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Abstract
Aging has been defined as “a progressive unfavéerrbiss of adaption, leading to increased vulnditgpi
decreased viability, and decreased life expectaBogblers of aging could be retarded as a resufiroper
medical intervention of the old aged. The aim @& thsearch is to provide interventions that coldd aerve a
retarder to aging and in the management of the.ayedtal of 300 subjects were recruited into thedy, 200
subjects constituted the aged defined based omé5bove years. 100 subjects constituted the midded
defined based on age range of 20-33 years. Samygre divided into two groups, group A constiuiee
control (middle aged) and group B constitutes tigeda Platelets, serum calcium and clotting timeewe
analyzed using WHO approved methods. The mearsBndf platelet count of group A 379+137 as compare
group B of 210+122. The CT for group A was 4.8xdslcompare to group B of 9.2+1.6. While serum oaici
was 2.3%0.30 in the control as against the agetl.8#0.34. A statistical significances p<0.05 webserved for
all the studied parameters. However, the platetetsnt and serum calcium had a decline in the aged a
compared to the middle aged. Clotting time showeihaificant increase. The decline in plateletsntoaf the
aged was attributed to decline in the thrombopwiesienile production sites of platelets precursans
components. The prolonged CT observed for the agexdhinged on the decline in platelets count, cladigum
factors and serum calcium concentration. Basecdheset finding, aged are advice not to expose thesséd
injuries and cut. Also heath care providers shangdt all injuries in the geriatrics as an emergenc
Keywords: Platelets, clotting time, geriatrics, calcium

INTRODUCTION

Most developed world countries have accepted thenchogical age of 65 years as a definition oféel or
older person, but like many westernized concehts,does not adapt well to the situation in Afrigghile this
definition is somewhat arbitrary, it is many timassociated with the age at which one can begireteive
pension benefits. At the moment, there is no Unitiadions standard numerical criterion, but the UiMead
cutoff is 60+ years to refer to the older populaticAs far back as 1875, in Britain, the Friendly Btes Act,
enacted the definition of old age as, "any age &8, yet pension schemes mostly used age 60 geéts for
eligibility. * .The more traditional African definitions of andet or 'elderly’ person correlate with the
chronological ages of 50 to 65 years, dependinghensetting, the region and the country. Addinghe
difficulty of establishing a definition, actual tidates are quite often unknown because many ohais in
Africa do not have an official record of their bidate™2 Another difficulty in defining old age in Africis the
short life expectances variations. For this prpjee shall adopt 65 years of age and older asgémeral
definition of an older person.

Aging has been defined as “a progressive unfavéerrbiss of adaption, leading to increased vulnditgpi
decreased viability, and decreased life expectanty’general, aging is associated with decreasfiicjency in
maintenance of homeostasis, a decreased in cedrwatreduction in muscle mass, and a gradual raedati
respiratory, cardiovascular, kidney, liver, immuwystem, neurological, and endocrine system funstidging
is also associated with an accelerated increasédeimce of many diseases, including diabetes, @athkrosis,
hypertention, and osteoporodis

The study critically focused on three laboratoryapaeters pivotal in clotting evaluation; platelewunts,
clotting time and serum calcium.

Platelets or thrombocytes (from Greek6poppog, "clot" andkvtog, "cell”), are small, disk shaped clear cell
fragments (i.e. cells that do not have a nucles}, um in diametet, which are derived from fragmentation of
precursor megakaryocytes. The average lifespanpdditelet is normally just 5 to 9 days. Platefgts a natural
source of growth factors. They circulate in thedod@f mammals and are involved in hemostasis, teatti the
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formation of blood clots. Stoppage of bleedinghie focal function of platelets. Its deficiency otcess is of
worries to medical practice because of its negdteath implications.

Clotting time is the physiological time required for a samplebtfod to coagulate in vitro under standard
conditions. In order for blood to clot, the enzytmeombin must be generated from the plasma precurs
prothrombin. Thrombin then converts soluble fibgea into insoluble fibrin. Generation of thrombivolves
the sequential activation of a number of other pglotting factor, this process is also beingsisdiby C&
and by factors released by platelets and damagsdes . The time taken for blood to clot mainlyeas the
time required for the generation of thrombin instimanner. If the plasma concentration of prothrondsi of
some of the other factors is low (or if the factserabsent, or functionally inactive), clotting tinvell be
prolonged. The expected range for clotting timé-0 mins.hrombogenesis (Coagulation)s the process by
which blood forms clots. It is an important parth@mostasis, the cessation of blood loss from sadathvessel
is covered by a platelet and fibrin-containing d¢toistop bleeding and begin repair of the damagadel. This

