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Effetti dell’allenamento
sull’apparato emopoietico




The life cycle of a red blood cell

a) Kidneys respond to a lower than
normal oxygen concentration in the
blood by releasing the hormone
erythropoietin.

b) Erythropoietin travels to the red
bone marrow and stimulates an
increase Iin the production of red
blood cells (RBCs).

c) The red bone marrow manufactures
RBCs from stem cells that live inside
the marrow.

d) RBCs squeeze through blood vessel
membranes to enter the circulation.

e) The heart and lungs work to supply
continuous movement and
oxygenation of RBCs.

f) Damaged or old RBCs are destroyed
primarily by the spleen.
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Distribution of Flow at rest and
during Acute Exercise
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Hemoglobin, red blood cell count, and hematocrit in high
school female cross-country athletes and a comparison
group during the competitve season. Significant changes
occur during training in the high school athletes levels._
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Is It anemia? \




plasma volume?

w does execise expand the

1. Increasing mean arterial blood
pressure and thus capillary
hydrostatic pressure

2. Generating lactic acid and other
metabolites in working muscle that
INcreases tissue osmotic pressure
producing

3. Producing sweat




Water loss at rest and
during prolonged exercise

Source

Resting Exercise
of loss

ml/h % total | ml/h % total
Skin 14,6 15 15 1,1
Respir 14,6 15 100 7,5
Sweat 4,2 5 90,6
Urine 58,3 60 10 0,8
Feces 4,2 5 0 0
Total 95,9 —

mil/h mil/h




Osmolarity and Volumes
variation effects: Local

Volumes Reduction

-+ Extracellular Na* Concentration
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Volumes Reduction

Extracellular Na* Concentration
+ Osmolarity extracellular lig

Osmoceptors

Hypotalamus

!

ADH release

!

Renal water retention




Osmolarity and Volumes
variation effects: Systemic

Volumes Reduction

renal flow reduction
Renin-angiotensin Sistem
& Aldosterone

4

Aldosterone increases\
Na™ H,O reabsorption
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4)Hypotal Stimulation
of post Pytui Gland

1) Musc Activ e ’ ADH Stimulati
+ Sweating ) timulation

6) ADH stimulates renal
tubule reabsoption
of water

7) Plasma Volume
Increased




Prolonged Exercise & Aldost

2) Sweating reduce
plas vol & kidneys flow

3) Reduced kidneys
flow stimulates
Renin-Angiot Sist

1) Musc Activity - =4 4) Angiot Il stimulates
Sweating > Blood release of Aldoster

Pressure

5) Aldost increases Na
and H,0 reabsorption

6) Plasma Vol Increases
and Urin Vol Decreases




What good iIs the expanded
plasma volume?

1. The rise in plasma volume increases the
cardiac stroke volume.

2. This increase more than offsets the fall In
hemoglobin concentration per unit of blood

so that more oxigen is delivered to muscles

. The athlete’s blood is “thinned” in a
healthful way;both hemoglobin and
fibrinogen are diluted.This makes blood
flow more easily and clot less readily and

thus helps prevent heart attack and stroke




Schematic Hematocrit
of different subjects
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Change in Plasma Vol during 3 days
of repeated exercise & dehydration

Ht-Hb
—&— Plasma vol
RB Vol

o
c
©
r_
O
o -
S .

1 2 3 4 5 6 7 8 9 10
Days




Anemia (a decrease in the number of RBCs, Hb
content, or Hct) can result from decreased RBC
production (erythropoiesis), increased RBC
destruction, or blood loss.

Anemias due to decreased erythropoiesis are
recognized by reticulocytopenia, which is usually
evident on the peripheral smear.

The RBC indices, mainly the MCV, narrow the
differential diagnosis of deficient erythropoiesis
and determine what further testing is necessary.




MNormal amount of Anemic amount of
red blood cells red blood cells

classification of anemia
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regenerative nonregenerative
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blood loss hemolysis intra-marrow extra-marro
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external internal

Red biood cells take up oxygen from
the lungs and release carbon dicxide
back to the ungs.
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Red blood cells transport
oxygent to the rest of the
body.




