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. ABSTRACT

Anaba[rr anarogemc szero:d (AAS ) abuse by man represems a srgmf cant hea!th risk due to n’xe poten-
.tzal long-term negative phys:cal sequelae Tke present work aims to detect the effects of chronic (AAS) use
in adult males and their consequences on cardtovascular and gonadal status. This study was divided into
‘two parts: The human part was carried on ezghzeen strength athleres self admuusrered several steroids
(oral and intramuscular) simultaneously for about 14 weeks. Se; unt lipids and lipoproteins were assessed
during use and 6 weeks after drug cessation, as indicators of the nsA Jor cardiovaseular disease. Plasma
sex hormones as tfstosa‘erane { T) Iuteinizing hormone ( LH) and follicle stmmlanng hormone (FSH) were
also determined to clarify the eﬁ’ecr of AAS on the testicular endocrme Sunction. The experimental part
was carried on 40 rats. They were dwxded into two groups: Control and an AAS-treated group. Euch rar
in AAS group admrmszered 5 mg/kg body wit testosterone proptonale (TP) intramuscularly twice weeklv

- for 8 weeks. At the end, pt'asma sex Iwrmones intra-testicular T levels were assessed and testes of the sac-
‘rificed animals were examined Iusrologmal!y as well, The resitlis of the himan part showed significant in-
crease in LDL level and szgmf icant fall in HDL. These ckanges were paraileled by significant increase in
| Apo lipoproteins-B cancemranon and decrease in both Apo-Al& Lp(a) concentration. On the other hand,
sex hormones were signifi cantl’y suppressed Six weeks after AAS wul:drawa! lipoprotein variables had
not returned to baseline concentrations. As regard the expermzenta[ part; testes weight and testicular
_sperm humbers were marked!y decreased compared with the control. Testicular tissue examination re-
vealed arrest of advanced spermatogeneszs in the semnzg’emus tubules and a severe depletion of the num-
ber of Leydig cells. Plasma levels of FSH and LH were decreased, Plasma T levels remained at the nor-
' 'mal range rhroughour rhe entire rreamzem duranon !.rura-restzcular Tletels were significantly reduced. t

 was concluded that admmzstrauon of AAS produces compamble profound wnfavorable effects on lipids
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and lipoproteins, leading to an increased arherogemc lzpcd prof le and to great e.rtent may be respansible

for developing male subfemhty durmg use.

INTRODUCTION

The use of drugs to enhance physical

performance and appeararnice has been ob--
served for thousands of years. Today indj-

viduals including adolescents, continue to

employ a wide variety of anabolic andro-’
genic steroid (AAS) drugs for improving

their athletic performance and looking bet-
ter. Most studies reported that 3-12% of

adolescent males used an AAS at some’
time during their hfe (Yesahs and Bahrke,

2000).

Anabolic androgenic steroids are syn-' |
thetic derivatives of testosterone. The legal

and illegal use of these drugs is gaining

popularity. Testosterone has potent ana- -
bolic effects on the musculoskeletal sys-
tem. They were added to the list of Sched- "~~~
ule III Controlled Substances in 1990. They
have a powerful lure, despite the risk of

subjective side effects (Evans, 2004).

Anabolic androgenic steroid use cause |
interrupted growth and virilization in chil-
dren, birth defects in the unborn and a
number of other disorders including un-" "~
predictable changes in mood, aggression,
and libido. The current regimens used for
steroid doping include combinations of
irjectable and' oral preparations of ster-

oids at doses 10 to 40 times greater than

Mansoura J. Forensic Med. Clin. Toxicol,

those prescribed therapeutically (Lamb,
2004).

