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ABSTRACT: Steroids are the hormones; the main source of which are Adrenal
glands and Gonads. Human body produced them naturally in a balanced quantity.
They have mainly two types i.e. corticosteroids and anabolic-androgenic steroids (or in
short form “anabolic”). Now-a-days these are artificially synthesized as drugs which
are given to humans and animals. Anabolic steroids are naturally produced in body
4.0-9.0 mg per day. They are also used artificially to treat testosterone level in human
body while athletes are using them to build their muscles. Athletes misuse this drug 10
to 1000 times more than the medical purpose. These drugs (Oestradiol benzoate,
Progesterone, Testosterone propionate, Zeranol, Trenbolone acetate, and Melengestrol
acetate) are given to animals 0.25 to 0.5 mg on daily routine for increasing their body
mass or meat production which is causing serious health problems in meat consumers.
Glucocorticoids and sex hormones found in animal milk naturally. While their
recombinant hormone rBGH is using to increase milk production in animals has
become a part of serious health concern in public. This review entails the brief
description on steroids history, types, use by humans and animals and also the harmful
effects on human health.

Key words: Steroids, androgenic anabolic steroids (AAS), corticosteroids, meat and
milk

INTRODUCTION steroids which produce by human body.
But it decreases the activity of immune
system and also decreases the level of
by Adrenal glands and Gonads (Brown  protein and increases the fats in human
and Spencer, 2013). These are release in body. Adrenal steroids produce by adrenal
small fraction of the total amount of glands effect the body homeostasis,

Steroids are hormones produced
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nervous system, growth cells and also
control the mineral metabolism and
moderate the stress response. Sex steroids
known as gonadal steroids are involved
estrogen or androgen and progesterone
receptors. These provide development of
embryonic reproductive system and brain
at birth and also control the reproductive
behavior and sexual characteristics (Evans,
1988; Harvey, 2020). Steroids are
biochemical structures made up of 17
carbons that are arranged in a specific
molecular configuration with four rings.
Basic structure of testosterones is
composed of 3 rings of cyclohexane and 1
ring of cyclopentane with a group of
methyl group at the opposite position of
10 and 13 (Srinivas and Wu, 2006).
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both male and female (Rashid et al., 2007;
Ainsworth, 2020). Humans are using
these steroids for different purposes such
as to boost their self-esteem, confidence
and strength. Most of the users of these
drugs are athletes. Anabolic steroids are
top of the list. Apparently, these anabolic
steroids seem to be really effective and
beneficial for athletes but they have
serious adverse effects (Kanayama and
Pope, 2018). It is also used in animals and
birds for food production. There are
number of steroids has approved by Food
and drug administration (FDA) for use in
cow, buffalo and sheep. This is given to
animals through their feed. Animal food
is main source of cholesterol, protein,
saturated fats and formation of steroid

Removel of angular Attachment of
methyl group 17/ 17 a-alkyl group confers

oral activity

Attachment of
7 a-methyl group

Fig. 1: In structure modification A- and B- rings that enhance the anabolic
activity of the steroid molecules (Kicman and Gower, 2003).

Anabolic steroids or androgen
steroids refer to testosterones. These are
similar to the male testosterone hormone
which provides growth of muscle and
development of sexual characteristics in

hormones. These are given to animals for
increase their data and weight of body.
These are not harmful for animals and
animal product such as (meat of animals
or birds) safe for human to eat but the
product is effective (FDA, 2014).
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Steroids are use to increase the weight of
birds such as chicken. Cholesterol,
progesterone and estradiol cause the
formation of testis and secretion of
androgen testosterone and these factors
effect the inhibition of luteinizing
hormone secretion by interior pituitary
glands (Scanes, 1986).
History

