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Red Blood Cells (Erythrocytes) : which carry respiratory
gases and give it its red color because they contain hemoglobin.

White Blood Cells (Leukocytes) : which fight disease.
Neutrophyles: 62%, Lymphocytes: 30%, monocytes: 5.3%,
Eosinophiles: 2.3%, Basophiles: 0.4%

Platelets (Trombocyte) : cell fragments which play an

important part in the clotting of the blood. Blood’s plaques amount is
150,000 to 300,000 per mm?. Their life span in blood is from 8 to 12
days. Plaques are in charge of avoiding blood’s extravasations if an
eventual damage is to take place.
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From left to right:
erythrocyte, thrombocyte leukocyte.
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A scanning electron microscope (SEM) image of normal
circulating human blood. One can see red blood
cells, several white blood cells including knobby

lymphocytes, a monocyte, a neutrophil, and many
small disc-shaped platelets.



http://en.wikipedia.org/wiki/Image:Red_White_Blood_cells.jpg
http://en.wikipedia.org/wiki/Image:Red_White_Blood_cells.jpg

Hematocrit
Hematocrit (Ht) = % of blood composed of red cells

« Normal for Men iIs 45

e Normal For Women is 42
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Centrifuging Blood Will Separate it into its component Parts
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Supply of O, to tissues (bound to hemoglobin which is carried in
red cells).

Supply of nutrients such as glucose, amino acids and fatty acids
(dissolved in the blood or bound to plasma proteins) .

Removal of waste such as carbon dioxide, urea and lactic acid.

Immunological functions, including circulation of white cells, and
detection of foreign material by antibodies.

Coagulation, which is one part of the body's self-repair
mechanism.

Messenger functions, including the transport of hormones and the
signaling of tissue damage.

Regulation of body pH through buffer system.
Regulation of core body temperature.



Problems with blood circulation and composition
play a role in many diseases.

Wounds can cause major blood loss . The
thrombocytes cause the blood to coagulate,
blocking relatively minor wounds, but larger
ones must be repaired at speed to prevent
exsanguinations.

Circulation blockage can also create many
medical conditions from ischemia in the short
term to tissue necrosis and gangrene in the
long term.




Hemophilia is a genetic iliness that causes
dysfunction in one of the blood's clotting
mechanisms. This can allow otherwise
Inconsequential wounds to be life-threatening.

Blood is an important vector of infection. HIV,
the virus which causes AIDS, Hepatitis B, C, Is
transmitted through contact between blood.
Bacterial infection of the blood is bacteremia or
sepsis. Viral Infection is viremia. Malaria and
trypanosomiasis are blood-borne parasitic
infections.
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http://www-sdc.med.nagasaki-u.ac.jp/n50/disaster/Leukemia-b-big.gif
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Tk=(nr4-=1)/(nrP4 x Hct)  nris the ratio nblood/npl

nblood = npl % (1 — 1/2k x Hct)™2

k is the index of erythrocyte rigidity of Quemada and Hct is the native
hematocrit.

Meat (g/d)/5 + fish (g/d)/6 + eggs (number/d) x 12.5 + milk (ml/d) x 0.023
+ yoghurt (number/d) x 3.5 + cream cheese (number of parts/d) x 7

+ cheese (number of parts/d) x 7 + bread (g/d) x 0.1 + 10 g supposed to be
unavoidable:



Calorie intake (% of recommended intake) was
negatively correlated with the RBC disaggregability
threshold (r = —=0.505, p = 0.01).

There were negative correlations between fibrinogen
and protein intake (amount in g/kg/day r = =0.597, p =
0.03).

Accordingly, the RBC disaggregability threshold was
also correlated negatively with protein intake (r =
-0.508, p = 0.05).

Lipid intake (g/kg/day) was negatively correlated with
the RBC disaggregability threshold (r = -0.564, p =
0.03) and positively to the hematocrit/viscosity ratio (r =
0.531, p=0.03).



Carbohydrate intake (g/kg/day) was positively correlated with
whole blood viscosity (r = 0.517, p = 0.04) and negatively to the
hematocrit/viscosity ratio (r = —0.4863, p = 0.05). In addition
fibrinogen was negatively correlated with hematocrit (r = —0.4129,
p = 0.036) and positively with a host of aggregation parameters (p
< 0.001).

Therefore: low protein intake appears to be
associated with (mildly) raised fibrinogen and
aggregability, and low calorie intake is associated
with lower RBC disaggregability.