“The present study aims firstly to inves-
tigate the adverse effects of AASs on lipid

variables in healthy, young strength ath-

letes and recovery of these variables after
drug cessation, as risk indicators for cardi-
ovascular disease. Secondly to clarify the
effect of anabolic steroids on the testicular
endocrine function through measuring the
sex hormones i.e. testosterone (T), luteiniz-
ing hormone (LH) and follicle stimulating
hormone (FSH) both in human and ani-

" mals to explam the sub- fert111ty attributed

to its use.
- SUBJECTS & METHODS
Human part :

Subjects :
Twenty nine male strength athletes clas-

~ sified as elghteen self administered AASs
. courses on the ba51s of their own experi-

ence and beliefs *AAS group* and eleven

~ controls had never used AASs before

’*Control group

“ They volunteered by flyers in three re-
gional gym clubs and agreed to participate
in this study after they had been discussed
about the experimental protocol. Inclusion
criteria were: male; athletic training expe-~
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rience of at least three years, -aged'20-40
years. The exclusion criteria were: hy-
pertension, hereditary hypercholesterolae-
mia, diabetes mellitus, infertility and
smoking. -

Participants completed - an- extensive
questionnaire on health status, “training
habits, past history and the previous use
of AASs, then had a full physical examina-
tion to exclude any relevant diseases. All
subjects gave their written informed con-
sent before participating.

All members in AAS group adminis-
tered several steroids (oral and im injec-
tion) simultaneously for periods ranged
from 10-18 weeks during the study. The
total amount administered by each partici-
pant exceeded the recommended thera-
peutic dose. They also had previous expe-
rience of AAS self administration for

about 2-11 years. Table (1) shows the used

AAS drugs, the routes and the -average
dose. They purchased the AASs from mar-

ket. The researchers were not involved in .

purchasing or 'administering these com-
pounds.

From mformatxon supphed by the sub--
jects, the AAS users had been drug free for
69 months before the start of the study. -

However, to objechvely exchide recent

drug use, ur ine was collected from all sub-.
jects for drug analysm at the beginning of -

the experiment.

Mansoura . Forensic Med. Clin. Toxicol.
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At the beginning ‘of the experiment

"base line" and after 14 weeks of AAS use,
and six weeks after cessation, biood was

drawn from the antecubital vein after 12
hour fasting, for the measurement of ser-
um concentratioris of total cholesterol, tri-
glycerides, HDL~cholesterol ~ (HDL-C),
LDL- cholesterol (LDL-C), apolipoprotein
Al (Apo-Al), apolipoprotein B  (Apo-B),
and lipoprotein (a) (Lp(a}). -

. Methods: " _
‘Lipid measurements:

Plasma Total Cholesterol (CHOD-POD;
Spinreact, S.A. , Santa Coloma , Spain) and
triglyceride (GPO-POD; Spinreact, S.A. ,
Santa Coloma, Spain) - were determined
by  commercial - enzymatic * ¢colometric
methods on Spekol 11. '

~HDL-C (Spinreact, S.A., Santa Coloma
Spain) was measured by enzymatic colo-
metric methods for total cholesterol after
precipitation of the very low density
(VLDL) and low density(LDL) " lipopro-
teins from plasma by using phosphotung-
state in the ‘presence of magnesium ions
and using the supernatant for determina-
tion of HDL-C (Grove,1979). LDL choleste-
rol calculation was based on the Friede-
wald formula accordmg to Schectman et
al,, (1996) B '

Apol:poprotem Al and apohpoprotem |
B determination: -~

* Apolipoprotein A1 was measuered ac-
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cording to Miller et al., (1980) by electro-
immuno- assay where pretreated samples
and standards were run on agarose gel
with anti- ApoAl . antiserum (Sigma
Chemical Company, St. Louis, MO) at 130
V for 6 hours. The Apo-Al particles contin-
ue to migrate and react with anti-apoAl
antibodies. After washing and drying the
gel, the height of the resulting immunop-
recipitation rocket is proportional to the
ApoAI concentration. The rocket heights
(ApoAlI concentration) were . compared
with the calibration curve generated with
the apoAl standard serum pool. .

