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ABSTRACT

INTRODUCTION: Anabolic steroids (AS) are synthetic derivatives
of the testosterone molecule. In recent years, AS abuse by athletes
of different levels has become more prevalent and circumspect. The
objectives of this study were: Recognition of AS abusers, verification
of individual biostatistic and demographic parameters, stratification,
recognition and evaluation of the AS abuse patterns.

METHODS: We constructed specialized questionnaires used to
identify users and collect data. In a time period of 12 years, 5074
people were evaluated and the relevant questionnaires were filled,
4146 (81.7%) by amateur and 928 (18.3%) by recreational athletes.
The data provided by the evaluation of the questionnaires were
categorized and elaborated. Studied parameters included: types of
AS used, percentage of AS abusers in athletic populations, gender
percentage, stratification according to severity of abuse, AS used and
use parameters, observed side effects.

RESULTS: Categorization of the results has four directions:
1. Separation of users according to sex and athletic category, 2.
Stratification of users according to AS abuse severity by use of
the Abuse Stratification System (AbuStraS). Categorization of
AS regimens (AS frequencies, duration, type and doses) used by
the cohort and 4. The immediate results of AS abuse to the users'

organism and the long term influence in a four years time interval.
CONCLUSIONS: Contemporary AS users consistently practice
overdose polypharmacy. Knowledge of this type of abuse can be
beneficial for the treatment of the side effects.

© 2015 The Authors. Published by ACT Publishing Group Ltd.
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INTRODUCTION

Anabolic androgenic steroids (AAS) are synthetically manufactured
chemical compounds derived from the manipulation of three
natural steroid hormones: Testosterone, Nandrolone and

[1,2]

Dihydrotestosterone' ', in a controlled effort to diminish the

androgenic effects while retaining or optimising the anabolic effects
of the parental molecules™.

Synthetic AAS can be injected or administered orally and
even transdermally’®”. Oral AAS™ have undergone C-17 alpha
alkylation”. Non-alkylated oral compounds use a 17-beta carboxylic
acid ester or 1-methylation or a 17-beta enol linkage!”. Injectable
AAS compounds have esters attached to the 17-beta hydroxyl group,
in an effort to increase half-life and activity.

Exercising individuals are commonly using AAS agents'" in
a continuous effort to increase their muscle mass'”, strength and

314 consistently practicing polypharmacy™. This

performance
means that most users will self-administer a combination of various
oral and/or injectable compounds, typically in supraphysiological
doses"'”". This type of abuse (polypharmacy) increases the oxidative
stress affecting the metabolism while having a combined compound

toxicity!"™'", There have been numerous case reports of hepatic

© 2015 ACT. All rights reserved.



Pagonis TA et al. Anabolic steroids patterns

damage secondary to AAS use!’*"

indicated by elevated serum
hepatic enzymes, which return to normal once the AAS are
discontinued™. This is one of the main reasons forcing athletes to
abuse AAS on an intermittent rather than continuous basis”.
AAS-induced hepatotoxicity is relatively common and typically
occurs with C-17 alkylated agents, while non-alkylated agents are
less likely to produce liver damage. As oral AAS formulations are
commonly C-17 alkylated agents, they are typically administered by
users at doses close to those therapeutically recommended™, in order
to minimize adverse hepatic effects. Injectable formulations of C-17
alkylated agents appear to have comparable hepatotoxic hazard, but
are applied in doses three to six-fold higher than those therapeutically
recommended”**”.
To our knowledge there have been no validated large cohort studies
reporting on the actual combinations and type of compounds used by
AAS abusers. Our study reports on the actual way this polypharmacy

is happening in a large cohort of excercising individuals.

MATERIALS AND METHODS

Participants

In a time period of 12 years (2000 — 2012), 5074 athletes of various
categories were evaluated and the relevant questionnaires were filled.
The cohort included athletes form 11 different countries in Europe.
Exclusion criteria were age (no minors below 18th year of age) and
patients not willing to be included in the anonymized database.

