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Effects of bromocriptine on plasma testosterone and gonadotropin levels and testicular lipid fractions in adult rats 
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Summary. Bromocriptine treatment of adult male rats resulted in a decrease in testicular testosterone (T) content and a 
reduction in plasma T levels. This was accompanied by increase in testicular total lipids and cholesterol and depletion of 
testicular phospholipids. 

Administration of bromocriptine (CB-154), a dopaminergic 
agonist capable of suppressing prolactin (PRL) synthesis 
and release from pituitary acidophil cells, effectively 
decreases peripheral PRL levels in almost all species thus 
far investigated2'3�9 In rats, bromocriptine also influences the 
release of other gonadotropins 4 and a decreasing trend in 
peripheral testosterone (T) levels was observed in rats and 
mice injected with either CB-154 or with ergot alkaloids 
having similar biological activity 5. Suppression of plasma T 
levels in these experiments could probably be explained by 
the CB-154-induced inhibition of PRL release~ 
CB-154 appears to exert direct effects on Leydig cell 
function as well. Addition of CB-154 to the incubation 
media has been shown to inhibit T production by rat 
testicular cells in vitro 7, while lower concentrations of 
CB-154 stimulate basal T production by decapsulated 
mouse testes in vitro 8. 
The mechanism(s) of bromocriptine action on testicular 
steroidogenesis remains to be elucidated; therefore, it was 
of interest to investigate the effects of bromocriptine injec- 
tions on testicular lipid fractions, which include precursors 
for steroidogenesis. 
Intact adult male Wistar rats (325_+ 10 g b.wt, 75 days of 
age) were purchased from Charles River Breeding Labora- 
tories and maintained in a room with controlled illumina- 
tion (14 h L: 10 h D) and temperature 24+_2~ with free 
access to food and water�9 Six rats received daily s.c. 
injections of CB-154 (Sandoz Pharmaceuticals, East 
Hanover, NJ; 1.0 mg in 0.1 ml sesame oil), while 6 rats 
received vehicle only. 24 h after the last injection, the 
animals were decapitated while under light ether anesthe- 
sia, and trunk blood was collected for plasma hormone 
assay, The testes were immediately removed, snap frozen 
and kept at - 70~  until further biochemical analysis. 
Epididymides, seminal vesicles and ventral prostates were 
removed and weighed�9 Plasma levels of LH, FSH, PRL and 
T and testicular levels of T were measured by radioimmu- 
noassays described previously 8,9. Testicular total lipids were 

�9 1 0  extracted into Folch medium and estimated color• 
cally according to the method of Frings et al. n. Phospholi- 
pids in the testis were estimated by the method described 
previously n, by measuring the liberated inorganic 
phosphorus colorimetricallyll Free and ester• choles- 
terol concentrations were estimated color• after 
chromatographic separation of these 2 fractions ~4. 

In CB-154-treated animals, plasma PRL levels were sup- 
pressed to negligible values (table 1) in agreement with 

239 earlier obse rva t ions ' ' .  Testicular weight seemed slightly 
reduced and plasma LH and FSH levels elevated, but these 
apparent differences were not statistically significant. The 
concentration of T in plasma and testes as well as the total 
testicular T content was significantly reduced in CB-154- 
injected rats (tables 1 and 2). The concentration and 
content of testicular phospholipids were decreased in the 
animals receiving CB-154 (table 2), while total lipid content 
of the testes and testicular cholesterol ester levels were 
increased with no alteration in free cholesterol. A signifi- 
cant reduction in plasma T levels and an apparent increase 
in plasma LH levels in the present study are reminiscent of 
the results of Boyns et al. 4 who reported a significant 
increase in plasma LH levels with simultaneous decrease in 
plasma T in bromocriptine-treated rats. The reduction in 
peripheral and testicular T levels probably resulted from 
PRL deficiency, since PRL increases the number of testicu- 
lar LH receptors and potentiates LH action on the testis 6'~5. 
In this context, it is interesting to note the changes in 
testicular precursors of steroidogenesis after bromocriptine 
treatment�9 In hypophysectomized animals, combined deft- 
ciency of PRL and gonadotropins is accompanied by ae- 

�9 " 1 6 . 1 7  cumulation of lipids in semmlferous tubules ' and altera- 
tions in testicular phopholipids is. In animals with isolated 
PRL deficiency in the present study, accumulation of 
cholesterol esters suggests that the activity of enzymes 
involved in the conversion of esterified cholesterol to T was 
inhibited. This could have been due to either direct effects 
of bromocriptine on the testes or to inhibition of PRL 
release with consequent reduction in the responsiveness of 
the testis to LH. 