Apolipoprotein B was measured by
electroimmunoassay. Anti-Apo B antiser-
um (Sigma Chemical Company, St. Louis,
MO) was used. The samples were used
untreated and undiluted unless the Apo-
B concentrations were greater than the

top of the standard (Marcovina- et al.,

1993).

Lipoprotein (a) measurement:
Lp(a) was. analyzed - according - to

Bostom, (1994) by using a- commercially
available enzyme-linked  immunosorbent-

assay (Strategic. Diagnostics, NewYork,

Methods of hormonal assay:

Serum FSH , LH ,and T (both in human

and rats) were measured by immuonomet-

ric assay according to the protocol of Im-

mulite (Diagnostic Product. Corporation,
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U.5.A.) using Immulite Automated Immu-
noassy Analyzer (Diagnostic Product Cor-
poration, U.5.A.} which automates the en-
tire assay process. Inter- and intraassay
variation coefficients for LH were 9.6%
and 5.7%, respectively, for FSH were 7.5%
and 6.4%, respe"cti'vely and for testosterone
were 7.8% and 7.0%, respectively,”

Experimental part:

Animals:

Forty healthy male rats obtained from
the animal house of Faculty of Medicine,
El-Minia University. They were 14-22
weeks of age and weighing 200 + 50
grams. All animals were provided with
the ordinary animal food and water and
conditioned at room temperature for one
week before the experiment. They were di-
vided into two groups: '

- Control group (n = 20) which were
subdivided equally into two subgroups:-
Blank group where rats received n'o_thin'g
and., vehicle treated group where each rat "

was injected i.m by 0.1ml stafflower oil.

AAS-treated group (n = 20)

Each rat in AAS group was adminis-
tered 5 mg/kg body wt testosterone pro-
pionate (TP) intramuscularly twice weekly
for 8 weeks. At the end, Se_rufn FSH, LH, |
T and intra’ testicular T were measured.
Testes of the sacrificed animals were ex- -
amined . histologically  for the resultant

- changes. '
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- Methods ;- L

Testes were immersion flxed in Bouin
fizative overnight and then stored in 70%
ethanol. Testes were dehydrated through
a standard series of increased ethanol con-
centrations and were embedded in paraf-
fin wax, sectioned at 10 pum thickness and
stained with hematoxylin and eosin. = = .-

 Spermatozoa were obtéineri by making
stmall cuts into the epididymis of fresh un-
fixed testis and placed into 1 ml of modi-

~ fied Krebs Ringer- bicarbonate solution

(pH 7.4). After 10 minutes at 37°C. The ep-
ididymis was removed, and the resultant
sperm suspension was smeared on slide
and counted.

Stahstxcal A.naiyms 3

Data are expressed as mean +(SD) Re-
sults were tested for statistical signifi-
cance using the Post Hoc test after one-
way ANOVA to compare changes be-
tween groups. P value <0.05 was consid-
ered significant.

 RESULTS

Human part.

At baseline s{u&y, ‘both control and

AAS groups were comparable with re-
spect to age, height, weight, training expe-
rience and weekly training hours.. During

the study | all partmlpants mamtamed the1r'._
regular training - reglmens “without - any:

changes
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- Serum lipids and lipoproteins:

~ .~ Anabolic androgenic steroid use caused
“insignificant ¢hanges neither in serum tri-

glycerides not in total cholesterol.A signif-

“icant increase in LDL-C (from 99.73 + 6.15

to 12845 + 2.14 mg /dl) and a significant
fall in HDL-C (from 41.91 + 1.78 t0 23.36 +
2.91) mg/dl) were found when compeued
with baseline levels. - :

- These changes were also associated
with significant increase in- apolipopro-
tein-B concentrations (from 123 + 9.61
to 144.73 + 9.42 mg/d}) and significant de-

<rease  in apolipoprotein-Al - concentra-

tions from (120.55 4 9.94 to 95.55 + 10.14
mg/dl). Also significant reduction in lipo-
protein (a) concentrations from’ (25.55 +
5.66 10 9.18 + 2.86 mg/ di) were observed.