Modern history of steroids starts
from 20" century. Testosterone isolate in
1935 in Germany and in 1954 athletes
start taking anabolic steroids for
participating in Olympics (Wade, 1972).
Androgenic anabolic steroids originally
developed in 1958 in USA and in 1959
athlete Bill March use steroid for muscle
growth. In 1960 Danish cyclist and Knut
Jensen have dead in Olympic competition
due to 100 km trail race. His post mortem
showed the traces of amphetamine
(Graham et al.,, 2012). In 1967 Tom
Simpson who was the British cyclist
caused death by drug in the Tour de
France. His post mortem showed the
traces of amphetamine, alcohol and
diuretic drug. Because two tubes of
amphetamine and other few empty tubes
are found in the pocket of racing jersey.
In 1968 compulsory drug was control at
winter Olympic Games in Grenoble. In
1969 the first radioimmunoassay (RIA)
fluids was published for measurement of
steroids. In 1974 the I0C Medical

Commission banned the development of
androgenic anabolic steroids (AAS) due
to the development of screen for the 17a-
alkylated active drugs in the biological
medium of urine. In 1984 few Olympic
team doctors explore the drug and prefer
the athletes to use specific drug to
increase the performance and fitness
(Mottram, 1999). But 1980 it started to
spread in general population. In 1990
begun the illegal selling of steroids and in
2004 expands the selling and formation of
steroid (FDA, 2014). In 2008 steroids
used by military and private secretary
constructers in Irag and Afghanistan. In
Mexico and European nation steroids are
available and  smuggled  without
permission in united state. But in south
Asia, America, Middle East, Africa and
Asia use high amount of steroids in sport
persons, teen agers, drug users and school
students (DEA, 2004). Today more then
100 varieties of anabolic steroids have
been developed. But just limited number
of steroids has approved for human use.
Types of steroids

Adrenal glands lie on kidneys
while gonads are reproductive organs of
male and female. In males these gonads
make Testies and in females ovaries and
produce estrogen and progesterone.
Adrenal glands produce 3 types of
hormones (Ceccato et al., 2018).
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Table 1: Types of different steroids and their functions

Steroid Function Example References
Glucocorticoids Anti-inflammatory  Cortisol (Schécke et al., 2002;
drugs Ceccato et al., 2018)
Mineralcoticoids Regulation of blood Aldosterone  (Ceccato et al.,
pressure 2018)
Androgen Anabolic  Produce Male Testosterone (Rashid et al., 2007)
Steroids characteristics

Limits of Steroids

Testosterones are produce by
pituitary gland and production of
testosterone is under control  of
Luteinizing Hormone. Approximately
production of testosterone in healthy men
is 4.0-9.0 mg per day with the range of
300 to 1000 ng/ dL™ of blood
concentration.

On other hand female have 15 to
65 ng/ dL* range from blood
concentration (Hoffman et al., 2009). The
limit of anabolic receptor and nuclei cell
can take steroid in fully amount at once
then they can not take any more amount
of steroids. If in animals given to 10 time
original doses of steroids have no harmful
side effects. But in human these amounts
of dose have excessively harmful side
effects. If increases the amount of dose
then it is not build the muscle
development. Some athletes take anabolic
steroids artificially to gain strength and
for good performance. If they use steroids
regularly for 3 weeks then growth pattern
is developed. Other hand, if they gain 5%
dose 6 to 8 weeks then it is difficult to
build muscle development. So, its limit
has no beneficial for human body. Less
amount of dose is 3% which shows good
result for human. But, when left the use of

steroids then it has enhance the harmful
side effects such as loose body weight,
dehydration in few weeks (Lenehan and
Kemplay, 2004). Athletes prefer lower
amount of dose 10 mg or high amount of
dose 25 mg of methane dienone per day.
These procedures conduct continually for
six-week with methane dienone randomly
and unreliable methodology shows that
diminish the effect of steroids after
continually treatment (Imhof, 1998).
Harmful effects on humans

