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The Effects of Long-Term Use of
Pregabalin on Reproductive Endocrine
Hormones and Testicular Morphology

in Adult Male Rats

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee:: The reproductive system is affected by both epilepsy and antiepileptic drugs.
Reduced fertility associated with usage of antiepileptic drugs has been reported in both men and
women with epilepsy. This study was conducted to assess the effects of long-term use of pregabalin
on reproductive endocrine hormones and testicular morphology in adult male rats. MMaatteerriiaall  aanndd
MMeetthhooddss::  Thirty adult male Wistar rats were included in the study and were divided into two
groups. The treatment group (n= 20) was fed orally through a gastric tube with pregabalin twice
daily for 60 days. The pregabalin mixture was prepared by dissolving pregabalin in distilled water.
The treatment group rats received 40 mg/kg pregabalin solution twice daily. Control group animals
received only distilled water. The results were analyzed using the Mann-Whitney U test. RReessuullttss::
Pregabalin caused a slight decrease in body weight in the experimental group when baseline and
final body weights were compared. Serum free testosterone levels were decreased in the prega-
balin-treated group when compared with the control group; this difference was statistically signi-
ficant. There was no significant difference between the pregabalin-treated rats and the rats receiv-
ing control solution regarding follicule stimulating hormone (FSH), luteinizing hormone (LH) and
sex hormone binding globulin (SHBG) levels. Serum biochemical markers including alanine amino-
transferase, aspartate aminotransferase, total protein, triglycerides and cholesterol were within nor-
mal ranges. Seminiferous tubule epithelium thickness was increased and tubule diameters were
decreased in the treatment group compared to the control group. CCoonncclluussiioonn:: We suggest that the
Leydig cells with a primary function of secreting testosterone are mildly affected by pregabalin.

KKeeyy  WWoorrddss::  Pregabalin, fertility, anticonvulsants , models, animal 

ÖÖZZEETT  AAmmaaçç:: Üreme sisteminin hem epilepsi olgularında hem de epilepsi tedavisinde kullanılan
antiepileptik ilaçlarla tedavi görenlerde etkilenimi söz konusudur. Antiepileptik ilaçların kullanımına
bağlı olarak fertilitede azalma, hem erkek hem de kadın epileptik olgularda söz konusu olabilir. Bu
çalışma, bir antiepileptik ilaç olan pregabalinin uzun süreli kullanımının erkek sıçanların üreme
hormonları ve testiküler morfolojileri üzerindeki etkilerini araştırmak için planlanmıştır. GGeerreeçç  vvee
YYöönntteemmlleerr::  Bu amaçla 30 adet erkek Wistar sıçan çalışmaya alınmış ve bu sıçanlar çalışma ve kontrol
grubu olarak ikiye ayrılmıştır. Çalışma grubuna (n= 20) nazogastrik tüp yardımıyla günde iki kez
olacak şekilde 60 gün süreyle 40 mg/kg pregabalin oral yoldan verilmiştir. Pregabalin distile su
kullanılarak eriyik hale getirilmiştir. Kontrol grubuna ise sadece distile su verilmiştir. Verilerin
karşılaştırılması için Mann-Whitney U testi kullanılmıştır. BBuullgguullaarr::  İki grubun başlangıçta ve deney
sonundaki vücut ağırlıkları karşılaştırıldığında, pregabalin alan grupta hafif bir azalma olduğu gözlendi.
Kontrol grubu ile karşılaştırıldığında serum serbest testosteron düzeyleri, tedavi grubunda düşük
bulundu ve bu istatistiksel olarak anlamlı idi. Folikül stimüle edici hormon (FSH), luteinizan hormon
(LH) ve seks hormonu bağlayıcı globülin (SHBG) düzeyleri açısından bakıldığında, kontrol ve tedavi
grupları arasında anlamlı bir fark saptanmadı. Kan biyokimyasında alanin aminotransferaz, aspartat
aminotransferaz, total protein, trigliserid ve kolesterol düzeyleri normal sınırlardaydı. Histolojik olarak
kontrol grubu ile karşılaştırıldığında, tedavi grubunda seminifer tübül epitel kalınlığının artmış ve
tübül çaplarının azalmış olduğu saptandı. SSoonnuuçç::  Ana görevi testosteron sekresyonu yapmak olan
Leydig hücrelerinin pregabalin tarafından orta derecede etkilendiği gözlenmiştir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pregabalin, fertilite, antiepileptik ilaçlar, hayvan modeli   
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is to ri cally, stu di es on the in te rac ti ons 
bet we en epi lepsy, an ti e pi lep tic drugs
(AEDs) and the rep ro duc ti ve system ori gi -