Abuse pattern

AAS users were following regimes that they had obtained
themselves. Substances and doses of AAS declared by athletes are
presented in table 2, along with the % of athletes using each agent
and the therapeutically applied dose (dose used in medicine) for each
agent is also depicted for comparison reasons. Subjects were self
administering a combination of at least two oral and two injectable
AAS in regimens lasting a median of 8 weeks. The maximum
number of different AAS used in a single regimen was 3 orals and
3 injectables. The different types of AAS available through the
black market provide each abuser with innumerable combinations
of different compounsd that are easily accessible according to their
remarks.

AAS are used by athletes in a regime referred to as “cycle
which typically consists of an exotic combination of multiple oral
and/or injectable formulations of different agents”"
physiological doses for the span of numerous weeks (varying from 4

55[30]

, used in supra

to 12)®>*1. This modern type of usage is mainly based on anecdotal
information and is supported by a strong belief that a combination of
some of the most potent AAS with some milder ones, for a sufficient
period of time, will effectively produce dramatic results in muscle
mass, strength and overall physique improvement™". Within a
“cycle”, doses of each of the individual AAS used are varying from a
minimum to a maximum value. The initial modest doses are quickly
followed by an escalation in the administered milligrams of each
AAS agent which is usually reaching a climax (maximum dose) two
weeks before the cycle’s end. This maximum dose is then maintained
for the rest of the cycle’s duration.

Some of the AAS users will slowly taper off the different AAS
after their cycle ends or on the last two weeks of it and most of them
will follow a two to three weeks of an ancilliary medication cycle to
restore natural testosterone production.

Frequent dosage administration and shortening of available AAS

injection sites due to the post-administration muscle soreness™
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forces users to invest the biggest portion of their “cycle” budget in
numerous different potent anabolic oral compounds and some strong
injectable ones. Powerful oral AAS are preferred by all users and are
more easily used by the majority of the professionals, due to their
short half-life and detection times in doping controls. The biggest
challenge for us was the stratification of users into groups of similar
severity according to the parameters of the abuse patterns observed in
each case.

We used the Abuse Stratification System (AbuStraS)™ to stratify
users into groups according to the severity of the abuse. For the abuse
severity assessment the following abuse parameters were taken into
careful consideration: the number (n) of compounds used, the type of
AAS (ty), the used dosages (D), the Therapeutic Index (Androgenic
activity/Anabolic activity = TI) of the agents, the number of “cycles”
used in the past (C), and finally the duration of time (dT) that each
“cycle” lasted (Table 1). The severity in each parameter scored
arbitrarily from the lighter to the heavier with 1, 2 and 3 points
as it is shown in table 1. The total score (Sum) a user receives by
addition of the points acquired from each parameter, is used as a
categorization quota. According to AbuStraS, the smallest total score
a user belonging to the lighter levels of all subscales can acquire is 6

