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The effects of in vivo and in vitro exposure to bromocryptine (CB-154) were
studied in testes of Syrian hamsters. In animals treated for two days with CB-154,
a decrease in LH receptors (LH-R) was observed, with a greater decrease being
measured in hamsters treated for 14 days, when compared with controls. Injection
of HCG caused, in hamsters treated with CB-154 for 14 days, up-regulation of LH-
R and increased testosterone synthesis in response to HCG administration in vitro.
These changes were not observed in the two other groups of animals. When testis
fragments were incubated with CB-154, those incubated with a large dose (10 pg/
ml) had a normal pattern of response to HCG, and those incubated with a small
dose (1 ng/ml) had a smaller maximum response. These actions are similar to those
observed in men treated with CB-154. It can be therefore concluded that: a) CB-
154 has a direct effect on the testes; b) it probably is through modulation of LH-
R synthesis; c) Syrian hamsters probably represent the best model for the study of
the effects of CB-154 on the testes; and d) the possibility of using CB-154 as an
adjuvant of gonadotropin treatment in hypogonadism has to be considered.
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Bromocryptine (CB-154; 2-Br-a-ergo-
cryptine), a synthetic analog of ergot al­
kaloids, is a dopamine agonist used in en­
docrinological studies for the suppression
of prolactin (10). A common observation 
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in hyperprolactinemic and normal men
treated with hromocryptine is the eleva­
tion in circulating LH and testosterone
levels (19, 32, 35, 38). Also, bromocryp-
tine is useful in reducing growth hormone
levels in acromegalic patients. However,
recently it has been shown that bromo-
cryptine has other effects besides inhibit­
ing the release of prolactin and growth
hormone.

As was already mentioned, when hy­
perprolactinemic men are treated with
hromocryptine, circulating LH and tes­
tosterone (T) levels gradually increase.
Similar effects were noted in bromocryp-
tine-injected male rats and mice (24). In
rats, incubation with hromocryptine was
first reported to decrease basal and gona­
dotropin-stimulated testosterone produc­
tion in adult animals (6, 7, 11, 34), and
immature rats (16, 18, 31). Moreover,
hromocryptine administration in vivo to
adult rats was reported to reduce LH-R
and testicular testosterone levels, as well
as the in vivo sensitivity of testosterone
production to HCG (11). In other re­
ports, although LH-R levels were reduced
>y hromocryptine, testicular testosterone
evels were unchanged (14, 15, 36). Fur­
thermore, hromocryptine did not affect
HCG stimulation of testosterone prod­
uction in vitro (14, 36). In studies con­
ducted in mice, incubation with bromo-
cryptine stimulated testosterone produc­
tion (5), and in mice treated in vivo with
hromocryptine, this drug did not affect
basal or HCG-stimulated plasma testos­
terone levels. Moreover, although brom-
ocryptine did not have an effect on basal
LH-R levels, it did prevent the HCG-in-
duced negative autoregulation of LH-R
(1). In immature animals, discordant re­
sults were also observed. Whereas in rats
hromocryptine may or may not decrease
LH-R levels (15, 16), in Syrian hamsters
LH-R levels were decreased (30).

Dopamine acts on cells through at least
two types of receptors, D! and D2, but
there might be more (4, 12, 25, 26, 27).

By binding to Dn as in the parathyroid,
it increases cAMP, but when dopamine
binds to D2, as in lactotrophs, it stimulates
guanylate cyclase and inhibits adenylate
cyclase. In order to try to elucidate the di­
rect or indirect prolactin-non dependent
influence(s) of hromocryptine on testicu­
lar function, we have studied the in vivo
and in vitro effects of this drug on the
testes of Syrian hamsters. The study of a
third species should help elucidate the
controversies arising from rat versus
mouse experiments.

Materials and Methods

Animals. — Adult (> 3 month old)
male Syrian hamsters (Lak: LVG (SYR))
were obtained from Charles River. All an­
imals were kept in a room with controlled
temperature (20 ± 2 °C) and illumination
(16 n light/24 h), with free access to food
and water.