na ted in the 1850s. Nu me ro us stu di es ha ve be en
con duc ted sin ce then and to day it is well known
that rep ro duc ti ve en doc ri ne di sor ders are mo re
com mon among pa ti ents with epi lepsy than in the
ge ne ral po pu la ti on. The se en doc ri ne di sor ders are
not only at tri bu ted to the epi lepsy it self, but al so
to the use of AEDs. Signs of rep ro duc ti ve en doc ri -
ne dysfunc ti on ha ve be en re por ted in both wo men
and men with epi lepsy.1-3

Pre ga ba lin ((S)-(ami no methyl)-5-methy lhe xa -
no icacid or S-(+)-3-iso buty lGA BA) is a no vel ami -
no acid com po und that binds with high af fi nity to
the alp ha2-del ta (α2-δ) au xi li ary pro te in of vol ta -
ge-ga ted cal ci um chan nels.4 In ad di ti on to its an ti -
e pi lep tic ef fects, it pre vents pa in-re la ted be ha vi or5,6

and has an xi oly tic-li ke ac ti vity7-9 both in ro dent
mo dels and in hu mans.

In this study, the ef fects of long-term in ges ti -
on of pre ga ba lin on sex hor mo nes we re in ves ti ga -
ted in adult ma le rats.

MA TE RI AL AND MET HODS
Thirty adult ma le Wis tar rats we re inc lu ded in the
study. The rats we re ca ged in trip let in Mac ro lon 3
ca ges at cons tant tem pe ra tu re and hu mi dity on a
12-ho ur light/dark cycle at an air exc han ge ra te of
18 chan ges/ho ur. The rats we re fed B&K pel let rat
di et and we re per mit ted tap wa ter ad li bi tum. The
Ani mal Et hi cal Com mit te e of the Ha cet te pe Uni-
ver sity, An ka ra, Tur key ap pro ved the study.

The rats we re di vi ded in to two gro ups. The
tre at ment gro up (n= 20) was fed orally thro ugh a
gas tric tu be with pre ga ba lin twi ce da ily for 60
days. The pre ga ba lin mix tu re was pre pa red by dis-
sol ving pre ga ba lin in dis til led wa ter. The tre at -
ment gro up rats re ce i ved 40 mg/kg pre ga ba lin
so lu ti on twi ce da ily. Con trol gro up ani mals re ce i -
ved only dis til led wa ter. Af ter 60 days, all ani mals
we re we ig hed and then we re sac ri fi ced by me ans
of ex san gu i na ti on un der pen to bar bi tal nar co sis by
ab do mi nal ar tery punc tu re 6 ho urs af ter the ir last
me di ca ti on. Blo od was col lec ted and se rum was
fro zen at -20°C un til analy sis. Sperm samp les we re

col lec ted for fresh analy sis and then each tes tic le
was fi xed in 4% for mal dehy de for pat ho lo gi cal ex-
a mi na ti on.

HIS TO LOGY

Tes ti cu lar tis su e spe ci mens we re fi xed in 4% ne ut -
ral buf fe red for mal dehy de. The spe ci mens we re ro -
u ti nely pro ces sed, em bed ded in pa raf fin, and 5 µm
thick sec ti ons we re cut and sta i ned with he ma -
toxy lin and eo sin for light mic ros co pic eva lu a ti on.
This pro ce du re was per for med in a blin ded fas hi -
on.