Kruskal-
Cohort Females Males Wallis
n 5074 686 (13.5%) 4388 (86.5%)
Age (years) 23.9 (18-55) 21.1(18-32) 25.1 (18-55)
Gender - 36.3% 63.7%
Amateur (%) 22.8% 26.2% 38.8%
Recreational (%) 27.2% 10.8% 6%
Body Builders (%) 50% 63% 55.2%
Light Abuse 517 (10.2%) 91 (13.2%) 426 (9.7%) p <0.001
Medium Abuse 2226 (43.9%) 387 (56.4%) 1839 (41.9%) p <0.001
Heavy Abuse 2331 (45.9%) 208 (30.4%) 2123 (48.4%) p<0.001
Parameters Points
1. Number (n) of compounds used.
a. Less than three (n < 3) 1
b.3upto5B <n<25) 2
c. More than 5 (n > 5) 3
2. Type of AAS (ty)
a. Transdermal 1
b. Per os 2
c. Injectable 3
3. Used dosage (D).
a. Less than the therapeutically used dosage (D< A) 1
b. Equal to the therapeutically used dosage (D= A) 2
c. Greater than the therapeutically used dosage (D> A) 3
4. Therapeutic Index (TI) of the compounds used.
a. TI varying from 1:13 up to 1:8 1
b. TI varying from 1:7 up to 1:3 2
c. TI varying from 1:2 up to 1:1 3
5. Number of “cycles” used in the past (C).
a. No previous use (C = 0) 1
b.1to 3 “cycles” in the past (1 < C < 3) 2
c. More than 3 “cycles” in the past (C > 3) 3
6. The duration of time (dT) that each “cycle” lasts.
a. equal to or less than 2 weeks (dT < 2) 1
b. 3 to less than 6 weeks (3 < dT < 6) 2
c. 6 to less than 8 weeks (6 < dT < 8) 3
d. Equal to or more than 8 weeks (dT = 8) 4
Light Abuse Total score <12
Categorization ~Medium Abuse 12<Total score<18
Heavy Abuse Total score > 18
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Substance Clinical dose* Range of abused dose Mean abused dose % of users
Oral agents (mg per day)
Fluoxymesterone 10-40 20 to 40 37.5 23
Methyltestosterone 10-25 50 to 90 76.5 31
Oxandrolone 10-20 20 to 30 26.0 65
Oxymetholone 50 50 to 150 1255 71
Stanozolol 5-15 25t0 75 70.0 85
Ethylestrenol 10-20 30 to 50 455 16
Methandrostenolone 5-10 30 to 100 89.5 92
Methenolone acetate 25-50 80to 170 155.0 17
Testosterone undecanoate 40-160 320 to 450 4425 9
Quinbolone 20-40 80 to 120 115.5 22
Methylandrostenediol 5-15 30 to 50 45.0 77
Norethandrolone 10-20 40 to 60 55.5 20
4 - Chlorodehydromethyltestosterone 10-20 50 to 150 135.0 5
Mesterolone 25-75 25to0 100 75.0 19
Injectable agents (mg per week)

Nandrolone decanoate 50-100 200 to 600 525 76
Nandrolone phenylpropionate 25-50 200 to 400 345 54
Nandrolone cypionate 50-100 200 to 600 475 34
Nandrolone hexylophenylpropionate 50 200 to 600 425 12
Nandrolone undecanoate 80,5 241.5 to 644 483 41
Nandrolone laurate 50-100 400 to 600 425 5
Nandrolone cyclohexylpropionate 50 100 to 400 325 6
Testosterone enanthate 100 250 to 1000 750 79
Testosterone cypionate 100 200 to 600 425 69
Testosterone propionate 50-125 300 to 600 525 95
Testosterone cyclohexylpropionate 148-296 592 to 888 740 23
Testosterone phenylpropionate 25-50 300 to 500 400 11
Dromostanolone propionate 100 200 to 400 350 6
Methenolone enanthate 100 200 to 400 325 21
Methylandrostenediol 50-100 200 to 500 375 22
Trenbolone hexahydrobenzylcarbonate 76-152 228 to 456 342 31
Oxabolone cypionate 25-50 300 to 600 525 4

* Recommended by the manufacturing companies and patent holders.

Percentage per gender

Side Effects Males Females
Water retention 100% 100%
Acne 86% 98%
Gynaecomastia 36% -
Aggression 100% 69%
Hypertension 68% 56%
Cardiovascular disease 8% 1%
Palpitations 62% 20%
Cardiac muscle hypertrophy 2% -
Virilization - 79%
Migraines 78% 89%
Impotence 96% -
Stomach pain 46% 79%
Jaundice 4% 1%
Muscle rupture 8% 1%
Prostate enlargement 78% -
Hair loss 68% 5%
Stunted growth 24% 46%
Insomnia 98% 100%
Infertility 86% 100%
Anaphylactic reactions 12% 2%
Psychological disorders 100% 100%

points and the higher 12 points, a user belonging to the middle levels
of all subscales is from 12 up to 18 points, and a user belonging to
the heavier levels of all subscales is above 18. Therefore, an athlete
with less than 12 points is characterised as “light abuser”, with 12-18
points as “medium abuser”, and with more than 18 points as “heavy
abuser”.

