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(1 Laboratory Approaches for ldentifying Chemicals Affecting Reproduction

Robert L. Dixon
National Institute of Environmental Health

Sciences, National Institutes of Health, U.S.A.

The complicated biological interactions upon which successful mam-
malian reproduction depends, present many targets for toxic chemicals.
During the past decade, laboratory and clinical efforts to more readily
identify and describe those chemicals in our environment which perturb
essential molecular and cellular processes and result in morphological and
functional alterations have increased greatly. However, our understanding
of the underlying biological mechanisms of reproductive toxicity remains
incomplete; and the predictability of our current test approaches is un-
sure. But, advances have been made. We now have a clearer under-
standing of the biological properties of the various cells and tissues which
comprise- the male (and female) reproductive systems. We also have a
greater appreciation of their unique developmental and chemical suscepti-
bilities. Likewise, our understanding of the events involved in fertili-
zation and implantation phenomena continues to increase. We also know
more about the pharmacokinetic factors _which determine the amount of
active chemical which reaches its site of toxicity, and we understand more
about how the organism adapts to chemicals and recovers from damage.
We are even beginning to understand the molecular dynamics of the toxic

event and its direct and indirect consequences.



(8) Effects of Mercury on Spermatogenesis Studied by Velocity
Sedimentation Cell Separation and Serial Mating

Insu P. Lee
National Institute of Environmental Health
Sdignces, National Institutes of Health, U.S.A.

Recently the potential toxicity of environmental mercury has become a
major concern. Human tissues contain mercury due to daily environmental
exposure. This report compares the reproductive effects of methylmercury
hydroxide and mercuric chloride in male mice. The mercuric compoun"ds
were administered intraperitoneally once at a dose of 1 mg/kg (based on
Hg++ concentration), or spermatogenic cells were exposed in vitro to Hg++
concentrations ranging from 107 to 10™® M. Spermatogenic cells were sepa-
rated for biochemical studies using the velocity sedimentation technique,
and in vivo serial mating was used to asses fertility. The effects of
CH;Hg+ or Hg++ on the uptake of °‘H-thymidine by spermatogonia, 'H-
uridine by early elongated spermatids, and 'H-L-leucine by late elongated
spermatids were studied. These in vitro experiments indicated that at
107 M methylmercury hydroxide reduced thymidine incorporation by sper-
matogonia by 40 %, uridine incorporation by elongated spermatids by 39 %
and L-leucine incorporation by late elongated spermatids by 40 %. Results
obtained with mercuric chloride were similar but of lesser magnitude. In
vivo administration of methylmercury hydroxide and mercuric chloride
significantly inhibited the uptake of 'thymidine, uridine and L-leucine by
their respective spermatogenic cells. Fertility profiles obtained from
serial mating studies indicated that the primary effect of methylmercury
hydoxide was on spermatogonial cells, premeiotic spermatocytes and early
elongated spermatids, with no apparent effect on spermatozoa in testis,
epididymis or vas deferentia. Mercuric chloride also primarily affected
spermatogonial and premeiotic cells, but the effect was less than that seen
with methylmercury hydroxide. Statistical analysis indicated significant

antifertility effects. Inhibition of uptake of thymidine and uridine was
well correlated with the functionality of these cells as reflected in the
fertility  profile, except for L-leucine uptake. Mercury ion-induced
antifertility effects at the dosage used in these experiments are reversible.
Thus, these results suggest spermatogenic effects of methylmercury

complexes which might have important health consequences in man.
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