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The paper discusses test methods and test species for reproductional
disturbances in the classes. Attempts to standardize methods are not
readily found in the literature, thus here parallells are made with

try to identify the needs and possibilities for a
further development of relevant tests.
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DISTURBANCES IN THE REPRODUCTIVE SYSTEMS OF REPTILES
AND AMPHIBIANS

SUMMARY

Amphibians and reptiles share a development level, but
they also exhibit great differences, not the least in
reproductive aspects. Reptiles produce fully developed
offspring, whereas the progeny of amphibians most common-
ly are larvae, which are in for a metamorphosis before
reaching adult stage.

In order to make clear which stages are discussed in the
paper the following is listed:
Disturbances in

= Formation of €99 and spawn
= Embryogenesis

- Larval development

= Growth and metamorphosis

Today's situation

Oorganisms for pesticides. Contamination in the environ-
ment will hit the animals undesignedly. Not very much
information is given on the effects, especially not when
compared to birds, or fish. On methods of testing the
effects even less is at hand.

As a whole, damage on €gg and sperm stages are mostly,
tested by injecting the substance into the adult animal,
followed by a microscopic or chemical analysis of the
germcells.

Damage on embryos is often tested by soaking the ferti-
lized eggs into a substance, followed by a check-up of




the developing eqgqg.

Larval damage control is usually carried out in water-
solutions of a specified substance, not unlike a common
toxicity test for fish,. The methodologies described diff-
ers, though, as the substance is also spred over the
watersurface, the water is corrected or not as to sali-
nity, the media exchanged or not.

The level of refinement in effect studies are generally
Comparatively low. Synergistic effects are rarely men-
tioned, nor is factorial éxXperimental design used.

Future situation

respects widening today. The discussion concerns sub-
lethal reproductional damage, long term damage, genetic
damage - to complete the picture of environmental conta-
mination. The €xpectations for the future would be that
these considerations will also include non-target orga-

nisms like reptiles and amphibians.




DISTURBANCES IN THE REPRODUCTIVE-SYSTEMS OF REPTILES
AND AMPHIBIANS

Introduction

Amphibians and reptiles are regarded as rather primi-
tive vertebrates. They are pPoikilotermic, which differs
them from birds ang mammals, but they are not homogenous
insofar as reptiles, as well as birds, produce eggs, as
amphibians mostly produce Spawn, like fish.

The risk in not producing a balanced body-temperature
lies in extreme temperatures, but the advantages are not
few: a quite broportional intake of food to the actual
body—temperature, which is not only economic but also a
good protection-survival mechanism when the environment
is too hostile.

Reptiles and amphibians are most abundapt in the tropics
but are spred far in the temperate zones. They are thus
very prolific groups with high degree of environmental
adaptation. The economical benefit from these groups is
Primarly scarce with e€Xception for crocodiles, alligators

and green turtles.

The threat of extinction of the animals is indirect, in-
sofar as Spreading of biocides is addressed to other or-
ganisms, but will affect reptiles and amphibians as well].
This includes effects of contaminants of other origin
too, of course, such as oilspills, acidified water and
low level of oxXygen in water (13).




Reproduction

Amphibian and reptile reproduction are not quite similar.

Most reptiles produce eggs. They vary in that €.g. tortoi-
Ses and gechoes have hardshelled eggs, laid in dry places,
while in other Species they have soft flexible shells laid
in moist sand or earth or dead vegetation. In a few species
the eggs are retained within the body of the mother. In

all cases the new hatched young are minor copies of the
parents and all independent.

Amphibians produce €ggs with a gelationous coating usually
laid in water. They hatch into tadpoles, which in turn
spend some time eating and growing before metamorphosing
into young, parentlike animals. Only a few generis will
give birth to larvae or fully formed babies, or lay their
€99s which will hatch into metamorphosed young. The larvae,
Oor tadpoles, are normally waterliving wherever they will

spend their lives as adults.




Reproductional damage: definition

External disturbance must be defined, to exclude damage
caused by e.gq. pet-trading or temporary waterdeficit.

The discussion will include outlets of substances which
will cause disturbances within the following range:

= Formation of €9ggs and sperm.

= Embryogenesis.

= Larval development.

= Growth and metamorphosis.




External factors

There is little information given on effects, such as de-
cline of amphibians and reptiles caused by environmental
contamination, compared to birds for example. Effects of
external factors to the reproductional system is even more
poorly documented. Over-all descriptions of fatal biocide
Spraying might include the effect on frogs and snakes, but
rarely to the degree of actual toxicity-tests of eggs and
tadpoles.

Not only biocides is a threat to these groups of animals

but also the Spreading of heavy metals, such as copper and
cadmium, also 0ilspill in water causes damage, as well as

a low pH in the mating ponds. Genetic damage may be brought
about from various Compounds. The global contamination seems
to interfere with amphibians and reptiles to about the same
degree as with most other animals.

Physiological differences will, though, contribute to diffe-
rences in reactions to agents. For example, the water-vapor
conductance in €ggs is very varying inbetween classes of
turtles and from reptiles. A snapping turtle e€gg (Chelydra
Serpentia) has a conductance to water 55 times higher an
avian egg, whereas the softshell turtle egg (Trionyx spini-
ferus) have a conductance only 5-6 times higher the avian
€99, as well as the american alligator (Alligator mississip-
pPiensis). This means there is a varying possibility of in-
take of water soluble agents in the egg, in this case the
difference is about 10 times (18).