- Six WEELS ‘after AAS regimen with-
drawal, the lipoprotein variables had not
retutried to baseline concentrations par-
ticularly lipoprotein (a) concentrations
which rernained decreased. Tables (2, 3)
and figure (1) illustrate the results.

I‘(epmduc&ive hormones:
- At baseline, ne significant dlfferences in
setum  reproductive hormones between

_ 'the controi and AAS: groups.

Meari’ sezum testosterone level was in-
creased in AAS group when' compared

. with bageline leVeI buf remamed thhm‘
- the normal range. B
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Both serum FSH and LH levels were

significantly suppressed- in AAS group

(from 4 + 1.3 and 3.59 + 1.59 to 0.86 + 0.79
and 1.45 + 0.49 1U/L) respectively when
compared with the baseline and control
levels at the end of the 14th week of treat-
ment period. '

Changes in serum reproductive hor-
mones were reversible. They returned to
baseline levels 6 weeks of recovery period.
Results were shown in tables (4,3) and flg-
ure (2). : :

All urine samples analyzed at baseline
were free of any AAS metabolites.

Experimental Part : :

No significant differences between the
blank and the vehicle treated group ad-
ministered stafflower LM as regard testic-
ular weight, testicular sperm numbers,

plasma FSH, LH, T and mtra~test1<:ular T
were observed.

Testicular weight and testicular sperm
numbers:

A significant decrease in - testicular
weight was. observed in- AAS- group 8

weeks after. testosterone propionate (TP)

administration, the. mean testis weight
was reduced from 2.29 + 0.43 gm to 1.03
+0.33 gm when compared with the control
group.. Also there is a significant decrease

in mean testicular sperm. content from.
* 2546 million /

101.6 + 31.02 to 43.63 +

Mansoura J. Forensic Med. Clin, Toxicol,
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testis of the control values (Tables 6 7&

F1g 3).

- Reproductive hormones:

Eight weeks after TP injection, plasma -
~ levels of FSH and LH significantly de-

creased from (4.25 + 1.6 and 0.88 + 0.46 to

+ 1.03 and 0.15 + 0.22ng/ml) respec-
tively.Plasma testosterone levels remained
at the normal range, where intra-testicular
testosterone levels were significantly re-
duced from 491.5 + 21,08 to 14.2 + 10.23
ng\ testis) of control levels (Tables 6, 7 &
Flg 4) ' -

' H1stoiogical examination of the testis of

the adult rats in AAS group showed arrest
of advanced spermatogenesis in the serni-
niferous tubules and severe depletion of
the number of leydig cells in the intersti-
tial compartment (Figs. 5,6,7).

DISCUSSION

Nowadays, lots of individuals espe-
cially adolescents, are using -in a mark-
edly increasing manner- a wide variety
of anabolic androgenic steroids (AAS),
running behind the shape of the perfect

As regard the human part:
© AAS use in this work caused significant
increase in LDL-C and significant fall in
HDL-C* which is compatible with Wu,

- (1997) who explained that AASs stimulate
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- hepatic triglyceride lipase, - (an enzyme
that regulates serum lipids) resulting in
decreased serum HDL-C (the good cho-
lesterol) and its sub-fractions which may
-have long-term consequences -in in-
creasing the risk to ischemic heart dis-
ease .

Similarly, Parssinen and Seppala (2002)
- _recognized association of AAS use with

- hypertension and dislipidaemia (raised
low denéity lipoprotein and reduced high
density lipoprotein cholesterol, and raised
triglycerides).

AAS administration in this study also
led to significant decrease in both serum
- concentrations of Apo-Al(the major com-
ponent of the HDL particle) and serum
atherogenic Lp (a) whereas Apo-B in-
creased significantly. Total cholestercl and
triglycerides did not change significantly.
Altered lipoprotein profile have also been
reported by Kutscher et al., (2002).