SPERM MO TI LITY AND CO UNT

To de ter mi ne the se pa ra me ters, 100 mg of ca u da
epi didy mi des was min ced in 2 mL of physi o lo gi cal
sa li ne. One drop of an evenly mi xed samp le was ap-
p li ed to a Ne u ba u er’s co un ting cham ber un der a
co ver slip. Qu an ti ta ti ve mo ti lity ex pres sed as a per-
cen ta ge was de ter mi ned by co un ting both mo ti le
and im mo ti le sper ma to zo a per unit are a. Ca u da
epi didy mal and tes ti cu lar sperm co unts we re ma de
by ro u ti ne pro ce du re and we re ex pres sed as mil li -
on/mL of sus pen si on.10

HOR MO NE ANALY SIS

Se rum fre e tes tos te ro ne (fT) con cen tra ti ons we re
me a su red by ra di o im mu no as say using kits ob ta i -
ned from Bi o so ur ce Eu ro pe S.A. (Ni vel les, Bel gi -
um), and sex hor mo ne bin ding glo bu lin (SHBG)
con cen tra ti ons we re analy zed by ra di o im mu no as -
say using kits ob ta i ned from Zen Tech (Ang le ur,
Bel gi um). Se rum fol lic le-sti mu la ting hor mo ne
(FSH) and lu te i ni zing hor mo ne (LH) le vels we re
me a su red using kits ob ta i ned from Arc hi tect Sys-
tem (Ab bott La bo ra to ri es, IL, USA).

BI OC HE MI CAL ANALY SIS 

Se rum as par ta te ami not rans fe ra se (AST), ala ni ne
ami not rans fe ra se (ALT), to tal pro te in, trigl yce ri des
and cho les te rol le vels we re me a su red using com-
mer ci al kits.

BODY AND TES TI CU LAR WE IGHTS

Ini ti al and fi nal body we ights of the ani mals we re
re cor ded. Tes tic les of each ani mal we re me a su red
se pa ra tely on an elec tro nic ba lan ce.
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STA TIS TI CAL ANALY SIS

Sta tis ti cal com pa ri sons we re per for med using the
Mann-Whit ney U test (SPSS 11.5, Chi ca go, USA,
Com pu ter Prog ram). Da ta we re ex pres sed as me an
± SD. Sta tis ti cal sig ni fi can ce was ac cep ted at < 0.05.

RE SULTS
All ani mals to le ra ted the tre at ment and the gas tric
tu be fe e ding wit ho ut any signs of dis com fort and
no mor ta lity was ob ser ved du ring the study. The -
re was no re duc ti on in mo tor ac ti vity or ot her
chan ges in the be ha vi or of the ani mals.

Pre ga ba lin ca u sed a slight dec re a se in body
we ight in the ex pe ri men tal gro up, when ini ti al and
fi nal body we ights we re com pa red (Tab le 1), but
the dif fe ren ce was not sig ni fi cant. Si mi larly, no sig-
ni fi cant dif fe ren ce in tes ti cu lar we ights of the study
gro up ani mals was de tec ted com pa red to the con-
trols (Tab le 1). The his to pat ho lo gi cal fin dings in
the tes tic les of the rats we re clas si fi ed as nor mal,
slight, mo de ra te and dif fu se at rophy.11 Ac cor ding
to this clas si fi ca ti on, all ani mals in the study gro up
we re clas si fi ed as nor mal.  

Se mi ni fe ro us tu bu le epit he li um thick ness
was in cre a sed in the tre at ment gro up (53.45 µm)
com pa red to the con trols (46.1 µm) (Mann-Whit -
ney U= 49.0, n1= 20, n2= 10, p< 0.05, two-ta i led).
On the ot her hand, tu bu le di a me ters we re dec re -
a sed in the tre at ment gro up (378.5 µm) when
com pa red to the con trol gro up (409.5 µm) (Fi gu -
re 1), but this dif fe ren ce al so was not sig ni fi cant

(Mann-Whit ney U= 78.0, n1= 20, n2= 10, p> 0.05,
two-ta i led) (Tab le 1).