It is also showed there is a transfer of insecticides (DDT
and dieldrin) into snakes eggs, in this case the cotton-
mouth, Agkistrodon mokeson (10) .




In anurans, the skin is the important organ for water up-
take, dimmishing the demand of actual drinking. This means
a watersoluble agent can pass passively into the body,
whereas a waterliving snake can choose where to drink.




Disturbances on oogenesis and Spermatogenesis

In the african clawed toad, Xenopus laevis, the early
cleaving stages of the €99s are sensitive to a halogenated
Ccompound analogue to the normal thymidine, which is in-
Corporated during DNA-synthesis. This pyrimidine 5-bromo-
deoxyuritine will be mistaken for thymidine during mitosis
and block the development at the stage of blastula, causing
point mutations in the newly formed DNA-strands. The action
is stronger with echinoderm €ggs than amphibian €ggs, which
may be explained by the fact that more thymidine, propor-
tionally, is present in amphibian €99s, which will block
the incorporation of the analogue (22).

An example of early damage on Oocytes is shown with an
agent, which can be described as an antibiotic at the RNA-
level. Oocytes from Xenopus laevis treated with this amino-
Piperazin radical will cease developing in a pachythene
meiosis phase, which ultimately results in nonproduction

of eggs (26). |

A similarity in reaction between mammals, amphibians and
reptiles was demonstrated on the lizard Psammophilus dorsa-
lis. Quinacrine, an antifertility compound used for women
and laboratory female animals, was tested for the effect

Oon steridogenesis on lizards and overall reactions in the
toad. With the toad, the drug accomplished testicular le-
sions and cellmorphology changes. The Steridogenesis-effect
was tested in the lizard. The compound caused weight losses
in testes, epididyme, vasa deferentia and kidneys and a
total cessation of Spermatogenesis. It seems to interfere
with steroid biosynthesis and metabolism, indicated by the
bresence of accumulated amounts of the precursor of ste-

roids, sudanophilic lipids (25).




Cadmium is well known to be extremely toxic to mammalian
testes and the Spermatogenesis. It has been questioned
whether animals with abdominal testes react the same way
animals with scrotal testes do. Frogs and toads were there-
fore exposed to cadmium by means of intraperitoneal or sub-
cutaneous injections, followed by incubation under labora-
tory conditions. Sexually active frogs (Rana tigrina)
showed a milg shrinkage of the testes after 48 h, which
later Tegenerated, and resulted in a de novo production of
Spermatides and Spermatozoa. On the other hand, sexually
inactive frogs of the same species showed formation of
Spermatozoa a week after injection. This is possibly ex-

In toads (Bufo melanostictus) the injection of cadmium
chloride caused a significant decrease in numbers of secon-
dary Spermatogonia and primary spermatocytes after 7 days.
The suggestion from the authors is, thgt in toad, cadmium
suppresses Spermatogenesis possibly by increasing testicu-
lar steroid hormone synthesis (1).

Cadmium seems to interfere on the level of hormonal regu-
lation, though the mechanism is not well understood. In
1926 already, Dilling and Healy stated that ions of lead,
copper, zinc, thorium, beryllium and thallium were all sus-
pected to disturb the germination of the frogs spawn and
the growth of tadpoles. The methods were rather coarse,

but the conclusion was that lead by far was the most active
antifertility-agent. Of course, the mechanisms are not dis-

Cussed here either (8).
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Embryogenesis

and did not hatch. Captured Rana-frogs from the pond 1laig
then spawn in a tank, and the hatching result was poor from
these too. The surviving tadpoles were three times as heavy
as normal, and they all dieg before metamorphosis. Not un-
til the pond was dug out, frogs could reproduce again. In
this case, nothing is mentioned about sSpraying intensity,
Or concentrations in water. It is obvious though that the
substance remained active in the sediment after the pond
had been kept dry for a long time (12).

amphibian saline only.

Spawn swells by taking in water, and if freshly 1laid spawn
was treated with DDT, hatching frog-tadpoles showed typical
hyperactive behaviour 8-13 days after hatching, and deve-

lopment was retarded (4).

Extremes in temperature and PH will cause death of embryo of
the salamanders Ambystoma maculatum and A. jeffersonianum.
Mortality occurred before gastrulation, or by gill formation
or hatching. Also at yolk plug retardation mortality was
high. pH did not influence the rate of development. Nothing
is mentioned about the methodology of the eXperiment (20).

Temporary ponds were the site of a fieldstudy by the same
author. Embryonic mortality of spotted salamander (Ambystoma
maculatum) was found to be correlated to a low pH caused
by acid percipitation. Environmental differences, such as
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various origin of the soil, proximity to road etc. were
noted but not controlled (21).

A treatment of Rana Pipiens-eggs with coppersulphate at
Concentrations of 0.04 - 1,56 mg Cu/l did not cause any
death or damage. The €9ggs were stripped from a female ang
soaked in Sperm suspension. The €9ggs were then placed in
Coppersulphate solutions given above (15).