In vivo exposure to hromocryptine. —
Forty-eight hamsters were divided into
three groups. One group was injected
with sesame oil for 14 days, another group
received oil for 12 days and 600 pg of
bromocryptine/day for two more days,
and the last group received 600 pg/day of
hromocryptine for 14 days. Half of the
animals in each group received 0.3 IU
HCG/g BW, 24 h before sacrifice, and the
other half received isotonic saline. At sac­
rifice, testes were decapsulated, weighed,
and a fragment was frozen rapidly using a
solid CO2: acetone mixture, and stored at
—70 °C until assayed for LH-R. Six
hamsters from each group that received
saline were used for testes incubation.
Four testes fragments of similar weight,
from each of these animals, were incubat­
ed with either 0, 3.125, 12.5 or 50 mIU
HCG/ml media, in Krebs-Ringer bicar­
bonate buffer for 4 h at 32 ± 1 °C (8, 33,
37). Media was stored frozen at —20 °C
until assayed for testosterone levels.
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In vitro exposure to bromocryptine. —
Testes fragments from 6 hamsters were in­
cubated in Krebs-Ringer bicarbonate buf­
fer at 32 ± 1 °C for 4 h, in the presence
of 1 ng, 10 pg or no bromocryptine/ml
media, in combination with one of the
following doses of HCG: 0, 3.125, 12.5
or 50 mIU/ml media (8, 33, 37). Media
was stored frozen at —20 °C until assayed
for testosterone levels.

Measurement of LH-R and hormones.
— The levels of testicular LH-R were
measured by radioreceptoassay as de­
scribed previously (17). The *25I-HCG
used (CR-121) was iodinated by the
chloramine-T method, and had an average
specific activity of 42.0 pCI/pg and an av­
erage maximum binding ability of 42.1 %.
The protein concentration in the testicular
membrane preparations used for measure­
ment of LH-R was determined by a mod­
ification of Lowry’s method (20).

Media testosterone was measured by ra­
dioimmunoassay using procedures pre­
viously described (37). The intra- ana in­
terassay coefficients of variation were 8 %
and 15 %, respectively, with a sensitivity
of 50 pg/ml.

Prolactin was measured using an ho­
mologous radioimmunoassay described 

before (28). The intra-assay coefficient of
variation was 6 % and the sensitivity was
0.5 ng/ml.

Statistics. — Data for the LH-R were
obtained using the RRAPLOT and RRA-
DOSE programs (2). All data were eval­
uated utilizing the SPSS-X software pack­
age on an IBM mainframe, and using one-
or two-way analysis of variance (21-23).
Data were tested for normality of distri­
bution by the Kolmogorov-Smirnov test,
and for homogeneity of variance by Bar-
lett’s test, and log- or square-root trans­
formed as required (23, 29).

Results

Treatment with bromocryptine for
either two or 14 days did not affect testes
weight in comparison with oil-treated
controls (data not shown). As expected,
treatment with bromocryptine reduced,
very rapidly, plasma prolactin to almost
undetectable levels (fig. 1A). Hamsters in­
jected with oil or for two days with bro­
mocryptine had similar patterns of testi­
cular in vitro testosterone production in re­
sponse to different doses of HCG, with
levels tending to be lower in animals treat-

on Bromocr.
14d 2d 14d

Fig. 1. Plasma prolactin (A), and incubation media testosterone (B) as a function of the length of treatment
•with bromocryptine (600 pg/day).

Values are expressed as mean ± sem for the number of hamsters indicated. Points with the same letter
in superscript are not statistically different (P > 0.05; Student-Newman-Keuls procedure of the multiple

range test).
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Fig. 2. Testicular LH receptor concentration as a
function of the length of treatment with bro­
mocryptine (600 pg/day), and the dose of hCG.