Many kinds of drug are used by
humans in which anabolic androgenic
steroid is top of the list. Apparently, these
anabolic steroids seem to be really
effective and beneficial for athletes but
they have serious adverse effects such as
liver damage, heart attacks, kidney failure.
It can lead to depression if someone stops
using this drug. Anabolic androgenic
steroids enhance the testosterone
hormones and produced strong male
characteristics. Testosterone hormone is
90% lower in females than males
(Goodman, 1996; Rashid et al., 2007).
That's the reason they don't build muscles
like men so, these androgenic anabolic
steroids can enhance the development of
muscles in both men and women. A
control amount of this drug can be
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benefitted in many cases such as to treat
weak muscles, men having lower level of
testosterone hormone and other sexual
issues in men (Shahidi, 2001; Rao et al.,
2017). People who use steroids especially
body builders has an ultimate goal to
achieve muscles size and strength so this
is one of the reason they don’t follow any
advice or any prescription given by health
consultant. The amount taken by people
to misuse this drug can be 10 to 1000
times higher than the amount use for
medical purposes (Trenton and Currier,
2005; Striegel et al., 2006). This drug can
be taken intramuscularly, orally and can
be applied on the skin as they found in
form of cream and gel (American
Academy of Pediatrics, 1997; Medline
Plus, 2016). Steroid abusers use many
techniques to get maximum results and to
minimize the adverse effects such as
“stacking” in which they use different
combination of anabolic androgenic
steroids in a 4-12 weeks cycle, including a
period in which they stop taking steroids.
Similarly, another mode user adapt is
“pyramiding” which involves 6 to 12
week cycle at first they start with a very
low dosage and then gradually increase
the amount and then get to the maximum
dosage then again decrease in dosage
(Blue and Lombardo, 1999). Some steroid
abusers also use “plateauing" to prevent
tolerance for specific steroids so after
using a steroid for a specific period they
replace it with another steroid (Yesalis,
1992). Aggression is somehow related to
the male characteristics and testosterone
level. Aggression is one of the major

adverse effects found in steroid abusers
and they report more aggression than non-
users (Burnett and Kleiman, 1994). In an
experiment it was observed that AAS
users show more anti-social attitude and
more fights and more violence and
involvement in dangerous activities
(Cooper and Noakes, 1994). The greater
amount of this dose produces more
aggression and more irritability than
lower one (Bahrke et al., 1996). Several
studies have shown no significant effect
of steroids on aggressiveness and
behavior  (Tricker et al., 1996).
Researchers have concluded that not all
the anabolic steroids effect on behavior
and aggressiveness. AAS  produce
feelings of anxiety and cause depression
and mood swing. Psychological effects
vary with the dosage of steroids (Pope
and Katz, 1994; Ip et al., 2012). Research
also shows that some steroid abusers can
turn to other drugs. In a study of 227
people addicted to different drugs like
heroin and opioids, it was found that 21
people had used anabolic steroids in the
past activities (Arvary and Pope, 2000).
Another study conducted on men who
were addicted to opioids, 25% of them
used to take steroids then they turn to
other drugs (Kanayama et al., 2003). Like
most of the countries in Pakistan a large
number of body builders are using
steroids. In a study of 310 males body
builders within Islamabad and Rawalpindi
between age group of 15-35 years, 64%
reported the use of anabolic steroids and
83% of them was using steroids in
injectable form. The shocking thing is
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72% were aware of adverse side effects of
anabolic steroids on health. 62% knew
that it is illegal to use steroids. Major
source of information and motivational
forces that make them feel like they need
steroids were 52% trainers, 26% friends,
13% internet and rest 8% magazines and
newspapers (Usman et al., 2015).
Harmful effects on humans through
animal meat and milk

From meat:

Growths promoting hormonal
substances are Oestradiol benzoate,
Progesterone, Testosterone propionate,
Zeranol, Trenbolone acetate, and

Melengestrol acetate (Bircher et al., 2015).

