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How Steroids Work

sends chemical signals to the testes,
instructing them to produce testosterone.

produce testosterone
and release it into the blood.
o0 ™
Once they have entered the bloodstream,
act in much the same way
as natural testosterone, adding to that already
produced by the testes.

Testosterone attaches itself to cells
boosting growth.

'S
Testosterone attaches itself to receptors in a
variety of causing different effects & ]
around the body. £

The brain detects the amount of testosterone
in the blood through a system and
regulates the amount produced.
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» beneficial in building up the body but, when the
steroid course is finished, the reverse action occurs
and there is an increase in catabolism as a result of
the corticosteroids being taken up by the receptors
again. This may be one reason for the weight loss that
occurs in some users at the end of the course.

Once the steroid has been metabolised in the
nucleus, it is taken from the cell and degraded in

the liver. From here it is excreted in the bile or the
urine. The actual excretion products vary from one
androgen to another and it is these products that are
detected in sports drug testing. Testosterone is rapidly
destroyed by the liver, making the substance useless
as an oral anabolic agent unless it is bound with some
other radical. For oral use of testosterone, a chemical
group is added to the molecule to allow absorption
from the stomach, enabling the testosterone to
bypass the liver. This increases the duration of the
action of testosterone by allowing more of the active
substance to reach the muscle cells.

Testosterone is important in the development of
the sexual differentiation and the development of

the external genitalia before birth. These are the
androgenic effects of testosterone. At puberty it
leads to the growth of masculine characteristics such
as increased muscularity, deepening of the voice,
development of the beard and secondary sexual
features. With the increase in testosterone secretion
at puberty, there is a growth spurt with lengthening
of the long bones and eventually closure of the
end of these bones, epiphyses. It also increases the
secretion of the sebaceous glands. The other major
effect of testosterone is anabolic and the increased
muscle growth that this produces. This is the greatest
attraction for athletes.

To try and develop an ideal anabolic agent without
androgenic effects many changes have been made to
the structure of the molecule. This search has gone
on for many years without the desired result. To date,
all steroids have anabolic and androgenic actions.

A review of the chemical structure of the common
anabolic steroids shows how similar they all are.
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Section 1: How Steroids are Used

f anyone is considering using steroids it is essential
to have an understanding of the potential benefits
and side effects of using them.

It is important that the user should not be unrealistic in
expectations and realise that large and permanent gains
cannot be made in one course. Every athlete is different,
in his or her genetic make-up. Training, diet regulation,
illness and stress determine the response to steroids.

Steroids are generally used in cycles and are often taken
in stacks. Stacking refers to the practice of taking several
drugs simultaneously. This is common among anabolic
steroid users and can also involve the use of drugs other
than steroids. Cycling refers to the pattern of steroid use
where drugs are taken in cycles of a period of weeks
followed by a drug free period.

A major factor is the number and distribution of
androgen receptors in the muscle. There is no universal
pattern of distribution of the receptors but the greater
concentration is generally in the upper body, leading to
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“Training, diet regulation, illness and stress determine the response
to steroids.”
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a greater response in the arms than the legs in most,
but not all individuals. The number increases slightly,
as the muscle grows and this may be a reason for
some athletes having larger gains with their later
course.

A weight-training programme will lead to increased
strength and an increase in muscle mass. Steroid
use should not be considered until the athlete has
plateaued, that is, there is no more increase in
weight and strength in spite of continued heavy
training before using steroids.

The importance of diet cannot be overemphasised
and must contain sufficient carbohydrate food to
support a training programme. The muscle needs
protein to grow but it cannot work efficiently
without the fuel and this is best provided by
carbohydrate foods. Carbohydrate also attracts
water into the muscle cell and this results in an
increase in the bulk of the muscle.

What steroid?

All steroids produce the same result at the end of a
course. They stimulate the cell nucleus to produce

the protein characteristic of the cell. In the case

of muscle cells, that will be muscle protein. This is
the desired result of using the steroid. There is no
doubt that there are differences in the effects of the
different steroids when taken in a single dose and
monitored over some weeks. With the testosterone
preparations, there are differences in the rate at
which they are taken up from the injection site.
These differences refer to one dose but steroids

are not used as a single dose but rather as a series
of doses over a period of time and this invalidates
many of the conclusions based on duration of effect
when those assumptions are based on a single dose
format.

There is a question of whether to use oral or
injectable drugs. There is no difference in the overall
effects if the athlete trains correctly, the route of
administration is not the most important factor.