Values and symbols as in figure 1.

ed for two days with bromocryptine (fig.
IB). However, hamsters which were in­
jected for 14 days with bromocryptine,
had significantly higher basal media tes­
tosterone levels, and their steroidogenic
response to HCG was much more dra­
matic, when compared to that of animals
of the two other treatment groups (fig.
IB). Hamsters injected for two days with
bromocryptine had significantly lower

Fig. 3. Incubation media testosterone as a function
of the dose of bromocryptine added to the media.

Values and symbols as in figure 1.

levels of LH-R than controls. Animals
treated for 14 days had significantly lower
LH-R levels than those of hamsters in the
two other groups (fig. 2). Treatment with
0.3 IU HCG/g BW caused, 24 h later, an
increase in LH-R levels, however, only in
hamsters that received bromocryptine for
14 days was the increase significant (fig­
ure 2).

Incubation with either dose of bromo­
cryptine did not affect the levels of testic­
ular LH-R or the basal media testoster­
one concentration. However, the low
dose (1 ng bromocryptine/ml media) re­
duced the maximal steroidogenic response
to HCG, whereas the high dose (10 pg/
ml) did not affect the maximal response
(figure 3).

Discussion

Because bromocryptine is widely used
to treat hyperprolactinemia, and thus re­
store gonadal function, there has been
great interest in studying its effects at each
level of the pituitary-testicular axis. How­
ever, animal studies with bromocryptine
have produced controversial findings with
different groups reporting opposite effects
of this drug on the testes.

In the present study, bromocryptine
administration which causes a duration of
treatment-dependent increase in sensitiv­
ity to in vitro administration of HCG, in
basal incubation media testosterone levels,
and a decrease in basal LH-R levels, to­
gether with the fact that the bromocryp-
tine-induced increase in the sensitivity to
HCG allowed in vivo HCG to maintain
LH-R at control levels, strongly favor a
direct action of bromocryptine on Leydig
cells. This effect appears to be mediatea
by bromocryptine potentiating the HCG-
dependent LH-R synthesis. Consequent­
ly, subsequent administration of HCG
can cause a greater stimulation of testos­
terone production. The decrease in basal
LH-R levels, resulting from bromocryp- 
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tine administration, is probably due to the
suppression of prolactin release and loss of
the strong positive heteroregulatory ac­
tion of prolactin on LH-R. However,
bromocryptine could also exert other
non-LH-R mediated effects as evidenced
by the increase in basal media testosterone
levels in hamsters treated for 14 days.
Short-term exposure to bromocryptine, as
in the incubation with the drug, did not
affect LH-R levels. Thus, in hamsters,
bromocryptine tends to have a positive ef­
fect on Leydig cell function.

The present results agree with previous
reports that bromocryptine has direct ef­
fects on testicular function (19). However,
these effects are definitely species-specific.
This is not surprising since both the auto­
regulation of LH-R, and the regulation of
testicular steroidogenesis have been
shown to be species specific (3). Thus,
factors affecting either mechanisms, might
induce different species-specific respons­
es. It also appears that the action of
bromocryptine on the testes could take
place, at least in part, through regulation
of the metabolism of LH-R. It has been
reported that treatment with bromocryp­
tine tends to stimulate basal and gonado­
tropin-dependent androgen production,
ana to reduce LH-R levels, in hyperpro­
lactinemic as well as in euprolactinemic
men (13, 19, 32, 35, 38). Since these
changes are similar to those observed in
Syrian hamsters in the present study, it
can be concluded that these rodents, rath­
er than rats or mice, can serve as a better
model for the assessment of the effects of
bromocryptine on the human testes. By
which mechanism(s) bromocryptine
would exert its effects directly on the testis
is a still unanswered question. One prob­
lem has been the various classifications
that have been proposed for dopamine re­
ceptors, just in the last ten years. Seeman
proposed the existence of five action sites
(25, 26). Others have later suggested that
the classification should include at least
two types of traditional or central dopa­

