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Overview of the Sport Biochemistry Service

. * Recovery monitoring
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 Evaluation of training
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. * Quantification of
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Other Applications

Hypoxic stress
e Pre-competition stress
* lron status
* Hydration status
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Parameters used for recovery monitoring

* CK  Creatine kinase (CK)
* Urea

Uric Acid (UA)
Haemoglobin (Hb)

» Testosterone (T)
 Cortisol (C)




Application of serum testosterone & cortisol

In training monitoring
(Hakkinen et al, 1987)

1 year follow up
11 male elite weight
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_ — T remained unchanged
— C decrease
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Fig. 2. Mean changes in serum total testosterone, free testos-
terone (as calculated by the total testosterone to sex-hormone-
binding globulin ratic) and free testosterone/cortisol during
several weeks, with strictly controlled (ergometric laboratory)
intensive and regenerative training. The 7 endurance-trained
male athietes were aged 25 = 4 years. Maximum oxygen uptake
(W Oomax) Was 60.8 = 4.0 ml/min/kg. The initial value (day Q) had
been set at '100°.




Testosterone

« Aids muscular
development

* Promotes synthesis
of CP

* Increase muscle
glycogen store

« Stimulates EPO
production

* Anabolic hormone




Cortisol

R ‘ ’ * Also known as the
‘stress hormone’

o * Increase production in
response to

oo — Physical stress, illness,
trauma, extreme temp.

i
_ ( ] ) — Psychological stress
(examination,
competition)
* Function : regulate
metabolism and
Immune system




Circadian pattern of cortisol release
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Circadian Pattern of Cortisol Release




/
T/C Ratio

» Reflects anabolic /
catabolic balance

 T/C decrease

— Catabolism >
anabolism

— Slow recovery



Difficulties

« Relatively large
blood volume
required

» Extensive overseas
training



Saliva Samples

« 100% unbound &

- 100% biological active
« Small molecular size
° and high lipid solubility —
. concentration
unaffected by salivary
flow

 Much lower
concentration in saliva —
ultrasensitive test



* Non-invasive, painless
procedure

« Sample collection can
be completed at home

« Samples are relatively
’ stable that simplifies
storage and transport
procedure

Saliva Samples ||
1
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80 ul

Dipstick Test

» Portable, handheld
device

* Requires no sample
pretreatment

* Results within 5 min

80 ul whole blood or
plasma

e Suitable for overseas
support



Reference Test
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Cortisol Concentration (ng/mL)
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Personal Analyzer for Rapid Tests (PART)




T&C - Serum & saliva comparison
(Obminski & Stupnick, 1987)

e 12 .+ 12 elite athletes in

karate
e 5 * 5 elite triathletes

| e Salivary & serum

’ values were strongly
correlated (r=0.874,

(r=0.874, p<0.001)  p<0.001)




Application of saliva cortisol |
measurement .
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* Pre-competition
stress

o e Chronic

‘
i o « Recovery monitoring
| psychological stress



Stress experienced by golfers during

practice & competition
(Mckay et al, 1997)

e 15 « 15 professional golfers

. « Data collected during a
competition & a practice

|
| — Prior to tee off

— After hole 6, 12 & 18

* Measurement

— Competitive state anxiety
- inventory 2

- — Salivary cortisol
- — Heart rate



Findings

) « During competition
(compared to practice)
— Elevated cortisol
— Elevated HR
— Elevated anxiety
— Lower self-confidence

* For both competition &
practice

— Highest cortisol prior to
tee off

— Anxiety did not change
during the game



Cortisol, testosterone and psychological

responses to Judo competition
(Salvador et al, 2001)

. 17 e 17 male judo athletes

|

| - Data collected in resting

° sessions & competition
day

_ 1 — 1 hr before 15t combat

30 — 30 min before 1t combat

* Measurements
— Salivary C, T

- : — Psychological inventories —
— STA1 & POMS STA1 & POMS




(n=17)

Findings

)

« Before competition
(compared to rest day)
— Higher C
— Higher anxiety

* For the whole group

(n=17)

— T response was
similar between
competition & rest
days



>159%0

30

(n=6)
— T iInc>15% of
baseline

— Larger C at 30 min
prior to first combat

— Higher motivation to
win

Findings |

(n=6) ° For a selected group i
j
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Research proposal - Application of salivary cortisol in
assessment of pre-competition stress