There are variations in the rate of uptake of different
steroids by the steroid receptors. Once again, this is
not an important factor in choosing a steroid as they
are used over a period and any gain that one may
have on the first dose is insignificant when a course



lasting several weeks is considered. It is the final result
that is important.

For a second or later course of a drug, there is no
reason why the same anabolic steroid cannot be
used. The body does not develop tolerance and
results can be achieved with the same steroid,
providing that the training programme and diet are
adequate.

How much to use?

There has been no scientific research performed to
find out the effect of a specific amount of steroid on a
weight training programme. The information available
is related to steroid use in medicine, and there, the
expectations are different from those seen in training
for weight gain.

It is important to recognize that if a gain is made

with a large dose of steroids, it is not necessarily true
that the dose was the right one. Many of the large
doses produce the same result as smaller doses with
the excess steroid being spread around the body to
other areas where side effects are produced before
the material is destroyed in the liver. There is a limit to
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the amount that the androgen receptors and the cell
nuclei can take up and once they are full, they cannot
handle any more steroids at that time.

To double the effect in animals takes about 10 times
the original dose but in humans this would produce
excessive side effects. There must be a dose at which
no significant benefit accrues but by continually
increasing the dose and the variety of steroids used,
one cannot constantly improve the results obtained.
The most important factor in gaining weight is the
combination of correct diet and an adequate training
programme.

Increasing a dose may not increase the muscle
building effect but it will increase the chances of,
extent of and types of side effects experienced.

Length of courses?

Long continued courses of anabolic steroid do not
lead to continuing weight and strength gain. There is
in some athletes, an immediate response to anabolic
steroids and others take up to 3 weeks to show any
development. There is a continuing growth pattern
generally lasting for some 6 to 8 weeks. They plateau
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at this level and further steroid use produces little or
no benefit.

Once the steroid receptors are full and probably
fatigued, no further gain is to be expected. It is
advisable to restrict courses to no more than 6 to 8
weeks. If muscle gains are not apparent in that time,
the cause is generally not insufficient steroids, but a
problem with the training regime or the diet.

How often to use steroids?

This is a difficult question to answer. It is important
to have goals when using steroids as this will make
it possible to evaluate progress. If progress is not
being made then it may be that the goals may be
unrealistic. A strength gain of around 5% over 6 to
8 weeks is good in an early course, although it is
often difficult to estimate strength gains with any
degree of accuracy. In future courses it is more
difficult to attain these types of gains as people
approach the maximum for their body as it is not
possible to continuously increase strength. A slightly
lower gain exists with muscle mass where 3% might
be considered a good result. Once again it is not

possible to continue the same rate of gain with
subsequent courses.

Most people lose weight after a course of anabolic
steroids has finished. Many users find it difficult

to maintain the high level of effort required for
maintenance and as a result, lose weight. There is, in
some athletes, a retention of water during the course
and when the steroids are stopped, this water is lost
and the scales demonstrate a weight loss over a few
weeks.

The decision to use another course should be
carefully assessed and a new goal set. The quicker

a new course is started, the less the gain to be
expected, as the benefits of the previous course are
still evident and receptor recovery has not occurred.
It is wise, in a person who has maintained a heavy
training programme, that the interval between
courses be at least as long as the duration of the
course just completed. This allows a reasonable time
for the body to recover from the effects of the prior
course.



Section 2: Side Effects

[l drugs have the potential to cause side

effects and anabolic steroids are no

exception to this. The cause of the side
effects may be due to an individual having an
unusual reaction to the drug or it may be related to
using too much. It must be remembered that what
one person can use safely, may be dangerous to
another. As a rule of thumb the more steroids used
the greater the risk of side effects and the more
serious they are likely to be. However, there are
also instances of people reacting adversely to low
doses of steroids. There may also be evidence of
taking other drugs, which can exaggerate the steroid
effects.

Potential effects can be reduced or avoided by being
aware of the problems. Many but not all of the side
effects are of a temporary nature and will resolve
within some weeks of ceasing the drugs. Knowledge
of the side effects will allow you to recognise early
signs and thus reduce the overall risks.

ANABOLIC STEROIDS
Side Effects

“...the more steroids used the greater the risk of side effects and the
more serious they are likely to be...”

17
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Skin

Acne is a common side effect of steroid use and is
commonly seen on the back. The larger the amount
of steroid used, the greater the likelihood that
acne will develop. To help to minimize the risk, it

is helpful to ensure that the skin is kept clean and
oily substances avoided. The acne develops slowly
and should be watched for by those who believe
that they may be susceptible to the problem. Once
it shows signs of developing, all steroids should be
discontinued. The acne should abate over a period
of 3 to 4 weeks. If this does not occur, medical
advice should be sought, being sure to tell your
physician that you have used steroids.