These are using to increase cattle body
weight, feed efficiency, protein storing
efficiency and reduced fat (Moran et al.,
1991; Cecava and Hancock, 1994,
Sawaya et al., 1998). Progesterone is a
sex hormone. It's produce in the ovaries.
It’s involved in the reproduction cycle and
development of mammary glands in
humans as well as in animals (Zalanyi,
2001; Conneely et al, 2000).
Melengestrol ~ acetate  (MGA) is
progesterone. It's given to animals as their
feed which helps them to gain their body
weight (FDA, 2013). MGA dose is given
about 0.25-0.50 mg on daily routine about
90-150 days before slaughter according to
Canadian food inspection agency. It
causes reproductive toxicity as well as
carcinogenic for human health (Nachman
and Smith, 2015). Diethylstilbestrol
(DES) is a non-steroidal estrogen like
estradiol. It's used as growth promoter in
animals. It's also used to treat

hypothyroidism and hormonal imbalance
(Yang et al., 2013). Many studies showed
that it's mutagenic, carcinogenic and
teratogenic and causing many public
health  concerns  (Andersson  and
Skakkebaek, 1999; Chuanlai et al., 2006;
De Brabander et al., 2007). High level of
estrogen in red meat is causing breast
cancer risk in females (Cho et al., 2006).
Oestradiol and Testosterone are deposit in
the muscle, liver, kidney and fat of
animals (Sangsritavong, 2003).
Derivatives of these hormones cause
abnormal cell growth, gene disorder and
DNA damage (Hoffmann, 1981; Metzler
and Pfeiffer, 2001; Stepniak and
Karbownik, 2016). Conventional broilers
are fed on commercial feed while the
organic broilers are fed on the natural
grains (Ahmad et al., 2018). Recent study
showed that commercial broiler feed
contains some antibiotics and noxious
additives including roxarsone and steroids
(Mangalgiri et al., 2015). Excessive use of
these drugs in the animals feed cause
serious health problem for the consumers
(Seri, 2013). While the presence of
antibiotics in the organic chicken meat
was not observed (Ahmad H and Ahmed I,
2015). The use of these steroids in
animals through their feed or injections is
highly toxic for human health.

From Milk:

Cow's milk contains much kind of
steroid and protein hormones. Steroid
hormones in milk are glucocorticoids and
sex hormones. In sex hormones
progesterone, 17 B- estradiol (E2), estrone
(E1), and estradiol (E3) are included
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(Canapana and Baunarucker, 1995; Jouan
et al., 2006; Pape-Zambito et al., 2010;
Macrina et al., 2012). Protein hormones in
milk are insulin-like growth factor-1 (IGF-
1), prolactin, bovine somatotropin and
gonadotropin-releasing hormone (Vicini
et al., 2008). Recombinant bovine growth
hormone (rBGH) or bovine somatotropin
(BST) is genetically synthesized protein
which is used to increase the milk
production in the cows (Girma et al.,
2014). BST increases milk production in
cows 10 to 15% (Hoagland et al., 1997).
Production of rBGH stimulates the
activity of another hormone insulin-like
growth factor (IGF-1) which produced by
liver and mammary gland (Chilliard et al.,
2001). Several studies showed that rBGH
is not responsible for human health
problems but it activates the production of
IGF-1  which increases the milk
production (Slaba et al., 1994; European
Commission, 1999). It reveals that
increased level of IGF-1 is associated
with several type of cancers such as
prostate, breast, colon-rectum and lung
(Li et al., 1998; Yu and Rohan, 2000; Wei
et al., 2015).
CONCLUSION

The use of these growth
promoting hormonal substances are
harmful. They are beneficial only in the
treatment of diseases according to the
health consultant’s prescription. But their
excessive use in humans and animals is a
vey serious matter of public health
concern. Presence of these drugs in
animal meat and milk just for the sake of

increased amount of meat and milk are
becoming toxic for their consumers. At
present it is direly needed to explore
about AAS as there is little knowledge
available about its use and dependency in
animals and humans. The risk factors are
still to be understood well for AAS
dependency. The public awareness
regarding its illegal use of these steroids
should be monitored strictly.
REFERENCES

1. Ahmad S, Ahmed 1 (2015).
Behavioral deficits in Wistar rats
secondary to altered androgen
levels after treatment with
chicken feed and raw soybean. Int.
J. Sci. Eng. Res. 6:807-11.