CHARACTERISTICS OF COMMON ANEMIAS

CHARACTERISTICS OF COMMON ANEMIAS—Continued

Eticlogy or Type Morpholegic Changes Special Features
Blood loss, acute Nommochromic-nommocytic, with  1f severe, possible nucleated
pelyechromatophilia RBCs and left shifi of WRCs
Hyperplsix marmow Leukoc ylosis
Thrcmabo: yiosis
Bleod loss. chionk Same as iron deficiency Samme as iron deficiency
Folate deficiency Same as vitamin Bz deficiency Serum folate < S ng/mb i< 11
nmoll)

REC folate < 225 sg/ml. RBCs
(< 510 nmol/L)

Mutrtonal deficiency and mal-
absorpuon (in spruc, prq:l&
<y, infancy, of

Heveditary Spheroidal mricrocyies Tncreased mean RBC Hb lewel
spherocytosis Momoblastic erythroid hyperplasia 1 d RBC fngility

Shonened mrvival of labeled

Increased radicactivity of spleen
{exceeds that of liver)

Hemolysis . chronic

Mormochrommc _mormoc v

ormnchiormic eV

Marrow erythroid hyperplasia

Reticulox ytesis

Marmow erythroad hyperplasia

Bacaphilic ctippling (especially in
lead poisoning)

ytic early,

Tion deficiency

Marrow failure

Mormoblastic marmow
Mormal iron stores

Micocyie, mith ansocyioas and
pakilocyoas
Reticulacytopenia

Hyperpletic marrow, with delayed
hemoglobination

Momochromic-normocytic {may
be macrocytic

Reticulocylopenia

Failed marmow sspimtion (often) or
evident hypoplasia of erythroid

series of of all elements

Tncrrased eerom bilinkbin and
LDH
Increased mool and unine wro-
bilinogen

H, Sohimuria i fal

cases -

Hemoside rinunia
Increased serum bilirubin and
LDH

Shortened RBC hife span

locreased radiciron numove o

Hemeside rinuria

Decreased serum iron

Decreased total irca-binding
capacity

Mormal serum fernun

Normal mamow iron content

Pos sible achlodydna, smooih
vongue. and spoon nails

Absert stainsble marrow iron

Low serum iton

locpeased total iron-bidiag
capacity

Low serum fervivin

Low RBC ferntn

Idiopathic > 50%) or secondary

to cxposure to toxic dnrgs or
chemicaks (eg. dlht-ﬁcn-

Kriology or Type Morphelegic Changes Special Features
Muairow teplacement  Anisocytok and poililocyiods Maitow infillifation with ifec-
imyelophthizi Nucl iRACs ﬁuulﬂ-lml-n h:’m“
Early granulocyte precursors Foasiile orlipid -‘! !
Marow spimtion m.lyl-ﬂfu.l OF MY e nomegaly
chow leukemis. myeloma, or
metastatic cells Pessible bony changes
Radioi ron uptake greater over
spleen and liver than over
S
Pamxysmal cold MNormochromic-normocytic Follows exposure to cold
b meglubmua Reailts from a cold agglutinin or
hemaolysin
Often amociated with syphilis or
other infections
Paroxysmal noctur- Num)q'ncdniybe ypoch Dark ing urine
nal be ok i of iren ¥ Hemosiderin
M may be bypesccluler o Positive acid hemolysis (Ham's
hypocellular test) and sugar-water lests
imosdy replaced by flow
cytometnic testing)
Sickle cell anemia  Anisocytosis and poikilocytoas Largely limited to blacks
Some sickle cells in smear Urinary isoahenuris

Sideroblasuc snemia

Thalasse mia

Vitamin B2
deficiency

All RBCs ackde in prepacation with
hypoxdaor byperosmolar expo-
sure

Ukually hypochromic but dimor-
phic with normocytes and macro-
cytes

Hyperplastic marro. with delayed
hemoglobination

Ringed sideroblasts

Microcytic

Thin cells

Target cells

Basophilic aippling
Anisocytoss and poililocytogs
Mucleated RBCs in homozygotes

Oval macrocytes
Anisocyosis
Reticulocytopenia
Hypersegmenied WBCs
Megaloblastic mamow