 Part 1: To compare
different means of
assessing stress
under laboratory

[
I
i _ setting

— Salivary cortisol
— Biofeedback
- — Psychological
Inventory



assessment of pre-competition stress

Research proposal - Application of salivary cortisol in ||
|
1 e :  Part 2: To measure !'
I pre-competition |
| stress & relation to I

personality traits :
| B — Sensation seeking

— Coping skill



Possible applications

« Salivary cortisol as an
objective & easy to use
method to measure stress
s field setting

competition stress provide
feedback to athletes,
coaches, and sport
psychologists that will
help to better control the
situation

|
| o ’ * Measuring pre-



Possible applications

* Better understand the
relationship between
pre-competition stress
& personality traits help
coaches & sport
psychologists to adopt
the best strategy for
iIndividual athletes



Circadian pattern of cortisol release
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Cortisol response to awakening

30

« Salivary cortisol
Increases by 50 —
70% during the 15t 30
min after awakening

* Not significantly
affected by age, sleep
duration, time of
awakening, use of
alarm clock

50-70%




Cortisol response to awakening associates
with psychological variables

. « Chronic stress during
past year

|
| o * Perceived stress

during last month
* Burnout
« Chronic pain



Any possible application on athletes?



Biochemical monitoring in altitude
training & hypoxic chamber

o * Recovery monitoring
under the additional
stress

| L .
« Response to hypoxic
stress

| o * lron status

 Individualized
prescription




Major biochemical & physiological
changes upon hypoxic exposure

* Hyperventilation

— Reduce buffering
capacity
— Reduce capacity for
vigorous exercise
* Decrease muscle
glycogenesis
— Slow down recovery



Major biochemical & physiological
changes upon hypoxic exposure

* |Increase in diuretic
hormone
— Loss of plasma

* |Increase In red cell
_ EPO production
— Mediated by inc. in EPO
— Increase need for iron
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(27 )

Overnight stay in hypoxic room
(27 nights)






Haemoglobin




Ferritin













Testosterone




Cortisol







Recommendations

. EPO * EPO may predict
adaptability to
hypoxic stress

|
| * EPO response
| * EPO provide information

to optimize variables
of hypoxic stay



Recommendations

 Training monitoring
IS Important
particularly for
Inexperienced
athletes
— lron status
— Hydration status
— Energy system
— Recovery status



Other suitable parameters

* VEGF

« Transferrin receptor



Iron status of athletes

o » Athletes are at a
greater risk of iron

|
I deficiency

 lron deficiency
— Anaemia
— —> — Latent deficiency —»
Impair work capacity



Diagnosis of iron store

o e Ferritin

Widely used

Low ferritin is a strong
indicator of decreased
iron store

Normal ferritin levels do
not necessarily reflect
adequate iron stores

Exercise may induce
inflammatory-like
response that increases
ferritin level

Increase ferritin levels
may persist for a few
days after strenuous
exercise



Effects of exercise on ferritin and transferrin

receptor concentrations
(Malczewska et al, 2004)

° 8 , * 8 male elite judolists, 10
10 consecutive days

32.0+£1.77 ng/ml  Ferritin

2.41 £1.32 mg/l Transferrin receptor
15.1 £+ 6.7 g/dl Haemoglobin



Major findings

) - Within subject, day
- = 27.4% to day variability
( :16-44%) — Ferritin = 27.4%
(range: 16-44%)
- — sTfR = 6.7%
(range: 4-15%)

6.7/%
( :4-15%)



Major findings

— Ferritin
significantly
correlated to

- Training loads on the

CK preceding day
- CK on the same day

- STfR did not
CK correlate with
either training
loads or CK




IS a better index than
, ferritin
for monitoring
Iron status,
particularly for athletes

’ STR I
]
|



Iron status related parameters

e Serum iron

* Transferrin

« Transferrin receptor
 TIBC

* Transferrin
saturation




— CK

Jofal

Other parameters

 Ketones
« Ammonia
e Osmolality

» Stress to muscle
— CK
— Myoglobin
— Fatty acid-binding
protein
« Salivary IgA




Overview of the Sport Biochemistry Service

. * Recovery monitoring
¢ Health monitoring
 Evaluation of training

y
i
| . status

. * Quantification of
training intensity



Questions?
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