Each athlete was monitored solely for the time equivalent of
a single “cycle” he was putting himself into and for side effects
reported during the cycle and after that. Validity and homogeneity of
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all groups was safeguarded by random doping control tests (testing of
urine samples by means of gas chromatography/mass spectrometry)
on all three groups, according to the International Olympic
Committee’s Protocol and guidelines. Each athlete was categorised
by receiving an individual identification number. All numbers were
incorporated into a random number generator program (RNG version
3.0 for Windows, ALT-Pro Inc., Hellas, Helelnic Republic). On
hundred and thirty-eight random doping control tests were performed
during the study in athletes identified by the numbers produced by
the generator. All doping control results were within the expected
range, proving the group allocation of tested athletes.

Statistical Methods

Values are presented as Mean + Standard Deviation. Mann-Whitney/
Wilcoxon Two-Sample non-parametric Test (Kruskal-Wallis test
for two groups) was used to compare not normally distributed data.
Differences between groups were considered significant at a p value
< 0.05. All reported P values are two-sided. SPSS version 9.0 for
Windows (SPSS, Inc., Chicago, Illinois, USA) was used for all
statistical analyses.

RESULTS

In a time period of 12 years (2000-2012), 5,074 athletes of various
categories were evaluated and the relevant questionnaires were
filled. Out of the original cohort, 4,146 (81.7%) were amateur and
928 (18.3%) were recreational athletes. Athletes included in this
study were all habitual abusers of AAS, who had frequently and
consistently used different compounds in the past and present.
Participants’ age ranged from a minimum value of 18 years to
a maximum of 55, with a mean value of 23.9 years. 36.3% were
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females and 63.7% were males. 50% of the athletes in the study
were Body-Builders, 22.8% amateurs and 27,2% were recreational
athletes. Demographics are presented in table 1.

As it is shown in table 3 abusers were using various per os and
injectable AAS in daily or weekly doses significantly higher than the
clinically recommended.

Abuse stratification according to AbuStraS showed that 426 (9.7%)
athletes were “light abusers” and of them 517 (10.2%) were female
and 91 (13.2%) were male (Table 1). There were 2226 (43.9%)
“medium abusers” and of them 387 (56.4%) were female and 1839
(41.9%) were male (Table 1). 2331 (45.9%) were classified as “heavy
abusers” with 208 (30.4%) being female and 2123 (48.4%) being
male (Table 1).

Of the oral AAS used, 65% of users were prefering Oxandrlolone,
71% Oxymetholone, 85% Stanozolol, 95% Methandrostenolone and
77% Methylandrostenediol (Table 2). Of the AAS injectables used,
76% used Nandrolone Decanoate, 79% Testosterone Enanthate, 69%
Testosterone Cypionate and 95% Testosterone Propionate (Table
2). Percentages of selected oral and injectable AAS are presented
in Table 2. The results show a trend for supraphysiological doses
far exceeding recommended dosage in most AAS abused. The side
effects recorded are demonstrated in table 4 and there is a comparable
recurrence in most side effects recorded. Females seemed to
suffer from virilization (79%) while men suffered from prostate
enlargement (78%), impotence (96%) and gynaecomastia (36%).
Water retention, psychological disorders, insomnia were comparable
in both gender groups (Table 4).

Seven per cent of female AAS abusers were using 1-3 different
compounds while 93% were using 3-6 while there were no users
abusing more than 6 AAS (Figure 1). In males there were 8% abusers
using 6+ different compounds, 28% abusing 3-6 compounds while
the vast majority (64%) were using 1-3 AAS (Figure 2). Females
were mostly using AAS for a duration of 6 to 8 weeks (52%) (Figure 3)
while men were in “cycles” for 8+ weeks mostly (52%) (Figure 4).

DISCUSSION

The results of this study show a widespread abuse of AAS in the
athletic community with a disparate and differing trend between
women and men. A multitude of oral and injectable compounds
are used in what the users refer to as a “cycle” that may last more
than 8 weeks. The doses used are sometimes similar to the ones
recommended for theraputic use, but mostly they exceed those
several times over.