Hb S on electiophoreas

Possibly painful vaso.ccclusive
cnses and leg ulcers

Bony changes on x-ray

Inbom o acquired metsbalic
defect

Srainable marrow o plenniful)
Resp to vitamin B, admini
tration { mre)

Commouly part of myclodysp.
e syndrome
Decreased RRC fragility
FElevaied Hb A; and Hb F jofien)
Meditertanean ancestry
[T

Anemic homozygotes from
infancy

Splencmegaly

Bone changes on v-ny

Serum By: < 130 pg/ml.
i< 130 pmolL)

Frequent (I and CNS involve-
mery

Positive Schilling test (although
no longer done )

Elevaied semum bibirubin

Increased LDH

Antibedies to intnnsic factor in
R LLREEE LT S

Abgent gastric intrinsic factor

seCTenon




Diagnosis of Anemia

» Laboratory evaluation begins with

» CBC with WBC and a CBC, including WBC and platelet

counts, RBC indices and
platelets morphology (MCV, MCH, MCHC,

- - RBC volume distribution width
> RBC IndlceS and [RDW]), and examination of the

m()rph()l()gy peripheral smear.

Reticulocyte count demonstrates

> Reticu IOCyte count how well the bone marrow

compensates for the anemia.

> Peri pheral smear Subsequent tests are selected on

the basis of these results and on

> Sometimes bOne the clinical presentation.

Recognition of general diagnostic

marrow aspi ration patterns can expedite the
_ diagnosis
and biopsy




» The automated CBC directly measures Hb, RBC
count, and MCV (a measure of RBC size).

» Hct (a measure of the percentage of blood made up
of RBCs)

» MCH (a measure of the Hb content in individual
RBCs)

» MCHC (a measure of the Hb level in individual
RBCs) are calculated values.

» The diagnostic criterion for anemia in men is Hb <
14 g/dL, Hct <4290, or RBC <4.5 million/L; for
women, Hb <12 g/dL, Hct < 37%0, or RBC < 4
million/L. For infants, normal values vary with age,
necessitating use of age-related tables.

» RBC populations are termed microcytic (small cells)
If MCV iIs < 80 fL, and macrocytic (large cells) if
MCV is > 100 fL.




» However, because reticulocytes are also larger than
mature red cells, large numbers of reticulocytes can
elevate the MCV and not represent an alteration of
RBC production.

» Automated techniques can also determine the degree
of variation in RBC size, expressed as the RDW. A high
RDW may be the only indication of simultaneous
microcytic and macrocytic disorders (or simultaneous

microcytosis and reticulocytosis); such a pattern may
result in a normal MCV, which measures only the
mean value.

» The term hypochromia refers to RBC populations in
which MCH is < 27 pg/RBC or MCHC is < 30%06. RBC
populations with normal MCH and MCHC values are
normochromic.
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** Iron deficiency Is the most common cause of
anemia and usually results from blood loss.
Symptoms are usually nonspecific.

“+*RBCs tend to be microcytic and hypochromic,
and iron stores are low as shown by low
serum ferritin and low serum iron levels with
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N serum total iron binding capacity.

ne diagnosis Is made, occult blood loss is
pected. Treatment involves iron

lacement and treatment of the cause of

blood loss.
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_~"Is Hb <12 g/dL ™
in premenopausal @ -
and prepubertal patients ~
or <13 g/dL in " and g
~~._ postmenopausal 5;3?/,,/-"'

_—~" Is reticulocyte count

o~ “~ (corrécted for Het) ‘Ac dc‘l
e - - & S~ - S20%? _~ - e réd ce L‘»._,}
_— Areredcel S~ “~__ indices normal? __—
~__indices normal? __— ~ ~