2. Ahmad S, Rehman R, Haider S,
Batool Z, Ahmed F, Ahmed SB,
Perveen T, Rafig S, Sadir S,
Shahzad S (2018). Quantitative
and qualitative assessment of
additives present in broiler
chicken feed and meat and their
implications for human health. J.
Pak. Med. Assoc. 68(6):876-1.

3. American Academy of Pediatrics
(1997). Adolescents and anabolic
steroids: a subject review. Peds.
99(6):904-8.

4, Andersson AM, Skakkebaek NE
(1999). Exposure to exogenous
estrogens in food: possible impact
on human development and

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

41



10.

Types of Steroids and its useful and harmful impacts on Humans and Animals

health. Eur. J. Endocrin.
140(6):477-85.
Ainsworth NP  (2020). The

balancing act: how risk is
experienced,  navigated and
perceived by users of
performance enhancing
drugs (Doctoral dissertation,
Kingston University).

Arvary D, Pope Jr HG (2000).
Anabolic-androgenic steroids as
a gateway to opioid dependence.
New Eng. J. Med. 342(20):1532.

Bahrke MS, Yesalis CE, Wright
JE (1999). Psychological and
behavioural effects of endogenous
testosterone and anabolic-
androgenic steroids. Sports Med.
22(6): 367-390.

Bircher S, Card ML, Zhai G,
Chin YP (2015). Schnoor JL.
Sorption, uptake, and
biotransformation of 17B-
estradiol, 17a- ethinylestradiol,
zeranol, and trenbolone acetate by
hybrid poplar. Environ. Toxicol.
Chem. 34(12): 2906-2913.

Blue JG, Lombardo JA (1999).
Steroids and steroid-like
compounds. Clin. Sports Med.
18(3): 667-689.

Brown GR, Spencer KA (2013).
Steroid hormones, stress and the
adolescent brain: a comparative

11.

12.

13.

14.

15.

perspective. Neuroscience. 249:
115-28.

Burnett KF, Kleiman ME (1994).
Psychological characteristics of
adolescent steroid users. Adoles.
29(113): 81.

Canapana W, Baunarucker CI
(1995). Hormones and growth
factors in bovine milk. Handbook
of milk composition. 23: 476.

Ceccato F, Regazzo D, Barbot M,
Denaro L, Emanuelli E, Borsetto
D, Rolma G, Alessio L, Gardiman
MP, Lombardi G, Albiger N
(2018). Early recognition of
aggressive pituitary adenomas: a
single-centre  experience. Acta
Neurochirurgica. 160(1): 49-55.

Cecava MJ, Hancock DL (1994).
Effects of anabolic steroids on
nitrogen metabolism and growth
of steers fed corn silage and corn-
based diets supplemented with
urea or combinations of soybean
meal and feather meal. J. Anim.
Sci. 72(2): 515-22.

Chilliard Lerondelle C,
Disenhaus C, Mouchet C, Paris A
(2001). Recombinant growth
hormone: potential interest and
risks of its use in bovine milk
production. In Biotechnology in
animal husbandry (pp. 65-97).
Springer, Dordrecht.

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

42



16.

17.

18.

19.

20.

21.

Types of Steroids and its useful and harmful impacts on Humans and Animals

Cho E, Chen WY, Hunter DJ,
Stampfer MJ, Colditz GA,
Hankinson SE, Willett WC
(2006). Red meat intake and risk
of  breast cancer among
premenopausal women. Arch.
Inter. Med. 166(20): 2253-9.

Chuanlai X, Huting W, Chifang P,
Zhengyu J, Ligiang L (2006).
Colloidal gold-based immuno-
chromatographic ~ assay  for
detection of diethylstilbestrol
residues.  Biomed.  Chromat.
20(12): 1390-4.