Abuse patterns seem to be associated with gender differences
and selection of AAS is also affected by the need or lack thereof
for a doping control test. A simpe example would be the use of
testosterone, where athletes prone to undergo a doping control test
would select the cypionic compound (undetectable after 4-5 days
according to anecdotal reports) while the enanthate compound is
detectable for more than two weeks. The same applies for Nandrolone
Decanoate which although highly preferred by abusers, is shunned
by people prone to be tested due to its detection time spanning more
than 18 weeks according to anecdotal reports.

To our knowledge, there is no other study reporting on the
adversity of AAs abuse and on the different compounds, dosages and
duration of abuse in a large cohort. This is the first presented large
cohort where a thorough categorization of compounds, dosages, side
effects and abuse parameters has been performed. This is also the
first study that stratifies a large cohort according to abuse parameters
into light, medium and heavy abuse.

© 2015 ACT. All rights reserved.
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Hopefully, our results will help anti-doping committees and
organizations to better understand AAS abuse and formulate
appropriate detection protocols. The information contained therein
should also act as a pointer for treating physicians and sport’s
medicine specialists in their effort to cope with the side effects of
AAS abuse by understanding the nature, design and implementation
of AAS abuse.

CONFLICT OF INTERESTS

There are no conflicts of interest with regard to the present study.

REFERENCES

1 Mottram DR, George AJ. Anabolic steroids. Baillieres Best Pract

Res Clin Endocrinol Metab, Mar 2000, 14(1); 55-69

Kuhn CM. Anabolic steroids. Recent Prog Horm Res, 2002, 57;

411-34

3 Jamin C. The concept of selective action steroids. Gynecol Obstet

Fertil, 2000, 28(12); 931-9

Mooradian, A.D., Morely, J.E., Korenman, S.G. Biological actions

of androgens. Endocrine Reviews 1987; 8: 1-28.

5 Yesalis CE, Bahrke MS. Anabolic-androgenic steroids and related
substances. Curr Sports Med Rep, 2002, 1(4); 246-52

6 Kutscher EC, Lund BC, Perry PJ. Anabolic steroids: a review for
the clinician. Sports Med, 2002; 32(5); 285-96



10

13

14

19

20

21

22

23

24

25

26

27

28

29

30

Shahidi NT. A review of the chemistry, biological action, and
clinical applications of anabolic-androgenic steroids. Clin Ther,
2001, 23(9); 1355-90

Kicman AT, Gower DB. Anabolic steroids in sport: biochemical,
clinical and analytical perspectives. Ann Clin Biochem, 2003,
40(Pt 4); 321-56

Pavlatos AM, Fultz O, Monberg MJ, et al. Review of oxymetho-
lone: a 17alpha-alkylated anabolic-androgenic steroid. Clin Ther,
2001, 23(6); 789-801

Evans NA. Current concepts in anabolic-androgenic steroids. Am
J Sports Med, 2004, 32(2);534-42

O’Sullivan AJ, Kennedy MC, Casey JH, et al. Anabolic-andro-
genic steroids: medical assessment of present, past and potential
users. Med J Aust, 2000, 173(6); 323-7

Griggs, R.C., Kingston, W., Jozefowicz, R.F., Herr, B.F., Forbes,
G., Halliday, D.. Effects of testosterone on muscle mass and pro-
tein synthesis. J Appl Physiol 1989; 66: 498-503.