Clinical Hemorheology and Microcirculation 30 (2004) 1-8. IOS Press
Received 20 June 2002 Accepted 14 February 2003
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Mean serum albumin concentration was 45.0 £3.3 g/L for women and 45.2 +
3.2 g/L for men. At baseline, lower serum albumin was cross-sectionally
associated with weaker muscle strength (P <.001) in women and men. After
3 years of follow-up, mean decline in muscle strength was -5.6 £10.9 kg in
women and -9.6 £11.9 kg in men. After adjustment for potential
confounders, lower serum albumin was associated with muscle strength
decline over 3 years (P < .01) in women and men. Lower serum albumin
was also associated with substantial decline in muscle strength in women
and men adjusted odds ratio. Similar but slightly weaker associations were
found between serum albumin and 6-year change in muscle strength (P <
.05).

These results suggest that low serum albumin, even within the normal
range, is independently associated with weaker muscle strength and future
decline in muscle strength in older women and men.

J Am Geriatr Soc 53:1331-1338, 2005.
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The three groups did not differ in24 h UAE. Exercise
Induced a significant increase in UAE only in BH.
Exercise induced UAE was greater in BH compared to
normotensives. Pooled data from all three groups
showed a positive correlation between ex-UAE and
systolic BP(SBP) during night time.

In conclusion, some patients with BH without other
known cardiovascular risk factors, moderate |
dynamic exercise induced an excessive increase in

UAE.

Journal of Human Hypertension (1997) 11, 119-123
1997 Stockton Press. All rights reserved 0950-9240/97 $12.00
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‘ Cephalin (phosphatidyl-ethanolamine)

Fatty Acid

Fatty Acid
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People often ask whether exercise or eating more protein
affects it. The answer is that serum creatinine will not be
significantly affected by exercise or how much protein one
eats.
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Parameter n=18

Age (years) 24+4
Height (cm) 204£10
Body mass (kg 1M01£14
Body mass index (BMI) 242%1.9
CREATINE SUPPLEMENTATION CREATINE SUPPLEMENTATION CREATINE SUPPLEMENTATION
< » 4 B 4 >
COMPETITION SEASON COMPETITION SEASOHN COMPETITION SEASON
1999 =2 (KD L00=2001 2001=2002
PCS1099 PCS200:0 PCS2001
OFF-5 { '
I T rrror1r1r1rrrr1r1r1rr1rrrvr1rrr1rr1r1rr1i1r1r1r1rrorn1rui1ri1
B T T A
Bl Bl B} Bd BS B BT BE B9 B10 Bil Biz BRI} B14d B15
Al BAZ BAS

Time points of blood collection (B Blood collection for data analyses

PCS Pre-competition season; BA Baseline)
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Epidermal Growth Factor (EGF) - Platelet-Derived Growth Factor (PDGF)
Fibroblast Growth Factors (FGFs)-Transforming Growth Factor-a (TGF-a)

Transforming Growth Factors-b TGFs-b) - Erythropoietin (Epo)
Insulin-Like Growth Factor-I (IGF-I) - Insulin-Like Growth Factor-IlI (IGF-I1)




Factor Principal Source Primary Activity Comments
latelets. endothelial cells promotes proliferation of | two different protein chains form
PDGF P ’ Iacenté connective tissue, glial and 3 distinct dimer forms; AA, AB
P smooth muscle cells and BB
submaxillary gland, Brunners promote_s prollfera_tlon_of
EGF land mesenchymal, glial and epithelial
9 cells
TGF-a common in transformed cells may be important for normal related to EGF
wound healing
promotes proliferation of many
FGE wide range of cells; protein is cells; inhibits some stem cells; at least 19 family members, 4
associated with the ECM induces mesoderm to form in distinct receptors
early embryos
promotes neurite outgrowth and . sey_eral related proteins f'rSF
NGF neural cell survival identified as proto-oncogenes;
trkA (trackA), trkB, trkC
- : promotes proliferation and
Erythropoietin kidney differentiation of erythrocytes
anti-inflammatory (suppresses
cytokine production and class |l
TGF-B activated TH, cells (T-helper) MHC expression), promotes at least 100 different family
and natural killer (NK) cells wound healing, inhibits members
macrophage and lymphocyte
proliferation
IGE-I fimarily liver promotes proliferation of many related to IGF-II and proinsulin,
P y cell types also called Somatomedin C
IGF-II variety of cells promotes proliferation of many related to IGF-I and proinsulin

cell types primarily of fetal origin
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High and low counts
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Coagulation factor

Plasma protein - any of the proteins in blood plasma

Factor |, fibrinogen - a protein present in blood plasma; converts to fibrin
when blood clots.