Table 1. Effects of bromocriptine (CB-154) injections on plasma prolac- 
tin (PRL), gonadotropin and testosterone (T) levels in mature male rats 
(means • SD) 
Hormone CB- 154-treated Control Difference 
(ng/ml) (6) (6) (%) 
PRL 1.0 • 0.2 49.0 • 8.7 - 98* 
T 2.98 • 1.10 4.75 4- 0.97 - 37** 
FSH 263 • 84 231 • 53 + 14 
LH 17 • 12 12 • 4 + 40 
*Significant at 0.1% level; **significant at 1% level. 
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Table 2. Effects of bromocriptine (CB-154) injections on testicular testosterone (T) levels and lipid fractions in mature rats (means 4- SD) 
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Parameter Concentration/g testis Content/total testes 
CB-154-injected Control Difference (%) CB-154-injected Control Difference (%) 

T (ng) 229 -4- 55 292 4- 49 - 21.5" 710 4- 183 922 4- 38 - 23.0** 
Total lipids (rag) 11.28 4- 1.60 9.2 4- 3.40 + 23.6 34.5 4- 3.04 28.36 4- 8.22 + 21.8" 
Phospholipids (mg) 0.89 4- 0.09 1.27 4- 0.36 - 29.0** 2.70 4- 0.46 3.81 4- 1.27 - 29.0* 
Cholesterol 

Esters (rag) 0.080 4- 0.019 0.052 4- 0.032 + 54.0* 0.248 4- 0.061 0.163 4- 0.102 + 51.7" 
Free(mg) 0.8124-0.054 0.7924-0.041 + 2.4 2.5074-0.248 2.5444-0.324 - 1.4 

*Significant at 5% level; **significant at 1% level. 

The decreased androgen  levels in the testes are consis tent  
with the decreased per iphera l  T tilers and suggest that  the 
reduct ion in p lasma T in CB-154-treated an imals  was not  
due to increased metabol ic  c learance o f T .  
Dur ing  active spermatogenesis  and  germ cell deve lopment ,  
the testicular phosphol ip ids  have been  repor ted to increase,  
with a decrease in neut ra l  l ipids 19-21. Thus,  the observed 
increase in total l ipids conten t  with decrease in the 
phosphol ip ids  fract ion would suggest tha t  CB-154 treat- 

men t  can produce  condi t ions  unfavorab le  for n o r m a l  sper- 
matogenesis .  
In summary,  b romocr ip t ine  t r ea tmen t  of  adul t  male  rats 
resulted in a decrease in testicular T fo rmat ion  with a 
consequen t  reduct ion in p la sma  androgen  levels. These  
effects were accompan ied  by changes  in test icular  total  
lipid, phosphol ip id  and  cholesterol  conten t  and  seemed  
related to reduced testicular responsiveness  to LH, since 
p lasma LH levels were not suppressed.  
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Summary. N-te rmina l  and C- te rmina l  f ragments  of  substance P (SP) have been  shown to exert  opposi te  effects on  
ant inocicept ion,  g rooming  and f ighting in mice. The  present  exper iments  explored whe the r  these f indings could be 
general ized to passive avoidance  behavior .  Substance P (SP-(1 11)) and  the C- te rmina l  f r agment  pyrog lu tamyl ,SP- (7-11)  
a t tenuated  passive avoidance behav io r  when  picogram amounts  were injected into the nucleus accumbens .  In contrast ,  the 
N- te rmina l  f ragment  SP-(1-7)  had  an opposi te  effect and  facil i tated passive avoidance  behavior .  

Brain pept ides are precursor  molecules of  neuropep t ides  
with different,  opposite and  selective CNS activities. For  
example , /3 -endorph in  is a precursor  of  7- and  a - e n d o r p h i n  
and  their  respective f ragments  (DTTE, DETE, DT(~E) 
which exert opposite effects on  ext inct ion of  active and 
passive avoidance  behav ior  I. Recently,  Hall  and  Stewart  2 
repor ted that  the N- te rmina l  SP- ( I -7 )  and  C- te rmina l  
pyroglutamyl-SP-(7-11)  f ragments  of  substance P exert 
opposite effects on several behaviora l  parad igms in mice. 
The  present  exper iments  were carried out  to explore wheth-  

er substance  P and  the N- and  C- te rmina l  f ragments  would 
also exhibi t  opposi te  effects in a learning paradigm.  
Mater ia ls  and methods.  Animals .  Male Wistar  rats weigh- 
ing 130 140 g were used. They  were ma in t a ined  unde r  
control led condi t ions  with a 12:12 l i gh t /da rk  cycle (light on  
be tween  07,00 h and  19.00 h), and  received food and  water  
ad l ibi tum. 
Implan ta t ion  of  cannu lae  into the brain.  Rats were anesthe-  
tized with H y p n o r m  ~'~ and  were secured in a stereotaxic 
ins t rument .  Stainless steel cannu lae  (0.6 m m  outer  d iame-  