Lippi et al, (1997) stated that the fat
- composition of Lp (a) is comparable to
. that of LDL-C, but the most important dif-
ference is the presence of a specific apo-
protem(a) A close correlation has been re-
ported between the serum concentration
of Lp(a) and accumulation of this particle
in the vascular wall. :

In conirast w1th the detnmental effects'

of AAS on lipids, AASS may favorably

Mansoura J. Forensic Med. Clin. Toxicol.
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~lower “Lp(a) “concentrations. The exact
~‘mechanism by which AASs decrease Lp(a)
- concentration was suggested by Zmuda et

al., (1996) - to ‘be mediated through de-

_creasing apo-A synthesis. -

Six weeks after AAS withdrawal, lipo-

~protein variables had not returnied to base-

line concentrations. Recovery was signifi-
cantly slower in particular Lp (a)
concentrations which remained decreased.

This is highly consistent with Hartgens et

al., (2004)

. Moreover,.AASs-appear to drive exag-
gerated left ventricular  hypertrophic
(LVH) growth response to any hyper-
'trophic stimulus as exercise. Left ventricu-
lar wall thickness and cavity dimensions
were assessed by Urhausen et al., (2004)
in 17 AAS users and 15 non users using
echocardiography. They found evident
LVH and absolute LV muscle mass meas-
ures were significantly greater for users
than non users. '

the hjrpothésis ‘that
AAS ‘may induce’ coronary vasospasm
and " powerful - influences on "coagula-

- tion and . platelet aggregation in suscep-

tible individuals ‘was reported by Payne

- etal, (2004) who' recorded several cases

of increased -

thrombo-embolic * risk as

- This work showed that both serum ESH
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and LH levels were significantly sup-
pressed in AAS group while serum testos-
terone level was increased - but remained
within the normal range. The same effect
was observed by Torres-Calleja et al.,
(2001). This effect was explained by Ma-
cIndoe et al., (1997) via-the negative feed-
back loop of the hypothaj.armc pxtultary
gonadal axis. : .

Androgenic . anabolic steroids use: in-
duce suppression of sex hormones which
result in hypogonadotrophic hypogonad-
ism  with subsequent azoospermia in
many couples mvestlgated by L1oyd et al.,
(1996). S

This work also exhibited that sex hor-
mones changes. returned to baseline levels
6 weeks of recovery period, this agree
with Hartgens et al., (2004). .

Regarding the experimental part:

Administration  of TP to adult male -

rats in this work resulted in significant

decreases in plasma LH, FSH and in- _

tra-testicular T. This occurred without
significant changes in plasma T levels.
This agree = with Nagata et al,; (1999)

and Bhasin et al,, (2001) who  found

these parameters -decreased - rapidly - to

very low levels by AAS use. But does not

agree with Clark et al, (1997) as-. they
proved that serum testosterone levels

were also suppressed as they used high
doses of AAS compounds for longer pe~ .

Mansoura J. Forensic Med, Clin. Toxicol,
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riods. than those used in thls work (12

. Weeks)

Farrell & McGinnis, (2004) stated
that ejaculation was affected by AAS
administration” and only recovered to
control  levels at 15 weeks of with-

drawal.

~ This work also showed that both testis
weight and testicular sperm counts were
markedly decreased by TP freatment A
nearby results were found by Lue et al.,
(2000) in both heat and testosterone treat-
ed ammal groups compared w1th the con-
trol one.