mine receptors and two types of periph­
eral dopamine receptors (4, 12). Since
the proposed peripheral D2 or DA2 recep­
tors are supposed to be similar to the tra­
ditional or central D2 receptors, bromo­
cryptine should act through them. How­
ever, the central and peripheral actions
mediated by D2 receptors are inhibitory,
and thus do not fit our observations. Re­
view of all bromocryptine interactions re­
veals that it can stimulate peripheral Dj
(DA]) sites, which mediate stimulatory
actions, at doses ranging from 110 to 9000
nM, depending on the type of cell (26,
27). For comparison the range for dopa­
mine is of 130 to 70,000 nM. Thus, it is
possible that testicular Leydig cells pos­
sess a peripheral D] receptor that has high
affinity for bromocryptine, therefore per­
mitting it to exert the type of actions de­
scribed herein. Finally, the possible use of
bromocryptine as an adjuvant of gona­
dotropin treatment in primary hypogona­
dism has to be considered.
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Resumen

Se estudian los efectos in vivo e in vitro de
la bromocriptina (CB-154) en hamster sirios.
La administracion durante dos dias produce
disminucion en los receptores a LH (LH-R),
siendo este efecto mayor en animales tratados
durante 14 dias. La inyeccion de HCG pro­
duce en estos ultimos una autorregulacion po-
sitiva de los LH-R, asi como aumento en la
smtesis de testosterona dependiente de HCG
in vitro. El patron de respuesta de la testoste- 
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rona a HCG in vitro es similar en los tcsticulos
control y en los incubados con una dosis gran­
de de CB-154 (10 pg/ml); en los incubados con
una dosis pcqueha (1 ng/ml) la respuesta ma­
xima a HCG in vitro fue menor. Los efectos
de la CB-154 aquf expuestos son similares a los
obtenidos en hombres. Se puede concluir que
la CB-154 actua directamente sobre los testi-
culos; que su accion probablemente es debida
a la modulacion de la sintesis de los LH-R; que
los hamsters sirios son probablemente el mejor
modelo para estudiar los efectos testiculares de
la CB-154; y que debe ser ponderada la posi-
bilidad de usar la CB-154 como adyuvante del
tratamiento del hipogonadismo con gonado-
tropinas.

Palabras clave: Bromocriptina, Testfculos, Re-
ccptores a LH, Testosterona, Prolactina, HCG,

Hamsters.

References

1. Amador, A. G. and Bartke, A.: J. Endocr., 95,
301-309, 1982.

2. Amador, A. G. and Hodges, S. L.: Comput.
biol. Med.,, 19, 343-351, 1989.

3. Amador, A. G., Mayerhofer, A. and Bartke,
A.: Rev. esp. Fisiol., 46, 197-204, 1990.

4. Andersen, P. H., Gingrich, J. A., Bates, M.
D., Dearry, A., Falardeau, P., Senogles, S. E.
and Caron, M. G.: Trends Pharmacol. Sci., 11,
231-236, 1990.

5. Bartke, A. and Lackritz, R. M.: Fertil. Steril.,
35, 472-476, 1981.

6. Chambon, M., Grizard, G. and Boucher, D.:
Andrologia,, 17, 172-177, 1985.

7. Dhananjaya-Reddy, Y. and Govindappa, S.:
Arch. Int. Physiol. Biochim., 93, 19-23, 1985.

8. Dufau, M. L., Catt, K. J. and Tsuruhara, T.:
Biochem. Biophys. Acta, 272, 547-579, 1971.

9. Fluckiger, E.: J. Pleural Transm., 18 (Suppl.),
189-204, 1983.

10. Fluckiger, E., Doepfner, W., Marko, M. and
Niederer, W.: Postgrad. Med. J., 52 (Suppl. 1),
57-63, 1976.

11. Grizard, G., Andre, M., Jarrige, J. F., Cham­
bon, M. and Boucher, D.: Int. J. Androl., 6,
563-574, 1983.

12. Hildritch, A. and Drew, G. M.: Clin. Exp.
Theor. Pract., A9, 853-872, 1987.

13. Huhtaniemi, I. T., Nikula, H., Rannikko, S.
and Clayton, R.: J. Steroid Biochem., 24, 169-
176, 1986.

14. Huhtaniemi, I. T., Stewart, J. M., Channa-
basavaiah, K., Fraser, H. M. and Clayton, R.
N.: Mol. Cell. Endocr., 34, 127-135, 1984.