To tal sperm co unt and mo ti lity we re si mi lar
in the tre at ment gro up and con trols (Tab le 1). Se -
rum fT le vels we re dec re a sed in the pre ga ba lin-
tre a ted gro up (1.22 nmol/L) when com pa red with
the con trol gro up (9.69 nmol/L), and this was sta-
tis ti cally sig ni fi cant (Mann-Whit ney U= 19.0, n1=
20, n2= 10, p< 0.05, two-ta i led) (Tab le 2). The re was
no sig ni fi cant dif fe ren ce bet we en the pre ga ba lin-
tre a ted rats and the rats re ce i ving con trol so lu ti on
re gar ding FSH, LH and SHBG le vels (Tab le 2). 

Se rum bi oc he mi cal mar kers inc lu ding AST,
ALT, to tal pro te in, trigl yce ri des and cho les te rol
we re wit hin nor mal ran ges.

DIS CUS SI ON
To day it is well known that se xu al dysfunc ti on is
com mon among both men and wo men with epi -
lepsy.1 Not only the se i zu res, but the an ti e pi lep tic
me di ca ti ons as well can dis turb rep ro duc ti ve he -
alth.1 The re le a se of an te ri or pi tu i tary go na dot ro -
pins is un der the con trol of the hypot ha la mic
go na dot ro pin-re le a sing hor mo ne (GnRH). GnRH
is re le a sed epi so di cally to sti mu la te pul sa ti le re le a -
se of the pi tu i tary go na dot ro pins FSH and LH. Un -
der LH sti mu la ti on, Ley dig cells of the tes tes
sec re te tes tos te ro ne. FSH dri ves the pro duc ti on of
sper ma to zo a by Ser to li cells, which al so sec re te in-
hi bin. In hi bin is the ma jor fe ed back re gu la tor of
FSH sec re ti on in man.12

Con nell et al. sho wed that with car ba ma ze pi -
ne ad mi nis tra ti on for 7 days, le vels of SHBG in cre -
a sed sig ni fi cantly in he althy ma les, whe re as le vels
of tes tos te ro ne, fT, DHE AS and an dros te ne di o ne
fell. The aut hors conc lu ded that the se chan ges
might exp la in the se xu al dysfunc ti on in so me pa ti -
ents with epi lepsy re ce i ving long-term AED the-
rapy.13

Dec re a sed le vels of fT in the tre at ment gro up
in our study may po int to a de te ri o ra ti on of Ley dig
cell func ti on, lo we ring hor mo ne-sec re ting ca pa city
of the tes tis. Sin ce tes tos te ro ne le vels of the tre at -
ment gro up did not fall be low the nor mal ran ge for
adult ma le rats, the ef fect of pre ga ba lin on hor mo -
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Pregabalin Control

(n= 20) (n= 10) U p

Body weight (g)

Initial 241.7 ± 8.07 241.6 ± 5.46 97.000 0.895

Final 241.5 ± 2.76 243.5 ± 3.27 42.500 0.010*

Testicular weight (g) 1.27 ± 0.67 1.33 ± 0.92 63.000 0.084

Total sperm count (x 106) 93.75 ± 27.16 94.9 ± 30.97 92.000 0.724

Sperm motility (x 106) 62.2 ± 1.96 75.3 ± 1.85 54.000 0.056

Seminifer tubule diameter (µm) 378.5 ± 96.5 409.5 ± 63.4 78.000 0.333

Seminifer epithelium thickness (µm) 53.45 ± 8.45 46.1 ± 8.73 49.000 0.025*

TABLE 1: Effects of pregabalin treatment on body
weight and testicular morphology.