Tamaki T, Uchiyama S, Uchiyama Y, et al. Anabolic steroids in-
crease exercise tolerance. Am J Physiol Endocrinol Metab, 2001,
280(6); E973-81

Rogol AD. Sex steroid and growth hormone supplementation to
enhance performance in adolescent athletes. Curr Opin Pediatr,
2000, 12(4); 382-7

Perry PJ, Andersen KH, Yates WR. Illicit anabolic steroid use in
athletes: a case series analysis. Am J Sports Med. 1990;18;422-
428

Hartgens F, Kuipers H. Effects of androgenic-anabolic steroids in
athletes. Sports Med, 2004, 34(8); 513-54

Feller AA, Mylonakis E, Rich JD. Medical complications of ana-
bolic steroids. Med Health R 1, 2002, 85(11), 338-40

Stimac D, Milic S, Dintinjana RD, et al. Androgenic/Anabolic
steroid-induced toxic hepatitis. J Clin Gastroenterol, 2002, 35(4);
350-2

Segal S, Cooper J, Bolognia J. Treatment of lipodermatosclerosis
with oxandrolone in a patient with stanozolol-induced hepatotox-
icity. J Am Acad Dermatol, 2000, 43(3); 558-9

Teschke R. Drug-induced liver diseases. Z Gastroenterol, 2002,
40(5); 305-26

Nakao A, Sakagami K, Nakata Y, et al. Multiple hepatic adenomas
caused by long-term administration of androgenic steroids for
aplastic anemia in association with familial adenomatous polypo-
sis. J Gastroenterol, 2000, 35(7); 557-62

Boada, LD et al., Evaluation of acute and chronic hepatotoxic ef-
fects exerted by anabolic-androgenic steroid stanozolol in adult
male rats. Archives of Toxicology 73 (1999) 465-72.

Pertusi R, Dickerman RD, McConathy WIJ. Evaluation of amino-
transferase elevations in a bodybuilder using anabolic steroids:
hepatitis or rhabdomyolysis? J Am Osteopath Assoc, 2001,
101(7); 391-4

Thomas S, Wolf SE, Murphy KD, et al. The long-term effect of
oxandrolone on hepatic acute phase proteins in severely burned
children. J Trauma, 2004, 56(1); 37-44

Urhausen A, Torsten A, Wilfried K. Reversibility of the effects on
blood cells, lipids, liver function and hormones in former anabol-
ic-androgenic steroid abusers. J Steroid Biochem Mol Biol, 2003,
84(2-3); 369-75

Fudala PJ, Weinrieb RM, Calarco JS, et al. An evaluation of
anabolic-androgenic steroid abusers over a period of 1 year: seven
case studies. Ann Clin Psychiatry, 2003, 15(2); 121-30

Green GA, Uryasz FD, Petr TA, et al. NCAA study of substance
use and abuse habits of college student-athletes. Clin J Sport Med,
2001, 11(1); 51-6

Laure P. Doping: epidemiological studies. Presse Med, 2000,
29(24); 1365-72

Millman RB, Ross EJ. Steroid and nutritional supplement use in
professional athletes. Am J Addict, 2003, 12 Suppl 2; S48-54
Inigo MA, Arrimadas E, Arroyo D 43 cycles of anabolic steroid

351

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Pagonis TA et al. Anabolic steroids patterns

treatment studied in athletes: the uses and secondary effects. Rev
Clin Esp, 2000, 200(3); 133-8

Berning JM, Adams KJ, Stamford BA. Anabolic steroid usage in
athletics: facts, fiction, and public relations. J Strength Cond Res,
2004, 18(4); 908-17

Gomez JE. Performance-enhancing substances in adolescent ath-
letes. Tex Med, 2002, 98(2); 41-6

Irving LM, Wall M, Neumark-Sztainer D, et al. Steroid use among
adolescents: findings from Project EAT. J Adolesc Health, 2002,
30(4); 243-52

Wichstrom L, Pedersen W. Use of anabolic-androgenic steroids in
adolescence: winning, looking good or being bad? J Stud Alcohol,
2001, 62(1); 5-13

Hartgens F, van Straaten H, Fideldij S, et al. Misuse of androgen-
ic-anabolic steroids and human deltoid muscle fibers: differences
between polydrug regimens and single drug administration. Eur J
Appl Physiol, 2002, 86(3); 233-9