Conneely OM, Lydon JP, De
Mayo F, O'Malley BW (2000).
Reproductive functions of the
progesterone receptor. J. Soc.
Gynecol. Inv. 7(1_suppl): S25-32.

Cooper CJ, Noakes TD (1994).
Psychiatric disturbances in users
of anabolic steroids. South Afr.
Med. J. 84(8 Pt 1): 509-512.

De Brabander HF, Le Bizec B,
Pinel G, Antignac JP, Verheyden
K, Mortier V, Courtheyn D,
Noppe H (2007). Past, Present
and future of mass spectrometry
in the analysis of residues of
banned substances in
meat-producing animals. J. Mass
Spectr. 42(8): 983-998.

DEA (2004). A Dangerous and
lllegal Way to Seek Athletic

22.

23.

24,

25.

26.

27.

Dominance and Better
Appearance - A Guide for
Understanding the Dangers of
Anabolic Steroids.

European Commission.
Directorate-General for Regional
Policy, & Cohesion.
(1999). Sustainable urban
development in the European
Union: a framework for action,
vol. 98.

Evans RM (1988). The steroid
and thyroid hormone receptor
superfamily. Science. 240(4854):
889-895.

FDA (2014). Significant Dates in
US. Food and Drug Law
History.

Girma K, Tilahun Z, Haimanot D
(2014). Review on milk safety
with emphasis on its public health.
World J Dairy Food Sci. 9(2):
166-183.

Goodman LS (1996). Goodman
and Gilman's the pharmacological
basis of therapeutics. New York:
McGraw-Hill;

Graham MR, Davies B, Grace
FM, Baker JS (2012). Exercise,
science and designer doping:
Traditional and emerging trends.
J Sports Med Doping Stud.
2(113): 2161-0673.

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

43



28.

29.

30.

31.

32.

33.

Types of Steroids and its useful and harmful impacts on Humans and Animals

Harvey O (2020). Male anabolic
androgenic  steroid-users:  a
mixed-methods study. The voice

of the  AAS-user (Doctoral
dissertation, Bournemouth
University).

Hoagland TA, Zinn SA (1997).
Tripp MW, Schreiber D, Cowan
WA. Effect of Bovine
Somatotropin  (BST) on milk
production in angus and hereford
cows. J Anim Sci. 75: 131.

Hoffman JR, Kraemer WJ,
Bhasin S, Storer T, Ratamess NA,
Haff GG, Willoughby DS, Rogol
AD (2009). Position stand on
androgen and human growth
hormone use. The J. Strength
Cond. Res. 23: S1-59.

Hoffmann B (1981). Aspects on

metabolism, residue formation
and toxicology of growth
promoters. Archiv. Fuer.

Lebensmittelhygiene (Germany,
FR).

Imhof P (1968). Medecine et
Hygiene. Geneve. 841: 1137.

Ip EJ, Lu DH, Barnett MJ,
Tenerowicz MJ, Vo JC, Perry PJ
(2012). Psychological and
physical impact of
anabolic-androgenic steroid
dependence.  Pharmacotherapy:

34.

35.

36.

37.

38.

39.

The J. Human Pharmacol. Drug
Ther. 32(10): 910-919.

Jouan PN, Pouliot Y, Gauthier SF,
Laforest JP (2006). Hormones in
bovine milk and milk products: A
survey. Int. Dairy J. 16(11): 1408-
1414,

Kanayama G, Pope Jr HG (2018).
History and epidemiology of
anabolic androgens in athletes
and non-athletes. Mol. Cell.
Endocrinol. 464: 4-13.

Kanayama G, Cohane GH, Weiss
RD, Pope HG (2003). Past
anabolic-androgenic steroid use
among men admitted for
substance abuse treatment: an
underrecognized problem? The J.
Clin. Psych. 64(2):156-160.

Kicman AT, Gower DB (2003).
Anabolic  steroids in  sport:
biochemical, clinical and
analytical perspectives. Annals
Clin. Biochem. 40(4): 321-356.