Some users develop a fine follicular rash over the
trunk after some 3 or 4 weeks use of the drug. This
is not acne but a follicular dermatitis, which should
disappear when steroids are stopped.

Breasts

Gynaecomastia is a condition in which the mammary
glands, or breasts, enlarge and become sore and

tender to touch. It is due to the chemical change

in testosterone brought about by a process called
aromatisation, when the male hormone is converted
to a form of oestrogen, the female sex hormone.
There is initially a sore feeling in the breast. A

skin ridge appears on the outer side of the areola
together with a halo appearance around the area
but no swelling. As the course continues, a swelling
develops and it becomes tender. Fatty tissue

builds up around the area and the breast becomes
prominent. At times there may be a secretion of
fluid from the nipple when it is squeezed. Steroids
should be stopped. If recovery does not occur by
the end of 2 months, surgery should be considered.
Other causes of gynaecomastia that may need to

be considered are the use of medications such as
Tagamet, a treatment for gastric problems, HCG and
spironolactone. Some body builders use this latter
drug to reduce body fluid. Occasionally boys in the
post-pubertal phase develop breast enlargement due
to endocrine imbalance totally unrelated to steroids.



Heart

There have been cases of people who have used
anabolic steroids suffering from a heart attack and
dying. This group has shown evidence of coronary
artery blockage that was responsible for their deaths.
It is therefore important for anyone considering the
use of anabolic steroids to have a medical check up
before starting to use steroids.

Raised total cholesterol and low levels of High
Density Lipoprotein Cholesterol (HDL) are known to
predispose to heart disease and should be measured
before starting steroid use. Total Cholesterol is little
affected by steroids but the drug sometimes lowers
HDL (good cholesterol) and increases Low Density
Lipoproteins LbL (bad cholesterol). The lowering of
HDL levels is due to the effect of the steroid on the
liver and this applies to injectable as well as oral
drugs.

Cardiomyopathy, a disease of heart muscle, has been
recorded in anabolic steroid users. It presents usually
as a form of weakness and breathlessness and needs
medical advice for its evaluation.
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Hypertension, or high blood pressure, has been
reported with steroids but there is little evidence to
support a cause and effect mechanism. Any high
blood pressure might not be caused as a direct result
of steroid use but may be associated with other side
effects such as heart liver or kidney problems.

If there are any symptoms that suggest heart disease,
a medical opinion should be sought immediately. The
principal complaints might be shortness of breath
with or without effort, chest discomfort and feelings
of faintness.

Fluid Retention

There are some people who retain excess fluid
when on a course of steroids and feel bloated. This
is most easily seen in the face and around the neck
region. It generally disappears within a few days of
stopping the drug. Should this not happen, medical
advice should be sought, as there are other causes
of water retention. As a consequence of the water
loss, there will be a loss of weight in that period, but
this does not indicate a loss of muscle mass as this

continued on page 22
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fluid is in the space between muscle fibres and not
inside the fibres. This is not an indication to increase
the amount of steroid used in the next course, as

a lack of steroid is not the cause of the condition.
More steroid will accumulate more fluid and lead
to a greater loss of weight and size at the end of the
course. It does not occur in every user to a degree
where it is obvious, but many athletes report a
sudden loss of weight after the first few weeks of
finishing a course and this is almost certainly due to
water loss and not loss of muscle mass.

Aggression

Aggression can take many forms:

* Physical assault
* Indirect hostility
e Irritability

* Negativism

* Resentment

* Suspicion
 Verbal hostility

It is important that all anabolic steroid users study
their own reactions to the drugs. When it becomes
apparent that any of the above states is becoming
evident, then the user should stop. The user should
take time to assess his position. Not all drugs cause
the same feelings, as there are minor chemical
differences between the drugs that affect their
metabolism in the emotional centres of the brain.
Large doses are not only wasteful but also lead to
more problems with the emotional symptoms.

Liver Changes

Many steroids cause changes in liver function as
shown by alterations in the liver function tests. This is
most frequently seen with the oral preparations that
are alkylated at the C-17 position. There have been
cases of jaundice reported when steroids have been
used but these have often been in patients who used
unusually large doses or who were suffering from
medical diseases. Peliosis hepatica, a condition in
which there are blood filled sacs in the liver has been
found in people using steroids. Liver tumours have



been noted in people who used anabolic steroids.
It is difficult to prove cause and effect, but in some
people the tumours have decreased in size after

withdrawal of the steroid, suggesting that the drug
may stimulate tumour growth rather than cause it.