15. Huhtaniemi, I. T., Stewart, J. M., Channa-
basavaiah, K., Fraser, H. M. and Clayton, R.
N.: Mol. Cell. Endocr., 34, 137-143, 1984.

16. Huntaniemi, I. T., Warren, D. W. and Catt,
K. J.: Biol. Reprod., 32, 721-732, 1985.

17. Klemcke, H. G., Bartke, A. and Goldman, B.
D.: Biol. Reprod., 25, 536-548, 1981.

18. Kovacevic, R., Krsmanovic, L., Stojilkovic, S.,
Simonovic, I., Marie, D. and Andjus, P. K.:
Int. J. Androl., 10, 773-784, 1987.

19. Lackritz, R. M. and Bartke, A.: Fertil. Steril.,
34, 140-143, 1980.

20. Markwell, M. A. K., Haas, S. M., Bieber, L.
L. and Tolbert, N. E.: Analyt. Biochem., 87,
206-210, 1978.

21. Norusis, M. J.: SPSS-X introductory statistics
guide. McGraw-Hill, New York, 1983.

22. Norusis, M. J.: SPSS-X advanced statistics
guide. McGraw-Hill, New York, 1985.

23. Norusis, M. J.: The SPSS-X guide to data an­
alysis for SPSS-X, SPSS. Chicago, Ill., 1987.

24. Rao, M. R., Bartke, A., Parkening, T. A., and
Collins, T. J.: Int. J. Androl., 7,258-268, 1984.

25. Seeman, P.: Pharmac. Rev., 32, 229-313, 1981.
26. Seeman, P.: Biochem. Pharmacol., 31, 2563-

2568, 1982.
27. Seeman, P. and Ulpian, C.: Adv. Exp. Med.

Biol., 235, 55-63, 1988.
28. Soares, M. J., Colosi, P. and Talamantes, F.:

Proc. Soc. exp. Biol. Med., 172, 379-381, 1983.
29. Sokal, R. R. and Rohlf, F. J.: Biometry (2nd).

W. H. Freeman and Co., San Francisco, CA.,
1981.

30. Stallings, M. H., Matt, K. S., Amador, A.,
Bartke, A., Siler-Khodr, T. M., Soares, M. J.
and Talamantes, F.: J. Reprod. Fert., 75, 663-
670, 1985.

31. Suescun, M. O., Gonzalez, S. I., Chiauzzi, V.
A. and Calandra, R. S.: J. Androl., 6, 77-82,
1985.

32. Suescun, M. O., Scarticati, C., Chiauzzi, V.
A., Chemes, H. E., Rivarola, M. A. and Cal­
andra, R. S.: J. Androl., 6, 10-14, 1985.

33. Van Damme, M. P., Robertson, D. M., Ro­
mani, P. and Diczfaluzy, E.: Acta endocr. Co-
penh., 81, 170-184, 1973.

34. Vermes, I. and Telegdy, G.: Int. J. Androl., 1,
523-530, 1978.

Rev. esp. Fisiol., 47 (3), 1991



BROMOCRYPT1NE AND HAMSTER TESTES FUNCTION 127

35. Vircburgcr, M. I., Prelevic, G. M., Peric, L.
A., Knezevic, J. and Djukanovic, L.: J. An-
drol., 6, 113-116, 1985.

36. Waeber, C., Raymond, O., Raymond, M. and
Lemarchand-Beraud, T.: Biol. Reprod., 28,
167-177, 1983.

37. Wolfe, H. G., Bartke, A., Amador, A., van
Sickle, M., Dalterio, S. and Brown, D.: J. En-
docr., 90, 367-373, 1981.

38. Zini, D., Carani, C., Baldini, A., Cavicchioli,
C., Piccinini, D. and Marrana, P.: Pharmacol.
Res. Commun., 18, 601-609, 1986.

Rev. esp. Fisiol., 47 (3), 1991