is to aviod the collapsed of the circulatory systédisorders of coagulation can lead to an increassd of
bleeding (hemorrhage) or obstructive clotting (thbmsis)®. Coagulation is highly conserved throughout
biology; in all mammals, coagulation involves bathcellular (platelet) and a protein (coagulationtda)
component’. Thrombogenesis could be accessed from two paihtsew. Prolonged thrombogenesis is a
pointer to the fact that the apparatus for clottisghampered, hence the propensity of severe ligeaind
subsequent heart standstill is sure. Also, proitiwgmbogenesis is a pointer to easy coagulationghwis a
factor in arteriosclerosis or stroke.

Calcium is one of the important cation found in bHoely. Over 99% of calcium in the body is partlué bone.
The remaining 1% is mostly in the blood and oth€FE. Very little is in the cytosol of most cells. Iadt, the
concentration of ionized calcium in the blood i€996Qo 10,000 times higher than in the cardiac oocin
muscle cells. Maintenance of this large gradientiial to maintain the rapid inward flux of calciuions.
Calcium in blood is distributed among several farfsout 45% circulate as free calcium ions, 40%asnd to
protein, mostly albumin, and 15% is bound to anisursh as bicarbonate, citrate, phosphate, andddcta

Decreased ionized calcium concentrations in bload cause neuromuscular irritability, which may beeo
clinically apparent as irregular muscle spasmdeddktany. Studies have shown that the rate bfrfabnized

calcium initiates tetany as much as absolute cdration of ionized calciunf. Calcium is particularly
important in a discussion of geriatrics becausésofole in bone formation and strength. Total semralcium

shows some change with age and gender. Calciuns teni@ll slightly in men, whereas they remain naror

slightly increased in women

However, if the number of platelets is too highpdad clots can form (thrombosis), which may obstiiobd

vessels and result in such events as a stroke, argiat infarction, pulmonary embolism or the blogkaof

blood vessels to other parts of the body, suchagxtremities of the arms or legs. An abnormalitdisease of
the platelets is called a thrombocytopathwhich could be either a low number of platel¢tsdmbocytopenia),
a decrease in function of platelets (thrombastheniaan increase in the number of platelets (thocyptosis).

There are disorders that reduce the number ofletatesuch as heparin-induced thrombocytopenia YT
thrombotic thrombocytopenic purpura (TTP) that tghly cause thromboses, or clots, instead of biepdi
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Platelet

Image from a light microscope (40x) from a perigthéalood
smear surrounded by red blood cells. One normatlelacar
be seen in the upper left side of the image (plrpkd is
significantly smaller in size than the red bloodiscéstainec
pink). Two giant platelets (stained purple) ar@afsible.

A normal platelet count in a healthy individualbetween 150,000 and 450,000 pér (microlitre) of blood
((150-450)x1&1L)'°. An adequate supply of circulating plateletsssemtial to maintain vascular integrity and
to facilitate thrombus formation at sites of vascuhjury. Given that platelets have a circulatiifgspan of
around 10 days, and that about one third of plstelee sequestered in the spleen at any time, xpuately
100x10 of these small anucleate cells must be released fnature megakaryocytes into the circulation each
day in order to maintain a normal platelet count.cAnstant balance is, therefore, required between
thrombopoiesis, and platelet consumption and senesc Thrombopoietin is the primary humoral regrlaif
megakaryocyte differentiation and platelet numhetar steady state conditidhs It is synthesized in the liver
and kidney and mediates its effects through iteptar c-Mpl which is present on megakaryocyte aladefet
membranes’. Levels of thrombopoietin are controlled via bimgito, and internalization into, cells expressing
the receptor. When platelets and megakaryocytedesmeeased in number, less thrombopoietin is rethéneanm
plasma, and the thrombopoietin level rises, whileem platelet numbers increase, more thrombopoistin
cleared from the plasma and the thrombopoietinl lalls again*2 In addition to the thrombopoietin (THPO)
and c-Mpl (MPL) genes, a large number of genes dingomembrane glycoproteins, cytoskeletal companent
and proteins involved in transcription, cell cycégulation and signaling have been demonstratg@dticipate

in the differentiation of pluripotent stem cellsrmture platelet-shedding megakaryocyfes

An explanation for the age-dependent decline itefgacount observed by Biino et al. and othestilsawaited