Yes . I Yes o o v

v Hemolysis / blood Refer to
Hypoproliferative Maturation loss hematologist
anemia defect

v MCv L ; 4

. Labs:
! a
Labs. lrbs _ - Check for

Sefuf-ran Seftmiron

= TSAT = TSAT
|—=Sertimm-ferritin =Sertmferritin =~
= Creatinine Yes * ‘ No

All Normal Work up sourcs of Refer to
‘L v \ blood loss and treat hematologist

Refer to — Abnormal — .
hematologist AN

Refer to
ematologist

Refer to Vitamin
hematologist replacement

All Normal y Abnormal "\ Both Normal
rh

Abnormal

f 1F ‘--‘.-_' ._-'if' ——

Serum iron, TSAT, | [ Serum iron and TSAT Creatinine
and serum ferritin | |low, but serum ferritin =2 mg/dL
low normal or high

| ' |

Refer to
nephrologist

‘ Treai with iron Treat inflammation
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A combination of the following factors place athletes at risk
of iron deficiency:

e Inadequate supply of dietary iron. Athletes who avoid red
meat have difficulty meeting the body's iron needs.

Increased demands for iron. Hard training stimulates an
Increase In red blood cell and blood vessel production, and
Increases the demand for iron. (Iron turnover is highest for
endurance athletes training at high intensity).

High iron loss. Blood loss through injury, or menstruation.
In endurance athletes, ‘foot strike’ damage to red blood
cells in the feet due to running on hard surfaces with poor
quality shoes leads to iron loss. Finally, because iron is lost
In sweat, heavy sweating leads to increased risk of




ACSM Clinicians’ News and
Highlights

Should we screen for anemia? A seminal
study of the value of the blood count

(CBC) concluded that screening
hemoglobin level is useful .

Yet screening in the preparticipation
evaluation is not recommended. This
policy needs pondering.




»Not screening male athletes makes
sense, because the yield is low and
most men with a low hemoglobin level
have sports anemia.

» Sports anemia Is a false anemia— the

erythrocyte mass is normal. The
hemoglobin is low because aerobic
exercise expands the baseline plasma
volume and dilutes hemoglobin.
Sports anemia Is a benefit—a cardinal
feature of aerobic fitness.




» Not screening female athletes,
however, makes no sense. The cost Is

low, the yield is high, and the fix is
easy.

» Many studies find that about 1096 of
young women have iron deficiency
anemia; yet, less than half of National
Collegiate Athletic Association (NCAA)

Division I-A schools screen female
athletes.
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athletes. Studies have routinely found that
athletes, especially female athletes, are often
Iron-deficient or anemic. Iron is essential for
athletic performance.

One of its major functions is to carry oxygen to and

carbon dioxide away from all the cells in your
body. The brain also relies on oxygen transport
and without enough iron you will find it hard to
concentrate and feel tired and irritable.

Iron is also needed to maintain a healthy immune
system. If you don't have enough iron you may
be prone to more frequent infections.




ACSM CLINICIANS’ NEWS AND HIGHLIGHTS:
DIETARY IRON SUPPLY CAN BE INCREASED BY

1) EATING MORE LEAN RED MEAT,
2) AVOIDING TEA OR COFFEE WITH MEALS;
3) DRINKING ORANGE JUICE WITH BREAKFAST,

4) COOKING IN CAST-IRON COOKWARE;

5) EATING MIXED MEALS, SO THE PROTEIN
FACTOR IN MEAT, FISH, AND POULTRY WILL
ENHANCE IRON ABSORPTION FROM GRAINS,

BEANS, AND LEGUMES.




A Pearl in Diagnhosis

In female athletes only two common anemias are microcytic; only one
of them benefits from treatment, and they can be differentiated by
CBC and serum ferritin alone; no other testing is needed. The first is
iron deficiency anemia, in which the erythrocyte count is low and
erythrocyte distribution width (RDW) is high. Ferritin is also low.
The second is thalassemic trait, commonly alpha thalassemic trait in
a black athlete. Here erythrocyte count is normal or even high and

RDW is normal, as is serum ferritin.

The pearl of a normal or high erythrocyte count in thalassemic trait
Is also a paradox. The athlete is anemic (low hemoglobin) yet has a
normal or elevated number of erythrocytes. The hemoglobin is low
because the erythrocytes are microcytic, but the body compensates
by cranking out more of the little rascals. Thalassemic trait is the
only anemia with normal or high numbers of erythrocytes. It can not
be cured with any therapy, but incredibly, one NCAA football player
with thalassemic trait was treated with erythropoietin, raising his
hemoglobin in 1 month to 16 g/dL from his lifelong baseline of 12
g/dL. However, this is not a good idea.
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IF IRON STORES ARE NORMAL, FOOTSTRIKE OR EXERTIONAL
HEMOLYSIS DOES NOT CAUSE ANEMIA.