Lenehan P, Kemplay R (2004).
Anabolic Steroids: A Guide for
Users & Professionals. Lifeline
Publications.

Li JJ, Hou X, Bentel J,
Yazlovitskaya EM, Li SA (1998).
Prevention of estrogen
carcinogenesis in the hamster
kidney by ethinylestradiol: some

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

44



40.

41.

42.

43.

44,

45,

Types of Steroids and its useful and harmful impacts on Humans and Animals

unique properties of a synthetic
estrogen. Carcinogenesis. 19(3):
471-477.

Macrina AL, Ott TL, Roberts RF,
Kensinger RS (2012). Estrone
and estrone sulfate concentrations
in milk and milk fractions. J.
Acad. Nutr. Diet. 112(7): 1088-
1093.

Mangalgiri KP, Adak A, Blaney
L (2015). Organoarsenicals in
poultry litter: detection, fate, and
toxicity. Environ. Int. 75: 68-80.

Medline Plus.
Testosterone Topical.

(2016).

Metzler M, Pfeiffer E (2001).
Genotoxic potential of xenobiotic
growth promoters and their
metabolites Note. Apmis. 109(2):
89-95.

Moran C, Quirke JF, Prendiville
DJ, Bourke S, Roche JF (1991).
The effect of estradiol, trenbolone
acetate, or zeranol on growth rate,
mammary development, carcass
traits, and plasma estradiol
concentrations of beef heifers. J.
Anim. Sci. 69(11): 4249-4258.

Mottram DR (1999). Banned
drugs in sport. Sports Med. 27(1):
1-10.

46.

47.

48.

49.

50.

Nachman KE, Smith TJ (2015).
Hormone use in food animal
production: assessing potential
dietary exposures and breast
cancer risk. Current Environ.
Health Rep. 2(1): 1-4.

Pape-Zambito DA, Roberts RF,
Kensinger RS (2010). Estrone
and 17B-estradiol concentrations
in pasteurized-homogenized milk
and commercial dairy products. J.
Dairy Sci. 93(6): 2533-2540.

Pope HG, Katz DL (1994).
Psychiatric and medical effects of
anabolic-androgenic steroid use: a
controlled study of 160 athletes.
Arch. Gen. Psychiat. 51(5): 375-
382.

Rao PK, Boulet SL, Mehta A,
Hotaling J, Eisenberg ML, Honig
SC, Warner L, Kissin DM,
Nangia AK, Ross LS (2017).
Trends in testosterone
replacement therapy use from
2003 to 2013 among
reproductive-age men in the
United States. The J. Urol.
197(4): 1121-1126.

Rashid H, Ormerod S, Day E
(2007).  Anabolic  androgenic
steroids: what the psychiatrist
needs to know. Adv. Psychiat.
Treat. 13(3): 203-211.

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

45



Types of Steroids and its useful and harmful impacts on Humans and Animals

51. Sangsritavong S (2003). Studies
of steroid metabolism in dairy
cattle.

52. Sawaya WN, Lone KP, Husain A,
Dashti B, Al-Zenki S (1998).
Screening for estrogenic steroids
in sheep and chicken by the
application of enzyme-linked

immunosorbent assay and a 58.

comparison with analysis by gas
chromatography—mass
spectrometry. Food Chem. 63(4):
563-569.

59.

53. Scanes CG (1986). Pituitary
gland and Avian Physiology. P.
D. Sturkey, ed. Springer Verlag,
New York, NY, 383-402.

54, Schacke H, Doécke WD (2002).
Asadullah K. Mechanisms

involved in the side effects of 60.

glucocorticoids. Pharmacol.
Therap. 96(1): 23-43.

55. Seri HI (2013). Introduction to
veterinary drug residues: hazards
and risks. In  Workshop of
veterinary drug residues in food
derived from animal. 26-27.