Results are expressed as mean ± SD,
*Statistically significant (p< 0.05).



ne sec re ti on, if any, sho uld be mild, and it do es not
se em to in du ce overt hypo go na dism. We al so did
not ob ser ve any chan ge in the le vels of LH and FSH
in the tre at ment gro up in com pa ri son to the con-
trols. If the ef fect of pre ga ba lin on tes ti cu lar func-

ti on was di rect, we wo uld ex pect an in cre a se in le -
vels of go na dot ro pins. The se fin dings are con sis tent
with a mild in hi bi tory inf lu en ce of pre ga ba lin on
the hypot ha la mo-pi tu i tary-go nad axis. 

Le vels of SHBG ref lect the an dro gen ef fect. Its
le vel dec re a ses when the re is an dro ge nic ef fect,
whe re as lack of an dro gens or the ir ef fect le ad to an
in cre a sed le vel of SHBG. In the cur rent study, we
did not de ter mi ne any sig ni fi cant dif fe ren ce in the
le vels of SHBG bet we en the tre at ment and con trol
gro ups. This is in ac cord with ot her fin dings sug-
ges ting that the ne ga ti ve ef fect of pre ga ba lin on
Ley dig cell func ti on is not dra ma tic.

Lack of sig ni fi cant chan ge in sperm co unt and
mo ti lity al so sug gests that the ef fect of pre ga ba lin
on tes ti cu lar func ti on is mild.

Se mi ni fe ro us tu bu le epit he li um thick ness was
in cre a sed and tu bu le di a me ters we re dec re a sed in
the tre at ment gro up when com pa red with the con-
trol gro up. It is known that in con di ti ons pro du -
cing al te ra ti ons in sper ma to ge ne sis, se mi ni fe ro us
tu bu le epit he li um thick ness may in cre a se owing to
the in cre a se in the la mi na prop ri a. Thus, pat ho lo -
gi cal fin dings may sug gest al te red sper ma to ge ne sis
and a ten dency to ward tes ti cu lar at rophy. This fin -
ding re qu i res furt her analy sis to elu ci da te whet her
con nec ti ve tis su e cons ti tu ents of the ba se ment
mem bra ne or the la mi na prop ri a ca u se the in cre a -
se in the epit he li um, sug ges ting at rop hic chan ges
in the tes tes. 

In conc lu si on, we sug gest that the Ley dig
cells, with a ma jor func ti on of sec re ting tes tos te -
ro ne, are mildly af fec ted by pre ga ba lin. This ef fect
se ems to oc cur vi a in hi bi ti on of the hypot ha la -
mo-hypoph yse al-go na dal axis rat her than a di rect
ef fect on the tes tic les. Furt her stu di es are re qu i red
to es tab lish the ef fect, if any, of pre ga ba lin on tes-
ti cu lar tis sue.
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Pregabalin Control

(n= 20) (n= 10) U p

Free Testesterone (nmol/l) 1.22 ± 1.08 9.69 ± 7.96 19.000 0.000*

SHBG (nmol/l) 2.04 ± 0.023 2.04 ± 0.013 90.000 0.654

FSH (ng/ml) 0.047 ± 0.004 0.046 ± 0.002 78.000 0.330

LH (ng/ml) 0.067 ± 0.02 0.066 ± 0.002 60.500 0.080

TABLE 2: Effects of pregabalin treatment on 
endocrine functions.

SHBG: Sex hor mo ne bin ding glo bu lin; FSH: Fol lic le-sti mu la ting hor mon; LH: Lu te i ni -
zing hor mo ne.
Re sults are ex pres sed as me an ± SD,
* Sta tis ti cally sig ni fi cant (p< 0.05).

FIGURE 1: Seminiferous tubule epithelium thickness (53.45±8.45; mean ±
SD) and tubule diameters (378.5±96.5; mean ± SD) are shown in the treat-
ment group, stained with hematoxylin and eosin for light microscopic evalu-
ation (x20).
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