THIS IS BECAUSE THE INTRAVASCULAR HEMOLYSIS FROM THIS
MECHANISM IS TRIVIAL, EASILY COMPENSATED BY A SLIGHT
INCREASE IN ERYTHROCYTE PRODUCTION.

IN OTHER WORDS, WE NORMALLY DESTROY (AND PRODUCE) UP TO 25
ML OF ERYTHROCYTES A DAY, AND EXERTIONAL HEMOLYSIS MAY
INCREASE DESTRUCTION BY 1096 (AT MOST). ALL IT TAKES TO
COMPENSATE FOR THIS IS INCREASING THE RETICULOCYTE COUNT
10%b6 (EG, FROM A NORMAL OF 126 TO A NEW LEVEL OF 1.1940).

FOOTSTRIKE HEMOLYSIS IS JAZZY BUT NOT KEY. IT MAY EVEN BE A
BENEFIT, BY CULLING OUT THE OLDER, STIFFER ERYTHROCYTES AND
REPLACING THEM WITH YOUNG, PLIABLE ONES .
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WADA'’s Prohibited List

(1) Scientific evidence or experience
demonstrates that the method or substance
has the potential to enhance, or enhances
sport performance.

(2)Medical evidence or experience suggests
that the use of the substance or method
represents an actual or potential health risk
to the athlete.

(3) The use of the substance or method
violates the spirit of sport




the removal and reinfusion of 900 ml of
freeze-preserved blood
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In a normal healthy body, red blood cells deliver
oxygen to the tissues, including all the muscles.
This oxygen is used by the mitochondria in the
muscle cells to convert carbohydrates and fats into
energy.



e Effects of Alt
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Oxygen :‘Whether you're at

sea level or high on a
mountain, the atmosphere
holds the same level of
oxygen: 21%6. As people
climb higher, however, they
experience less atmospheric
(barometric) pressure, and
the oxygen molecules are
farther apart, making it
harder to breathe.




e Effects of Alt
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Acclimatisation :At sea level,

atmospheric pressure helps
force oxygen from the lungs
Into the blood and tissues. At
higher altitudes, as the
pressure decreases, this
process slows down.

The body responds by increasing
the number of red blood cells,
which carry oxygen, as well as
Increasing production of an
enzyme that transfers oxygen
to the tissues.




Living High/Training Low
Spending time at high altitude before training at low altitude results in

- Normal

Living High

Traini

Red blood cells deliver
oxygen to the muscles,
where oxygen is used
to convert sugar to

energy.

The number of blood vessels
and red blood cells increase
to compensate for the
decrease in the amount of
oxygen available.

The increased red
blood cells and
capillaries allow
more oxygen to be
delivered.

" Red blood cells

Capillaries

© 2005, CVAC Systems, Inc.

More
capillaries
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I n anocrmal healdy body, red
bBlood calls ded v cacygen oo
the tssues, Including all the mus-
cles. This cogygen Is used by dee
muscles o comeart swugar (Fusel)

condidoning has besen proven oo
Increase the number of capiliar-
les, providing more surface area
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Sp=nding time at high ahituds bafore waining St low a itude reso b= in
marksd improsement in athletic performance.

Living High
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without ascociated nagative side affects,
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The CVAC Solution
In a safe, tlme effi ment dynamlc sessmn CVAC not only oﬁers superlor

B A high-performance blower
) pulls air out of the instrument
\ while a patent-pending robotic
N valve controls incoming fresh air,
continuously changing the air

. altitud

eS.

-
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= al Arp | AMmizan 8
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_‘.-—_I Sers poday tvpe. A compute|

. program precisely controls the

'1 pressure changes which may

~ range from 300 to 500 changes
in 20 minutes.