Similarly, Noorafshan et al, (2004)
found the mean testis weight and length
of the seminiferous tubules reduced ap-
proximately by 32% and 31% respectively
in comparison with the control group in
animals received hlgh doses of nandro-
lone decanoate. - o

+ McGinnis et al., (2002) found all repro-
ductwe hormones and tissue weights re-
turn to normal after very long period of -
AAS withdrawal (eighteen weeks), sug-
gesting possible long Iastlng effects of
chromc: AAS exposure '

Examination of the testicular tissue
indicated arrest of advanced spermato-
genesis in-the seminiferous tubules and
a severe’ depletlon of the number of
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Leydig cells in the interstitial compart-
ment as a result of treatment. This is
greatly compatible with Feinberg et al,
(1997) who stated that high doses of
AAS depleted Leydig cell number in
the pfepubertal and adult rats as well,
The depletion occurred in the prepu-
bertal animals after 16 weeks withdraw-
al was reversible, while the depletion of
the adult animals did not return to the
control level suggesting a long lasting
alteration.

Nagata et al., (1999) treated mature stal-
lions with 800 mg nandrolone decanoate
every 3 weeks for 3 months and found
same results.

Mansoura J. Forensiz Med. Clin. Toxicol.
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CONCLUSION
. AND RECOMMENDATION

It was concluded that administration of
AAS produces comparable profound unfa-
vorable effects on lipids and lipoproteins,
leading to an increased atherogenic lipid
profile and to great extent may be respon-

sible for developing male subfertility dur-

ing use. So men abusing steroids must be
warned about their potential long term ad-
verse effects . | |

Ackn'owledgment R
- Many thanks to Prof. Dr. Wafaa Fargha-
ly, professor of pathology for her help in
the histopathologic part.

- Vol.XI No.2, july 2004



Eshak et ai...
' 94

Table (1): The tiséd AAS drugs, the rdu_tcs__an.d_ thc' average used. dose .by“
~adult male athletes. S | . .

Scientific name | Generic name Routeof ' | Total amount of
S SR administration |~ drug used

Nandrolone Deca-Durabolin . IM 350 mg
decanoate o N o "

Testosterone | Primoteston dopot IM 275 mg
propionate 2 "

Testosterone Primoteston depot LM 800 mg
enanthate .

Testosterone ~ Andriol Oral capsule 950 mg

undecanoate o o

Mesterolone " Proviron ~ Oral tablets 1200 mg

Table (2): Effects of AAS use and withdrawal on serum lipids and lipoproteins
in adult male athletes.

aramet- Choles- | Triglycer- | HD.Lm | L.D.L. ApolipoAl ~Apclipo B Lipo (a)
ers terol ides g/dl mg/dl mg/dl myg/d] mg/dl
mg/dl mg/dl
Groups
GI1 | X& | 190.90% §2.64 & 4436+ | 1053+ 125.18 + 105,91 £ 23.27%
SD 19.05 17.74 6.77 8.69 9.28 29.80 7.59
G2 | Xt | 19945+ 95.55 % 4191% | 99.73 % 120.55 % 123.00 + 2555+
SD 30.5¢6 16.91 5.91 6.15 9.94 92.61 5.66
G3 | X+ | 203.36% 87.55 % 2336+ | 1285+ 95.55 & 144.73 % 9.18 %
SD 22.92 19.62 2.91 7.09 16.14 9.42 2.86
G4 | X& | 189.18+ 100.55 + 30824+ | 1184 106.36 = 129.36 & 15.09 %
SP 11.21 12.91 4.07 12.14 6,50 6.70 2.98
1.041 1.755 39.973 23,147 24.400 10.194 23.449
£ .
P 0.385 0.171 0.000* 0.600* 0.000% 0.000* 0.000%*

Mansoura J. Forensic Med, Clin. Taxicol,
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Table (3): Comparison of AAS use and withdrawal onserum lipids and

lipoproteins between different groups in adult male athletes.

