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. Exposure of adult female rats to environmental oestrogens during
gestation and lactation results in reduced testis size and srerm
production in the male offspring in adult life

RM Sharpe}, J Fisher!, M Millar?, S Jobling® and JS Sumpter?
'MRC Reproductive Biology Unit, 37 Chalmers Street, Edinburgh EH3 9EW, UK
Dept. of Biology & Biochemistry, Brunel University, Uxbridge, UK

Introduction

There is growing evidence that disorders of male reproductive
development may be increasing in some couatrics, i 2330Cistion with
a decline in sperm counts. [t has been hypothesised (1) that these
could have a common biological cause, perhaps resulting from
increased expusure of the fows/nooalis 10 crogenOus ocrogens.
To establish whether or not this is 8 realigtic possibility, we have
examined whether exposure of the fecal/neonatal rat to three recently
identificd ‘cavircomental cestrogens’ was abie 0 adversely affect
testls size and daily sperm production (DSP) in adulthood.

Materials & Methods

Aduk female rats were exposed 10 anc of 3 cnvironmental ocsrogens:-
octypbenol (OP). butyl benzyd phthalae (BBF) or A, which
were added to the drinking water at & concentration of | mg/l.
Negative controls received vehicle and positive coatrols had
0.1mg/L. dethyistibosstrol (DES) sdded to drinking water. Exposure
lasted for 8-9 weeks (2 wesks prior to rasting. during gestation and
upmﬂlmgnhyzl). Based on watcer consumption. intake of
the chemicals ranged from 100-350 ug/kg/day in the postoatal period.
After weaning, male offspring remained uncreated antil
auwpry % 90-95 days of sge.

Results

Male offspring of mothers that had besa exposed 10 OP or BBP had
significantty reduced (5-13%: p<0.001) final testis sizes in each of
thres separms smdies of S or more liers. The consistency of tis
effect it most evident by comparing (he mesa testis weight of
individual liers for treated and control animals (Figares | a0d 2). a8
this deznonstrates that, against the beckground of the natural veriadon
i testis sizs between litters, thareis & relatively constant reduction in
size induoed by chemical exposure: comparsbie changes were found
for relative westis size (2). A significant reduction in testis size was
also induced by exposere w0 DES (not shown), though this effect was
move variable and was complicaed by significant sdverss cffects o
licae size, bodyweight ox¢ (2). Measurenent of DSP (2) revealod &
paraliel reduction © that in temis siae for the various Geatment groups
(Figure 3). So far. the effocts of Bisphonol-A bave not been smdied
in such detail. but preliminery resuiss indicass & significant reduction
(p< 0.001 ia nduk tcsticuler sise (coutrols: 20032178 mg, Na23
Bispbonol-A: 13402 140 mg. N 37), whilst DSP s yut © be
messured. In other svadies in which exposure of the mals offspring
10 OP or BBP was comtizmscd after weaning, no addicional decrease
im ecstis siss was evident (not sbowa).

Discussion

These data show that exposure of mals rats to caviroumental
npo“qh“ﬁs(&yl’dmumtym
(sea Ref. 2). resules in significantly smaller tcsies and roduced
DSP ia adukthood. Whilst this is oalikaly © affect fertility. these
findings raiss the possibilicy of whethar similar effects might occur
in man. This is a difficult question 0 sddress. bus detsilod asscssment
of the level of cxposure of man s Oh present. and other identified,
eaviroomental ocstrogens may heip © indicas whether or act such
chemicals pose a significant risk w the developing teslis of
e human male.
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Figure |. Effect of exposure 10 octylphenol (] mg/L) during gescaii .
and lactation om maan testis weight per lizter in the male
offspring in aduithood.
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Figum 2. Effoct of cxposswe 10 BBP (1 my/L) during gesiation and

lacietion en meam testls weight per litter in the male
offrpring in aduithood,
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Figure 3. Effect of gessational/neonasel exposure to oesrrogemic
chemicals on daily sperm produciioa (DSP! im adult life
{Meons £ 5D, » = [9-40 per iTresmmeni grosp)
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