M The varied altitude changes
enhance tissue oxygenation, and
the constantly changing air
pressure also improves circulation
of blood. Moreover, stimulation of
lymphatic system function results
in enhanced removal of toxins.




e Effects of Altitude

Blood clotting Red
blood cell production
INncreases at altitude
over one to two
months, causing blood
to thicken, which may
cause clotting in some
chambers. Another
likely source of clotting
IS dehydration at high
altitudes.




Volume (L)

ERITROPOIETINA

Red blood cells
o,

a. Pretraining

b. Posttraining

L’EPO E UN ORMONE PROTEICO
PRODOTTO FISIOLOGICAMENTE DAL

RENE IN RISPOSTA ALL’IPOSSIA.

L’EPO AGISCE A LIVELLO MIDOLLARE
STIMOLANDO LA DIFFERENZIAZIONE

DEI PRECURSORI DEI GLOBULI ROSSI CON
CONSEGUENTE AUMENTO DELLA MASSA
ERITROCITARIA E DEI LIVELLI DI
EMOGLOBINA




ERYTHROPOIETIN (EPO) IS A NATURALLY OCCURRING PROTEIN HORMONE PRODUCED BY
SPECIALIZED CELLS IN THE KIDNEYS. THESE CELLS ARE SENSITIVE TO THE OXYGEN
CONCENTRATION IN THE BLOOD, AND INCREASE THE RELEASE OF EPO WHEN THE OXYGEN
CONCENTRATION IS LOW (HYPOXIA). SINCE OXYGEN IS CARRIED BY RED BLOOD CELLS, TOO
FEW RED BLOOD CELLS (ANEMIA) WILL RESULT IN ERYTHROPOIETIN RELEASE. EPO IS A
CYTOKINE FOR STEM CELLS IN THE BONE MARROW CAUSING THEM TO INCREASE THE
PRODUCTION OF ERYTHROCYTES (RED BLOOD CELLS).

RECOMBINANT ERYTHROPOIETIN 1S A THERAPEUTIC AGENT PRODUCED BY DNA TECHNOLOGY IN

MAMMALIAN CELL CULTURE.




NEL 1987 E STATA INTRODOTTA L’EPO RICOMBINANTE (R-HUEPO)
CON STRUTTURA ED AZIONE SOVRAPPONIBILI A QUELLA ENDOGENA.

LA SOMMINISTRAZIONE DI R-HUEPO CONSENTE DI AUMENTARE LA

MASSA ERITROCITARIA E | LIVELLI DI EMOGLOBINA PER 3-4 SETTIMANE,
CON AUMENTO DEL VO2MAX PARI AL 10%70.

LA SOMMINISTRAZIONE DI R-HUEPQO CONSENTE QUINDI DI
MIGLIORARE LA CAPACITA AEROBICA DELL’ATLETA. GLI EFFETTI SONO
ADDITIVI A QUELLI DELL’ALLENAMENTO, CHE CONSENTE DI AUMENTARE IL

VO2MAX FINO AD UN MASSIMO DEL 20%0.
(INTERNATIONAL OLYMPIC COMMITTEE WORLD CONGRESS ON SPORTS SCIENCE 1990)




. Erythopoletin alfa (Eprex Jansen) Chinese hamster
ovary cells detectable within 7 days

. Erythopoietin Beta (Neorecormon Roche) Chinese
hamster ovary cells detectable within 7 days

. Erythopoietin Darbepoietin alfa (Nespo Dompe’)
Chinese hamster ovary cells detectable within 7 days

. Erythopoietin omega or (Epomax or Hemax) Chinese
hamster ovary cells detectable within 7 days

. Erythopoletin delta or Dynepo TKT Human cells
Undetectable

Varlet-Marie E,Sport Med 2003




A. Aumento Ematocrito

B. Aumento del G.R.
C. Aumento del HB
D. Aumento del Reticolociti




L’EPO viene spesso utilizzata insieme
ad altre sostanze ‘doping’
Dati NCAA 1997: il 2,5% degli atleti che

assumevano steroidi dichiarava di
assumere contemporaneamente EPO




Blood clotting Red
blood cell production
INncreases over one to
two months, causing
blood to thicken, which
may cause clotting In
some chambers.
Another likely source of
clotting is dehydration .