Pagonis TA, Koukoulis GN, Angelopoulos NV, Hadjichristodou-
lou CS, Toli PN. Multivitamins and phospholipids complex pro-
tects the hepatic cells from androgenic-anabolic-steroids-induced
toxicity. Clinical Toxicology. 2008 January. Volume 46, Issue 1
Dickerman RD; Pertusi RM; Zachariah NY; Dufour DR; Mc-
Conathy WJ “Anabolic steroid-induced hepatotoxicity: is it over-
stated?” Clin J Sport Med 1999 Jan;9(1):34-9

Horejsova M, Urban J. The effect of polyene phosphatidylcho-
line (Essentiale forte) in the treatment of liver steatosis and ul-
trasound findings, a preliminary study. Cas Lek Cesk 1994 Jun
13;133(12):366-9

Mitra SK. [Herbal products for liver diseases]. Hepatology (United
States), Feb 2000, 31(2) p546-7

Radovanovic D, Jovanovic D, Mihailovic D, et al. [Hepatoprotec-
tive effects of silymarin in androgenic-anabolic steroid-induced
liver damage]. Med Pregl (Yugoslavia), 2003, 56 Suppl 1 p79-83
Berger J, Kowdley KV Is silymarin hepatoprotective in alcoholic
liver disease? J Clin Gastroenterol (United States), Oct 2003,
37(4) p278-9

Soto C, Recoba R, Barron H, et al. Silymarin increases antioxi-
dant enzymes in alloxan-induced diabetes in rat pancreas.Comp
Biochem Physiol C Toxicol Pharmacol (United States), Nov 2003,
136(3) p205-12

Lieber CS, Leo MA, Cao Q, et al. Silymarin retards the progres-
sion of alcohol-induced hepatic fibrosis in baboons. J Clin Gastro-
enterol (United States), Oct 2003, 37(4) p336-9

Atoba MA, Ayoola EA, Ogunseyinde O. Effects of essential phos-
pholipid choline on the course of acute hepatitis-B infection. Trop
Gastroenterol. 1985; 6:96-9.

Canty DIJ, Zeisel SH. Lecithin and choline in human health and
disease. Nutr Rev. 1994; 52:327-339.

Hanin I, Ansell GB, eds. Lecithin. Technological, Biological and
Therapeutic Aspects. New York and London: Plenum Press; 1987.
Jenkins PJ, Portmann BP, Eddleston AL, Williams R. Use of poly-
unsaturated phosphatidylcholine in HBsAg negative chronic ac-
tive hepatitis: results of prospective double-blind controlled trial.
Liver. 1982; 2:7-81.

Kosina F, Budka K, Kolouch Z, et al. Essential cholinephospho-
lipids in the treatment of virus hepatitis. Cas Lek Cesk. 1981;
120:957-960.

Lieber CS, De Carl LM, Mak KM, et al. Attenuation of alcohol-
induced hepatic fibrosis by polyunsaturated lecithin. Hepatol.
1990; 12:1390-1398.

Visco G. Polyunsaturated phosphatidylcholine in association with
vitamin B complex in the treatment of acute viral hepatitis B. re-
sults of a randomized double-blind clinical study. Clin Ter. 1985;
114:183-188.

Aleynik SI, Leo MA, Ma X, Aleynik MK, Lieber CS. Poly-
enylphosphatidylcholine protects against alcoholic cirrhosis in the
baboon and carbon tetrachloride-induced cirrhosis in rats. J Hepa-

© 2015 ACT. All rights reserved.



Pagonis TA et al. Anabolic steroids patterns

tol. 1997 Sep;27(3):554-61 hepatocytes in serum-free primary culture. Res Exp Med (Berl).
52 Navder KP, Baraona E, Lieber CS. Polyenylphosphatidylcholine 1991;191(2):77-83

attenuates alcohol-induced fatty liver and hyperlipemia in rats. J

Nutr. 1997 Sep;127(9):1800-6 Peer reviewer: Lukas A. Holzer, MD, Department of Orthopaedic
53 Miyazaki M, Bai L, Namba M. Extending effects of phospho- Surgery, Medical University of Graz, Auenbruggerplatz 5, 8036

lipids, cholesterol, and ethanolamines on survival of adult rat Graz, Austria.

© 2015 ACT. All rights reserved. 352