Para, | Choleste-rol | Triglyceri- H.D.L-C L.D.L-C Apo. Al Apo. B Lp. {(a)
mg/di ~des mg/dl mg/dl -mgfdl mg/dl | - mg/di
f;;’ MD| P |[MD| P |MD| P |[MD| P |MD| P [MD] P [MD | P
TvsZ | 855 | 100 | 1291|032 | 245 | 100 | 555 | 088 [464 070 [ 1305 |65 [aed 670
Tvs3 | 1245 | 100 | 491 | 095 [21.00 | 000 | 23.18 000 | 29.64 | 000 | 3882 000 I Hoi 1500
| . ® . _.. E '..-_‘ * I *
Tvsa [ 1737 [T00 [ 1701 | 023 | 1355 [000 | 1300 | 007 | 1882 | 000 | 2345 | 002 | 18.82 | 060
2vs3 | 391 | 1.00 | 800 | 0.83 | 1855 | 000 | 2873 | 0.00 | 2500 | 000 | 2173 1005 2500 1000
C . ° . ..-_ . » e -
Tvsd | 1027 | 100 | 500 [695 TTT00 [0.00 | 1864 [ 000 [T278 008 1536 1055 T1a5 50
3vs4 | 14T8 | T00 | 1300 | 095 | 743|009 | 10.09 |06 | 1082 | 006 | 1536 | 033 108z [ 006

Group 1(G1) : Control {n = 11), adult males athletes never used AASs before.

Group 2 (G2): Baseline (n= 18).

Group 3 (G3): Adult male athictes self administered AASs for 12-16 wecks.

Group 4 {G4): 6 weeks after drug cessation.

Para= parameters.

VS= VErsus

H.D.L-c: high density lipopretein cholesterol.
L.D.L-c: low density lipoprotein. Cholesterol.

Apa.Al

: Apolipoprotein Al
LP. (a} : Lipoprotein (a).

Apo.B": Apolipoprotein B

M D=mean difference.
Values are expressed as mean X + SD (standerd deviation)

P *< Q.05 is significant,

Tabie (4) Clwanges it serum reploductlve hormones by AAS use and mthdrawal'
between d1fferent greups 111 adult male athletes

Mansoura J. Forensic Med. Clin. Toxicol.

Earameters _' Sewm Testosterone Serum L H Serum F S. H (IU/L)
Ea - © (nmol/T) (IU/L)

_ Groups"‘._.‘-’-_.,_h_ o T
Groupl | X=* 18.55 *+5.68 4.32 1 42 3.73£1.79
Group2 | Xz 16,55 £5.07 o 4.00 £1.30 - 3 59 :1:] 59 :

. SD . G :
Group3 | X<+ 24.27 £ 7.44 086079 | 1 45 % 0. 49 -
Group4 | X+ 19.64 £ 7.59 3794137 3. 82 + 1 38 !

- F S - 2.760 '18.076 7.183

P 0.06 0.000% 6.001*
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- Table (5) : Comparison of AAS use and withdrawal on serum reproductive

~ hormones between different groups_'_in adult male athletes.

... Parameters” Serum testosterone Serum L.H., . Serum F.S.H.
T (umol/l) (IU/L) AU/L)
Groups MD P MD P MD P
1 versus 2 2.00 0.92 0.32 0.99 0.14 0.99
1 versus 3- 5.73 0.26 ' 3.45 0.00%* 2.28 0.006*
1 versus 4 1.09 0.99 0.53 0.79 9.09 0.99
2versus 3 7.73 0.06 3.14 0.00* 2.15 0.01*
Z versus 4 3.09 - 0.77 0.21 0.98 0.23 0.99
3 versus 4 4.64 0.44 2.93 0.00* 2.37 0.004*

Group 1(G1) : Control (n = 11), adult males athletes never used AASs bc_fore.'