Tra il 1987 e il 1990 si sono verificati 18 casi di
morte in ciclisti tedeschi e belgi che facevano
uso di EPO.

La spiegazione di questi drammatici eventi
risiede nella elevata viscosita ematica indotta
dagli effetti combinati della aumentata massa
eritrocitaria (conseguente all’uso di EPO)
associata alla disidratazione indotta
dall’esercizio, che avrebbe provocato eventi
trombotici nel circolo coronarico e celebrale




Schematic drawing of the biochemical mechanisms underlying
the potential cancer risk of doping agents.
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Medical literature on the association between AS, GH/IGF-1 or Epo and cancer

A. Cancer cases attributed to doping

AS doping Liver tumours: hepatic adenomas Renal tumours: nephroblastoma Prostate Testicular
and hepatocarcinoma and renal cell carcinoma cancer leiomyosarcoma
[8.9,11,17.18.20.21] (7.12.15,19] (10,13] [14]

Non-Hodgkin's
lymphoma
[16]

GH/IGF-1 doping Hodgkin's lymphoma
[%]

Epo doping No cases reported to date

B. Clinical studies on AS, GH/IGF-1, Epo and risk of cancer

Long-term AS therapy. high serum Liver Breast
androgen levels [18.31.75] [81]

High plasma levels of GH/IGF-1 Breast Prostate Lung Colorectal
[24-26] (7] 28] [29]

1GH replacement therapy Colorectal Hodgkins lymphoma
46,38,60.61] [58]

rEpo to prevent or (reat Dubious impact on progression-free survival time
malignancy-associated anaemia [107-113]
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SETTORE GIOVANILE MINIBASKET SCUOLA

PASSAPORTO DELL’ATLETA

No

Cognome: Nome:

Data di nascita: Luoge di nascita:

Data di compilazione:

Medico curante : Dr.

La pratica dello sport rappresenta un elemento importante per il benessere psico-fisico dell” uomo ed ormai
sin dai primi anni di vita i bambini vengono avviati ad attivita sportive le piu varie (nuoto, calcio, ginnastica
artistica, tennis, basket ecc.) per le quali sono indispensabili delle certificazioni sanitarie che comprovino lo
stato di salute e quindi la cosiddetta idoneita allattivita sportiva prescelta. Il passaporto dellatleta nasce dal-
la esigenza di tutelare la salute di coloro che praticano lo sport attraverso il controllo “periodico” di alcuni
parametri del sangue di facile rilievo che consentano di : 1) scoprire eventuali anomalie congenite o acquisi-
te con importanti informazioni anche di carattere epidemiologico migliorandone la prevenzione e la cura pre-
coce; 2) stabilire per ogni soggetto dei valori a carico di pochi parametri del sangue che rappresentino dei ve-
ri e propri valori di riferimento per quell'individuo che, proprio come il comune passaporto , consentono di
“individuarlo” sotto il profilo ematologico.

Tale iniziativa ha pertanto lo scopo di tutelare la salute dell'atleta sin dall'inizio dell’attivita agonistica. In
quest’ottica riteniamo essenziale il contributo e la collaborazione dei medici curanti nel pianificare i controlli.

| dati ematici dovranno essere inviati alla Commissione Organizzativa Sanitaria della F.L.P. in forma anonima

DIEND spetto della ormativa suila p Jacv tla presente pagina Ol (eve essere viatal. Eventua ano




emoglobin :High abnormal Hb >17.2 or
tc > 50%

Reticulocites Hemoglobin: higl
accelerated>3.40

Reticulocites hemoglobin : Accelerated
>2.90

emoglobin:Abnormal Hb 16.4 Htc >48%
ly

Clin Journ Sport Med 2003




Hemoglobin concentration for male competitors
In the 2001 Lathi World Nordish Championship

Mean 15,4 (Max 17,7) I

134 138 148 156 164

Hb qr/l

Clin Journ Sport Med 2003




Hemoglobin concentration for femal competitors in the

Fis Hb limits 16
Mean 14,4 (Max 16,2)

16

Clin Journ Sport Med 2003

138 144 15 15,6

Hb gr/l







Change In plasma volume &
aldo during & after exercise
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