4 1t has been suggested that it may be due to eeddnematopoietic stem cell reserve in aging indiaist®. It

is also possible that the age-dependent declingplételet number reflects epigenetic changes in the
megakaryocyte genome, such as hypomethylation ésyéhat determine platelet count or changes itorigs
acetylation, which lead to differences in gene espion as we get older. The seasonal factors thané
longitudinal study accounted for 2% of the ovevaltiance in platelet count, and caused a peakaitelet count
during autumn and winter months, also remain tolagfied, though it is possible that this refletite increased
prevalence of viral infections during the winter mtiws, since infection has been established to aser@latelet
count®®. A work carried out by’ showed platelets variations in aging: plateletntomas similar in men and
women until the age of 14, but subsequently womaa $teadily more platelets than men. The number of
platelets decreases quickly in childhood, stalslireadulthood, and further decreases in oldndss fihal result

of this phenomenon is that platelet count in ol@ agas reduced by 35% in men and by 25% in women
compared with early infancy. Based on these finslinge estimated reference intervals for platelente10/L

in children (176—452), adult men (141-362), aduiven (156—405), old men (122-350) and, old womdH-{1
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379). Clotting time as well known is determined the quantum of platelets in the blood. Hence a e
platelet counts can prolong clotting time and iasedl platelet counts can decrease clotting time.

The aim of this research work is to compare plawdents and clotting time of the middle aged aduti that of
the aged (geriatrics) so as to design a sepeefence range in Bayelsa State, Nigeria, whidadking at the
time of the research work. Also, this research gribvide an appropriate treatment and preventgmes for
the management of the geriatrics in course of exterinjury sustenance.

2.0 MATERIALS AND METHODS

2.1 Study Location

This study was conducted at the Departments of mdé@ogy and Blood transfusion of the Federal Madic
Center, Yenagoa, Bayelsa State. Bayelsa stateaseld within Latitude 415" North and Latitude 5and 23
South. It is also within longitude’22" West and 45" East. It is bounded by Delta State on the NoritieiR
State on the East and the Atlantic Ocean on thetaffesnd Southern parts. According to the 2006 w®ns
figures, Bayelsa has a population of about 1.7ionilpeople.

2.2 Study subjects

Three hundred (300) subjects were utilized in stigly. The subjects were divided into two grougse group
A is made up of the 100 apparently healthy subjedtsin the age bracket of 20 to 36 years whichstitme the
control group. Group B is constituted of 200 eldestibjects within the age range of 65 to 76 years

2.3 Ethical Clearance

Ethical approval was granted by the departmendli@d in the study. Participation was voluntary amfdrmed
consent was obtained as verbal or written depenafindpe literacy level of individual participants.

2.4 Sample collection
In total, 300 blood samples were collected from 38Qbjects by venepunture. The blood was immedgiatel
ejected into EDTA and plain containers. Samplesvesisayed immediately after sample collection.

3.5 Analysis

Platelets count

Platelets were analyzed using automated systeradyzan XS1000i.

Serum calcium

Serum was assayed using O-Cresophthalein Complédetteod, without deproteinization (colorimetric ttésr
calcium).

Principle: In an alkaline medium, calcium ions foanaomplex with O-Cresophthalein Complexone.

The SOP prepared by Randox reagent Ltd was usstipatated in the manual of operation.

Clotting time

2ml of venous whole blood was dispensed into aaliegn small glass tube and left undisturbed. It thes
observed for clotting after 20 minutes by tiltirfg ttube.

2.6 Statistical analysis

Data were analyzed with SPSS program (SPSS Inca@, IL, USA; Version 15) and expressed as mesin. +
Student t-test was used for comparing values ofwloegroups. Percentages and pictorial expressene also
used for data presentation.
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Table 1.1: A comparison of meanzsd of the platelstcount, clotting time and serum calcium
between control and in the aged.
Parameters Reference Control Aged p-value comment
Range meanztsd meanztsd
Group A Group B
(n=100) (n=200)
Age (yr) 266 706 p<0.05 S
Platelets (19L) 140-400 317 210+122 p<0.05 s
CLOTTING TIME (MINUTES) 5-8 4.8+1. 9.2+1.6 p<0.05 S
SERUM CALCIUM (mmol/l) 2.2-2.7 2.3+@3 1.8+0.34 p>0.05 s
S-significant

Table 1.1 shows a significant decrease in platelatst, clotting time and serum calcium of groupBagainst

group A.
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FIGURE 1.0. A comparison of meantsd of the pittetount, clotting time and serum calcium between

control and in the aged.

