta ined  by decap i t a t ion  unde r  basa l  cond i t ions  at 
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FIG I Cross-section of the testis from alcohohc male rats 

120 minutes after IV administration of 25 1 U of hCG 
(Physex, Leo), under very hght ether anesthesia as m previ- 
ous studies from this laboratory [26,27] The hCG test was 
performed both before and during bromocriptme adminis- 
tration (on day 8 of treatment) 

Hormone  Mea ~urements 

The animals were killed by decapitation Plasma from the 
trunk blood was obtained by centnfugatlon (1,500 × g) at 4°C 
and kept frozen at -20°C untd analyzed Plasma prolactln 
and LH levels were measured by specific double antibody 
RIA systems, prevzously validated in our laboratory, by 
using materials kindly supplied by NIH The sensitivity and 
precision of these methods have been described previously 
[26] Plasma T levels were measured using a specific com- 
mercml kit provided by Sorin Blomedlca (Saluggla, Verceh, 
Italy), previously validated in our laboratory The sensitivity 
of the assay was 0 1 ng/ml and the intraassay variation coef- 
ficient was 9% To avoid mterassay variations all the samples 
were measured m the same assay 

Stattatt~ 

Statistical analysis of the data was performed using the 
Mann-Whitney " U "  test 

RESULTS 

Testlcular weight was slgmficantly reduced in alcohohc 
rats (3 1_+0 07 g, p < 0  01) as compared to both pair-fed 

(3 6_+0 1 g) and rat chow (3 7_+0 1 g) control groups This 
was accompamed by atrophy of the semlmferous tubules 
(Fig 1) 

Plasma prolactln levels before and after 8 days of 
bromocrlptlne treatment are shown m Fig 2 After 6 weeks 
of continuous alcohol ingestion, alcohohc males exhibited 
numerically, but not statistically higher plasma prolactm 
levels when compared to controls (both pair-fed and rat 
chow groups) Bromocnptme treatment resulted in a slgmfi- 
cant decrease m plasma prolactm levels m all studied groups 
as compared to their respective pretreatment plasma 
prolactln concentrations (p <0 01) 

After 6 weeks of alcohol ingestion, basal plasma LH 
levels were significantly reduced (p<0 05) in alcoholic male 
rats when compared to both control groups (Fig 3) 
Moreover, plasma LH response to LHRH administration 
was significantly impaired (p<0 01) in chronic alcoholic male 
rats as compared to control groups On day 8 of bromocrlp- 
tree treatment, basal plasma LH levels m ethanol fed rats 
were increased (p<0 01) and resembled those measured m 
untreated or bromocriptme-treated control animals The LH 
response to LHRH in alcoholic rats was also significantly 
~mproved after bromocnptlne treatment 

Basal plasma T levels in chronic alcoholic male rats were 
slmdar to those measured in the control groups (Fig 4) 
whereas their T response to hCG challenge was significantly 
decreased (p<0 01) On day 8 of bromocrlptlne treatment 
there were no differences m basal plasma T levels among any 
of the groups In alcohol-treated rats, bromocrlptine treat- 
ment restored the normal T response to hCG 
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FIG 2 Plasma prolactln levels both basally (a) and dunng bromo- 
cnptme treatment (8th day, b) m alcohohc, pair-fed and rat chow 
control groups Values are expressed as mean_+SD (n= 10 ammals 
per group) 

DISCUSSION 

Our  data  show a t rend towards  higher plasma prolactm 
levels  m a lcohohc  male rats,  together  with decreased  plasma 
L H  concent ra t ions ,  as has p rewous ly  been descr ibed by 
o ther  authors  [5,21] No  differences m basal p lasma T levels  
m e thanol- t rea ted  rats could be detec ted ,  m contras t  to o ther  

reports  which showed a decrease  in plasma T levels  [18, 23, 
28] The  responses  of  plasma L H  to L H R H  and plasma T to 
hCG were decreased  in agreement  with reports  f rom other  
laborator ies  [5, 7, 11] 

Interrelat ionships be tween  prolactIn and gonadal  function 
under  ethanol  intoxicat ion are s~mdar to those m several  
exper imenta l  models  o f  hyperpro lac tmemla  [3,25] It has 
been  reported that no rmahzauon  of  plasma prolactln levels  
by t rea tment  with a dopamme  agomst  res tored the gonadal 
function m men [16], but the effects o f  such t rea tment  m 
ammals  with exper imenta l  hyperp ro lac tmemm remain con- 
t rovers ia l  [12] As expec ted ,  b romocnp t lne  t rea tment  de- 
c reased  plasma prolactm m both a lcohohc and control  rats 
In a lcohol- t reated animals,  these  modfficaUons were  associ- 
a ted with an increase m plasma LH,  L H  responses  to 
L H R H ,  and T responses  to hCG, thus suggesting that a shght 
(non-slgmficant) increase m prolactln levels  was sufficient to 
inhibit the hypothalamlc-hypophyseal -gonadal  axis This ef- 
fect  appears  to have been exer ted  at the hypothalamlc  level 
because  the decrease  m the L H  response  to L H R H  observed  
m alcohohc rats before bromocr lp tme t rea tment  can prob- 
ably be ascr ibed to chromc suppression of  endogenous  
L H R H  release The exis tence  of  this mechanism of  prolactln 
act ion on L H  release has been suggested p rewous ly  on the 
basis of  studies m o ther  models  of  hyperpro lac t inemm 
[14,31] 

H o w e v e r ,  a direct  effect  of  a lcohol  on hypothalamlc  neu- 
rotransmlsslon cannot  be excluded [20] and both mech-  
anisms could be operat ing synergist ically Other  possible 
mechanisms  of  suppression of  test lcular  function in a lcohohc 
rats could include direct  effects  of  prolactm and ethanol  on 
the test~s, the fo rmer  through the exis tence of  prolactln re- 
ceptors  m the Leydlg  cells [1,27] and the latter by acting 
directly on these cells [28] 

No  differences m mean basal T levels  were  detected in 
e thanol- t reated rats, m contras t  to previous  work  [5-7] in 
which decreased plasma T levels  were  found This  effect 
might have been due to decreased metabohsm of  T m the 
hver ,  which has also been suggested [17,19] The abdlty of  
bromocr lp t lne  to improve  the T response to hCG in a lcohohc 
rats supports  the Idea that prolactln has a role m the reduc- 
tion of  hypogonadlsm by alcohol  

Col lect ively ,  our  data  suggest that b r o m o c n p t m e - m d u c e d  
suppression of  plasma pro lac tm levels can exer t  a beneficml 
effect  on the ethanol-reduced hypogonadlsm shown m adult 
male rats 
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