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Reproduction stories

Reproduction in a test tube
In Germany, about 700,000 couples are 
unintentionally childless and seek medical 
help every year. There are different causes 
for infertility. In women, these are: hormone 
dysfunction, problems during the uptake of 
the oocyte from the ovary into the Fallopian 
tubes or a Fallopian tube blockage. In men, 
the causes for infertility can include: too 
low a sperm concentration or non-motile 
sperms. 

In the case of a Fallopian blockage on both 
sides, fertilization can be performed in a test 
tube (in vitro fertilization, IVF). The develop-
ment of many mature oocytes is stimulated 
by hormones. The oocytes are aspirated 
just before ovulation (ultrasound control) 
from the ovaries and placed into a test tube 
where they encounter the sperm of the 
partner. Whether fertilization has occurred 
is checked microscopically after about 18 
hours. The fertilized oocytes are kept in 
culture until multicellular embryos have de-
veloped. These can be transferred into the 
uterus of the woman through a catheter. The 
woman has to be pre-treated with hormones 
so that the uterine lining is ready to host a 
nesting embryo. 

If the concentration of sperm cells in the eja-
culate of the man is too low, it is possible to 
inject single sperms directly into the plasma 
of an oocyte. This is carried out under the 
microscope by using a fine glass capillary. 
The artificially produced zygote develops 
and is treated as an oocyte fertilized by IVF. 

Tasks

 Use, for example, the internet and find 
out the legal background to IVF in Ger-
many (possible search terms: “German 
Embryo Protection Act”, third party 
sperm or ovum donation, surrogacy and 
surplus embryos).

 It is possible to determine several gene-
tic features (e. g. sex or dispositions for 
specific diseases) during in vitro fertili-
zation. This is called preimplantation ge-
netic diagnosis (PGD). Which laws have 
been enforced to inhibit the selection 
of embryos based on specific features 
(embryo selection, see page 71)?

Reproduction technology 
and cloning
A clone is the genetic double of an 
organism. Clones exist in nature, e.g. 
cuttings taken from plants by vegetative 
reproduction, and also in the form of 
monozygotic twins. Reproductive 
biology labs have tried to produce 
clones of farm animals (e.g. sheep, pig, 
cow) in order to obtain individuals with 
clearly defined features. They want to 
prevent the “interfering” recombination 
of the genetic material during sexual 
reproduction. The success of cloning, 
however, has been limited and often 
hundreds of experiments have to be 
carried out. 
Moreover, cloned animals often suffer 
from diseases. Clone researchers are 
trying to determine the origin of the 
organ damage, immune deficiency and 
early aging that appear in clones.

Nuclear transplantation

In 1997, after hundreds of unsuccessful 
trials, an adult mammal was finally 
cloned. Oocytes of a sheep were 
enucleated and the nucleus of the udder 
cells from another sheep was transplan-
ted into one of the enucleated oocytes. 
After the product had divided, it was 
transferred into the uterus of a third 
sheep that functioned as surrogate 
mother. The gestation period was 
successful. However, the cloned sheep 
Dolly showed signs of premature aging 
(e. g. arthritis). 

On the 12/14/2003, Dolly had to be put 
down because of pneumonia. Sheep 
usually reach the age of 12 years. Of 
note, the nucleus used to produce Dolly 
had been taken from a sheep that was 6 
years old, and Dolly was also 6. Whether 
these diseases are related to cloning is 

not yet known. Geneticists, however, 
had predicted Dolly’s premature aging. 
The telomeres of chromosomes are 
considered to be cellular clocks of life 
that become shorter after every division. 
Dolly’s chromosomes were from an 
older donor sheep and the telomeres 
were therefore already shortened (see 
page 54).

 Tasks

 “Cloning” means the production of a 
genetic double but also the replica-
tion of a gene. Reproduction biology 
and genetic engineering are often 
not separated. Why is the cloning 
of the sheep Dolly not considered a 
genetic engineering experiment?

 One of the scientific “fathers” of the 
cloned sheep Dolly, warned against 
cloning experiments in humans.  
There is “abundant evidence that 
this would be absolutely irrespon-
sible”. Explain this.

 In most countries, it is prohibited to 
clone humans. Why?

Types of motherhood

According to present law, a mother is 
the person who has given birth to a child. 
Since the advent of in vitro fertilization 
and embryo transfer, three types of mo-
therhood are distinguished: the genetic, 
the physiological (surrogate mother) and 
the social mother. 

 Tasks

 The manipulation of human embryos 
is generally prohibited in Germany. 
Basic research on imported human 
embryonic stem cells is approved on 
request. Obtain information about 
the laws in other countries.

 Act out a court hearing with different 
roles in which a divorced couple 
fights about the the future of their 
frozen embryos. 

 Reproductive medicine can signi-
ficantly extend the age at which a 
pregnancy is still possible. In Austria, 
for example, the desire for a 61-year-
old woman for a child was fulfilled. 
Here, the oocytes of a young donor 
were removed and fertilized in vitro 
with the sperm of the older woman’s 
partner. The embryos were implanted 
into the uterus of the 61-year old. 
What social consequences might 
this have for the parents, the produced 
children and society?

The Dolly method 

The cloned human
(AP news, Washington) 
The american researcher Jerry Hall 
was able to clone human embryos for 
the first time. In order to avoid ethical 
problems, he used abnormal embryos 
that were not able to survive. 

A total of 17 embryos of 2 and 8 cells 
were divided into 48 single cells and 
surrounded by a protective sheath. 
The new single cells that were produ-
ced this way divided on average three 
times. According to him, no clone  
embryo lived longer than 6 days.

Disagreement about 
frozen embryos
(AP announcement)
In the US, a divorce court has to 
decide what should happen with 
frozen embryos. The couple had 
opted for in vitro fertilization after 
three childless years. 

Of the 10 embryos that had been 
produced in this way, three were 
transferred into the woman and 7 
were frozen. The woman did not 
become pregnant. The psychological 
stress experience at this time was too 
great for the couple who therefore 
became divorced. 

However, the woman still wanted 
children. She now wants to have the 
frozen embryos implanted. The man 
wants to prevent implantation with 
the help of the court.

1 Methods of in vitro fertilisation