Sexual Disturbance

Anabolic steroids may cause a disturbance in sexual
function. The use of anabolic steroids depresses the
formation of the pituitary hormones that affect the
function of the testis. Follicle Stimulating Hormone
(FsH) is responsible for the formation of sperm and
Luteinising Hormone (LH) stimulates the formation of
testosterone. Both of these functions are suppressed,
at least in part, by anabolic steroids and it is inevitable
that the size of the testis will be effected to some
degree with their use. This decrease may not be
noticed by the individual but is present nevertheless.
The degree of decrease in size of the testes varies
among users and at times can be quite obvious.

The prolonged use of anabolic steroids will cause
a greater loss of size than a short course and the
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higher the dose, the more likely it is that the testes
will decrease in size to a notable degree. Following
the cessation of the drug, the testes usually return

to their normal size, but in those who have used
long or high dose courses it is not uncommon for
the changes to persist for many months even up to

a year or two. If the reduction of the testes persists,
medical advice is needed to restore the bulk of the
testes and even then, the recovery may be prolonged.
The reduction in Follicule Stimulating Hormone
decreases the amount of sperm and decreases the
likelihood of pregnancy but this is not a guarantee
of contraception. Extended courses may lead to a
temporary sterility lasting several years possibly even
permanently.

Steroids have an effect on libido. This varies widely
from over stimulation to a total loss of libido. When
the latter occurs, the athlete should cease the course
and wait for the expected return of the sex drive.
This does not always happen as the sexual act is

a very complex act and there are many causes of
impotence. The cause of the loss of libido is not a
lack of testosterone. It is due in most cases to outside
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influences and a few shots of steroids will not fix it
but make it worse.

In women there is sometimes an increase in libido
when using the drug but this will return to normal on
cessation.

Bleeding

Anabolic steroids cause a lengthening of the
bleeding time and this can lead to bleeding from the
nose, mouth or other orifice. If this occurs and does
not settle quickly, or is recurrent, a doctor should be
consulted to ensure that there is no serious clotting
deficiency that could put a user in a precarious
position as a result of a sudden bleed after little
trauma such as forcibly blowing one’s nose. It goes
without saying that the doctor should be told of the
history of steroid use. There is evidence of some
athletes suffering a stroke when using steroids due to
clot formation, the opposite of bleeding. The clotting
mechanisms are very complex and these events

are usually associated with large doses. To date

the research into this area has not fully explained

the different results of steroids on the clotting
mechanisms. Similar events have been described in
women using the contraceptive pill.

Hair Loss

Balding is part of the genetic make up of many
males. In any male who has a predisposition to it the
use of steroids may speed up the process. It should
be noted that a hair loss might occur in men who
have never used a steroid.

Insomnia

If it is difficult to sleep when using steroids the best
approach is to cease the drug. Using sleeping tablets
will not cure the problem and may have a hangover
like effect.

Tendon Damage

Anabolic steroids strengthen muscle and not tendon
and there is an increased likelihood of tendon
rupture in the users. The event is sudden and
demands immediate attention. The most common



tendon affected is the biceps tendon and the tear
may be partial or complete. It is important that there
be no further use of the arm until the problem has
been fully evaluated by a doctor. The other frequent
site for muscle rupture is in the quadriceps group.

Young People

Anabolic steroids have been reported to be
associated with stunting of growth in adolescents.
The steroids may lead to premature closure of

the epiphyses of the bone. This is the growing

part of the bone and once union at that site has
occurred, no further increase in height is possible.
This will decrease the future benefits of steroids for
those interested in appearance or body building
competitions. Once this has happened there is no
method by which it can be reversed.

Prostate Gland

Studies have shown that the prostate gland increases
in size during a course of anabolic steroids and it
will decrease after the course. This is of particular
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interest to the older male who uses these substances
as this age group in particular is susceptible to urinary
blockage due to swelling of the gland. If there is a
difficulty in passing urine in the form of trouble in
starting the flow, anabolic steroids should be ceased
and medical attention is needed. It is important to
establish the correct diagnosis early to enable simple
curative measures to be undertaken. Even the young
person needs to consider this side effect when faced
by urinary problems.

Infections

The commonest infection during the course of steroid
use is the one due to lack of sterility in the technique.
It can be avoided by using a new syringe and needle
for each injection and making sure that the hands are
washed before any preparation is done. The infection
will show up as an abscess at the site of injection.
This may be superficial or deep - the latter may take
several days to develop. Once there is a suspicion

of an abscess formation medical help is needed
immediately.