Group 2 {G2): Baseline {n = 18).
Group 3 (G3): Adult mate athletes self administered
Group 4 (G4): 6 weeks after drug cessation,

Values are expressed as mean X = SD (standerd deviation)
M D = mean difference. .
P¥ < 0.05 is significant

L.H. : Luteinizing hormone.
F.5.H. : Follicle stiraulating hormone

AASs for 12+16 weeks,

Table (6): Changes in testicular weight, testicular sperm count and reproductive

hormones in adult rats administere
- kg i.m twice weekly for 8 weeks,

d Testosterone propionate 5 mg/

Testicular sperm

"Parameters Testicul- Testicular Plasma Serum Serum
T S Far weight | count: . - |- testosterone. .| .testosterone L.H. F.5.H.
Grou‘."é"«.. ® (million/testis) _ (ng/testis) | .. (ng/mi) (ng/ml) {ng/mi)
Group | X 229 & 11160 % 491.50+ 285047 | 0.88x | 425+
1 t 0.43 10.22 21.08 o 0.46 1.60
SD
Group | X 2.36% 112,60+ - 496.50+ | 2.95+0.44 | 090+ | 4.85+
2 + 0.46 8.71 29.91 0.30 1.87
spl : |
Group | X 1.03 % 36.60 % 14,20 270039 | 0.15+ 240+
3 & 2 0.33 10.72 16.23 0.22 1.83
SD
- 32.92 181.741 .. 1594.295 0,626 16.32 6.855
P 0.000* 0.000* 0.000* 0.974 0.000* | 0.004*

Mansoura J. Forensic Med. Clin. Toxicol.
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Table (7) Comparlson betweon changes in testlcular weigh
-reproductive - hormones

count

and

expenmental groups.

»

97

__tostlcular sperm
between the different

Testxcular

i Testacular

o Testieular -] <

Pla‘sma s

Serum L.H.

Serum F.S.H.

“Parameters : ssticulal y _
welght_(g)_._.__ sperm count 'testostorohe'_- ‘testosterone | - (ng/ml) {ng/ml)
st Omillon/testis) (ngltestzs) S ng/mi) - :
Groups s A . .
MD |P  |{MD P MD [P {MD |p  |MD {P |MD |P
Lversus2 | 7.000 | 100 | 1.00° *| 098 |5.00 | 088 | 600 |1.00|2000°| 100 | 0.600 | 1.00
1versus3 | 126 | 0.00 7500 |0.000 {4773 {000 |7.09 | 100073 |o0.00|1.85 |.037
2 versus 3 1.33 .4 0.00 76,00 {0.000-] 482:3 | 000 -] 0.32-] 0.98 [ 0.75 | 0.00 | 245 | 0.004

Group 1 : Blank group (n = 11), rats rocewed noﬂung
Group 2 : Vehicle group (n = 10}, rats injected IM by 0.1 staffiower 011
Group 3 : AASs-treated group (n = 20), each rat was mjected IM by 5 mg/kg tostostcrone propxonate twice weekly
' for 8 weeks.
Values are expressed as mean X + SD (standerd devmnon)
M D=mean difference.

L.H. : Lutenizing hormaone 7 o
F.S.H. : Follicle smnulatmg hormone

- Mansoura J. Forensic Med. Clin. Toxicol.

P 20,05 is significant,
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Fig. (2) : Effects of AAS on sex hormones in male athletes.
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Fig. (3) : Effect of TP injection on sperm count, testicular weight and intratestic-
ular testosterone in rats. B

o) 'C'cﬁ(:"."riglml"3_
1BLH L s
o |sSseumT) e

. Blank group '-"_Vehi;l:_e-g'l‘pti
 8weeks BRI

. Fig: (4) : Bifects of TP injection on rats reproductive hormones.
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Fig. (5) :' A photomicrograph of testis from the control group of rats showin g the
normal histological structure. (H& E; X 250).

; N TR ¥z

: A photomicrograph of testis from TP treated group showed severe de-
pletion of the number of leydi

g cells in the interstitial compartment
and sloughing of the germinal epithelium. (H & E; X 400).

Fig. (6)

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XII No.2, July 2004
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Fig. (7) : A photomicrograph of testis from TP treated group shows arrest of ud-
vanced spermatogenesis in the seminiferous tubules. (H & E: X 400).

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XII No.2, July 2004
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