61.
56. Shahidi NT (2001). A review of
the chemistry, biological action,
and clinical applications of
anabolic-androgenic steroids.

Clin. Therap. 23(9): 1355-1390. 62.

57. Slaba J, Krejci P, Skarda J,

Huybrechts LM, Decuypere E,
Herrmann H (1994). Plasma
profiles of somatotropin and IGF-
I in dairy cows following
application of two preparations of
recombinant bovine somatotropin
in a sustained release vehicle.
Physiol. Res. 43: 37.

Srinivas-Shankar U, Wu FC
(2006). Drug insight: testosterone
preparations. Nat. Clin. Prac. Urol.
3(12): 653-665.

Stepniak J, Karbownik-Lewinska
M (2016). 17p-estradiol prevents
experimentally-induced oxidative
damage to membrane lipids and
nuclear DNA in porcine ovary.
Systems Biol. Reprod. Med.
62(1): 17-21.

Striegel H, Simon P, Frisch S,
Roecker K, Dietz K, Dickhuth
HH, Ulrich R (2006). Anabolic
ergogenic substance users in
fitness-sports: a distinct group
supported by the health care
system. Drug Alc. Depend. 81(1):
11-9.

Trenton AJ, Currier GW (2005).
Behavioural manifestations of
anabolic steroid use. CNS Drugs.
19(7): 571-595.

Tricker R, Casaburi R, Storer TW,
Clevenger B, Berman N, Shirazi
A, Bhasin S (1996). The effects

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

46



63.

64.

65.

66.

Types of Steroids and its useful and harmful impacts on Humans and Animals

of supraphysiological doses of
testosterone on angry behavior in
healthy eugonadal men--a clinical
research center study. J. Clin.
Endocrinol.  Metabol.  81(10):
3754-3758.

United States Food and Drug
Administration. (2013). Animal
Drugs, FDA.

us Food and Drug
Administration. (2014). Steroid

Hormone Implants Used for
Growth  in  Food-Producing
Animals.

Usman HB, Rashid F, Ayub H,
Ayub A, Akram N, Walter S,

Matin S (2015). Knowledge,
awareness and practices of
harmful effects of anabolic

steroids among body builders in
Rawalpindi and Islamabad. Pak.
Arm. Forc. Med. J. 65(2): 282-
285.

Vicini J, Etherton T, Kris-
Etherton P, Ballam J, Denham S,
Staub R, Goldstein D, Cady R,
McGrath M, Lucy M (2008).
Survey of retail milk composition
as affected by label claims
regarding farm-management

practices. J. Amer. Dietetic Assoc.

108(7): 1198-1203.

67.

68.

69.

70.

71.

72.

Wade N (1972). Anabolic
steroids: doctors denounce them,
but athletes aren't listening.

Wei YH, Tang HX, Fu SL, Xu
LQ, Chen G, Zhang C, Ju S, Liu
ZG, You LK, Yu L, Zhou S
(2015). Effects of insulin-like
growth factor 1 receptor and its
inhibitor AG1024 on the progress
of lung cancer. J. Huazhong Uni.
Sci. Technol. 35(6): 834-841.

Yang JY, Zhang Y, Lei HT,
Wang H, Xu ZL, Shen YD, Sun
YM (2013). Development of an
ultra-sensitive
chemiluminescence enzyme
immunoassay for the
determination of diethylstilbestrol
in seafood. Anal. Lett. 46(14):
2189-2202.

Yesalis CE (1992). Epidemiology
and patterns of  anabolic-
androgenic steroid use.
Psychiatric Annals. 22(1):7-8.

Yu H, Rohan T (2000). Role of
the insulin-like growth factor
family in cancer development and
progression. J. Nat. Cancer Ins.
92(18): 1472-1489.

Zalanyi S (2001). Progesterone
and ovulation. Europ. J. Obstet.
Gynecol. Rep. Biol. 98(2): 152-
159.

LGU J. Life Sci 5(2): LGUILS MS.ID- 119 (2021)

47