Discussion

The research carried out showed a decrease ingitat®unt in the old aged as compared to the alsnfmiddle
aged). Also, the clotting time of the geriatricsswalmost two folds greater than that observed Herrhiddle
aged. As for the serum calcium, a slightly sigmifitdecrease was observed for the old aged. Tleefaoction
of platelets is the formation of mechanical plugsinlg the normal haemostatic response to vascojaryi A
decrease platelets count or inactivity will altbe tbody response to prompt wound healing proces3ihg
depicts that in the elderly, formation of platelptag to stop bleeding will be delayed, and henagenblood
loss. This work further confirmed a longitudinaheot studies carried out B on platelets counts in the elderly.

The fall of platelet counts in the aged could hglatted to two schools of thoughts. Firstly, thexline could be
credited to decrease in the production or inagtigitthrombopoietin. The hormone thrombopoietirinigolved
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in the balance between platelets consumption aodugtion. Thrombopoietin is the primary humoraluiegor

of megakaryocyte differentiation and platelet numbeder steady state conditiohs It is synthesized in the
liver and kidney and mediates its effects throughréceptor c-Mpl which is present on megakaryo@rid
platelet membranés Levels of thrombopoietin are controlled via diitg to, and internalization into, cells
expressing the receptor. When platelets and megadgtes are decreased in number, less thrombopageti
removed from plasma, and the thrombopoietin levsés; while when platelet numbers increase, more
thrombopoietin is cleared from the plasma and tirerhbopoietin level falls again. The second schwiol
thought is based on the aging status of the sowtetatelets production. Platelets are produceth@bone
marrow by fragmentation of the cytoplasm of meggéieytes'. The precursor of the megakaryocytes-arises by
a process of differentiation from the haemopoistiem cell'®. The processes involved in the synthesis of
platelets precursor in the stem cells is complexiarpossible that one or two factors in the casdadffected

by aging, hence the fall of platelets. These twwosts of thoughts are glaring possibilities that ersponsible
for the fall of platelets in the aged.

However, clotting time is a complex process beiegutated by platelets count and activity. A fallpiatelets
will definitely lead to a prolonged clotting tim&he prolonged clotting time observed in the ageduis to the
decrease in platelets counts and its inactivity.

Also, clotting time is dependent on coagulatiorod&l coagulation involves a biological amplificatisystem in
which relatively few initiation substances sequahtiactivate by proteolysis a cascade of circatagprecursor
proteins (the coagulation factor enzyme) which énétes in the generation of thrombin; this, in tuzanverts
soluble plasma fibrinogen into fibrit?. Fibrin enmeshes the platelet aggregates atité® of vascular injury
and converts the unstable primary platelets plagsmm, definitive and stable haemostatic pldgsCoagulation
cascade is a complex process and the prolongethgldime could also be credited to the effect efigtrics on
the coagulation factors that help in arresting dileg promptly. Another cause of prolonged clotttimge is in
the role of calcium in fibrin formation. Calcium & cation that plays significant role in clotting.serves a
cofactor in the clotting enzymes cascade. Calciumd phospholipid (a platelet membrane constituent) a
required for the tenase and prothrombinase comgpleémefunction. Calcium mediates the binding of the
complexes via the terminal gamma-carboxy residueBXa and FIXa to the phospholipid surfaces exme &y
platelets, as well as procoagulant micropartictesiicrovesicles shed from them. The decrease imséonized
and cytosolic free calcium will definitely prolortge time for clotting, hence leading to more blegdin the
aged as compared to the middle aged. The decliserinm calcium among the aged is a proof that gédcauld
cause prolonged coagulation.

CONCLUSION

It is a known scientific truth that platelets cahtfunction is maintaining integrity of the vasaukystem. The
study has clearly elucidated that aging has thpgsity of decreasing platelet counts which leadsrdlonged
clotting time. The fall in serum calcium in the dgs another pointer to the fact that old age faor in

prolonged invitro coagulation. The aged should ahst for activities that will make them vulnerabdeinjury,

as bleeding arrest is more difficult and complee ¢ the decreased in plaetelets counts and decresasum
calcium. Also, care providers should be promptriresting injuries of the aged as blood loss is nsmeere.
Finally, scientists should critically study the ettactors directly involved in prolonged clottitigre as it will

be useful in arresting bleeding in the elderly poptign
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