Factor Il, prothrombin - a protein in blood plasma that is the inactive
precursor of thrombin.

Factor lll, thrombokinase, thromboplastin - an enzyme liberated from blood
platelets that converts prothrombin into thrombin as blood starts to clot.

Factor IV, calcium ion - a factor in the clotting of blood.

Factor V, accelerator factor, proaccelerin, prothrombin accelerator - a
coagulation factor.

Factor VI — Unassigned.

Factor VII, cothromboplastin, proconvertin, stable factor - a coagulation
factor formed in the kidney under the influence of vitamin K.



Factor VIII, antihemophilic factor, antihemophilic globulin, a
coagulation factor (trade name Hemofil) whose absence is associated
with hemophilia A.

Factor 1X, Christmas factor - coagulation factor whose absence
IS associated with hemophilia B.

Factor X, prothrombinase - coagulation factor that is converted to
an enzyme that converts prothrombin to thrombin in a reaction that
depends on calcium ions and other coagulation factors.

Factor Xl, plasma thromboplastin antecedent - coagulation
factor whose deficiency results in a hemorrhagic tendency.

Factor Xll, Hageman factor - coagulation factor whose deficiency
results in prolongation of clotting time of venous blood.

Factor Xlll, fibrinase - in the clotting of blood thrombin catalyzes
factor XllI into its active form (fibrinase) which causes fibrin to form a
stable clot.



Intrinsic pathway

Surface
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Blood coagulation-pathways:
HK = high molecular kininogen; PK = prekallikrien; PL = platelets; TF = tissue factor.



Ftrinsic Contact system: Cellular injury:
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The coagulation cascade. Legend: HMWK = High molecular weight kininogen,
PK = Prekallikrein, TFPI = Tissue factor pathway inhibitor. Black arrow =
conversion/activation-of factor.. Red-arrows = action-of-inhibitors. Blue arrows
:h reacgi_ons catalyzed by activated factor. Grey arrow = various functions of
thrombin.



Activators
There are many known platelet activators. They include

Collagen, which is exposed when endothelial blood vessel lining is damaged
and binds to its receptors GPVI and alpha2b-betal on the platelet surface.

von Willebrand factor which circulates in the blood and binds to its receptor
GPIb-1X-V on the platelet surface.

Thrombin, primarily through cleavage of the extra cellular domain of PAR1
and PAR4.

Thromboxane A2 (TxAZ2), which binds to its receptor.
ADP through an action on its two cell surface receptors, P2Y1 and P2Y12.

Adrenaline that activates its receptor (alpha 2) on the platelet surface. Note
that adrenaline will also activate an inhibitory beta2 receptor on platelets, but
this effect is normally masked by its predominant effect on alpha 2.

Serotonin that activates its receptor (5HT-2c) on the platelet surface.

Human neutrophil elastase (HNE) cleaves the allbf33 integrin on the platelet
surface.

P-selectin, which binds to PSGL-1 on endothelial cells and white blood cells
and which is normally exposed on the surface of platelets following initial
activation by other activators.



Inhibitors

Prostacyclin opposes the actions of most if not all platelet agonists by
iIncreasing intracellular cAMP levels

Adenosine through an action on its cell surface receptor (A2 receptor) by
Increasing intracellular cAMP levels

Nitric oxide released by the endothelium (and platelets themselves in some
Instances)

Clotting factors II, IX, X, XI, XII
Nucleotidases such as CD39 ecto-ADP'ase break down ADP

Drugs that inhibit platelet function
Aspirin inhibits cyclooxygenase-1, preventing positive feedback
Clopidogrel inhibits ADP receptors

Non-steroidal anti-inflammatory drugs (NSAIDs) inhibit prostaglandin
synthesis

Abciximab blocks fibrinogen receptors
B-lactam antibiotics alteration of agonist receptors

Quinidine calcium channel blocker
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Acute Exercise and Platelet Count
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Acute Exercise and Platelet Aggregation and Activation
in Healthy Individuals
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Acute Exercise and Platelet Aggregation and Activation
in Patients
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. Exercise Training and Platelets
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. Exercise Training and Platelets
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Catecholamines-Platelet Interaction During Exercise
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Schematic diagram illustrating time and menstrual cycle stage versus anterior knee laxity and anterior
cruciate ligament (ACL) injury risk. Each designated study reported anterior knee laxity (outer
circle) or ACL injury rate (inner circle). * indicates significant difference; * indicates trend.
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