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A regional study on the effects of altitude on hematological
parameters in Van city of Turkey
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Srkexca cf Moalicine Fizion Fal Umaversity, et

Objecdive In (his  sikly, we aimed o delenning
temsnolugical valees of peeple Biving o allieds of
1917 m abiae dhe wca kel in Yen cilty ol Turkgy
Almost all Bleod samples meessed o the sty have
hewn taken Croes population lising at places of the
mezrinned aliiod o or vz o in.

Metoils | il sipdy, o sl of 385 blowl samples of 138
men and T werren | 2003 vears okd anid 48 childee
[T P 1 B I v haspial either e ohlsm #
loaleh steaie repnt v fime o chevkeup and lacking any
sackness o complaint in phivsioil examinations, wen:
nssessed mmorespoet ol REWE, TP Hel, sAEV_ MCHL
ST, R Pl b aml MIPY valines

Results Inall threw g s, mean KRG values woee founl
higher than (he intensticaal standund values given by
Internationat Hematalags Stndardization Commitios.

e L ER s 121 values wers lower thun ihe sandimls
in oen, ket higher i womsn ned children, BMCY,
MUH, MCHIC and It valmes were fouind wsder the
stamdlarals in all throe proups

Comclusion In thiz sludy aissing 0 investgee e elfects of
aflsde oo blond  quratien by i
heraiedogical values ol peoplc in Vs e
pemnaly monemes in RIEC,

i, we fonndl
Hb sl Het volues aned
decrenses @ MOY., MU, MU ] Phacles values,

swhem cnmpared with the stamlk
s were nod. bl o oblain simitr Qg
athat replang of Derkey bo make o comparising.

Koy wirds Aliwde, blnod pmmcters. KR, T, Bl

Introdiction

This shwdy was realoed mainle 1o st the
physicians warking i thiz area or at alike albiudes
in the course of assessing blood parameters of heir
patignts amc 1o conlrbute te the studies related to
duberminitng blecd romms in Turkish populstion,

Material and Method

The study was pedorned In Hemabology
Labaratony of Yozined Yil Universily, Medical
Fagalty belwaen Januery and May 1995, In the
sludi, & wial of 583 blood samples of 188 men
and BT weermn (2045 wears old), and 42
children (512 years ald), who wese admitted bo
the hospital 1o obfain henlth siate report o lor &
chach-up and ladking ary sichress or complaint
pheysical exemination, wane assessed.

Blood sariples weve driwam nam the amteeubsilal
vizin of subbects in 2 ml and transfarred Into special
tubes [LP-ITALIANA SPA WIAL containing EDTA-
B within withoul waiting Subsagquantly they wers
misad moa mixer (Coulter L 22 BH] far 10
mimtbes, For messuremerds of  whole  Blood
pavameters, swiomatic blesd counting appamsths
was vsed [CopHer Max-M).

Irn this study, red hilnod cell |BBC), hermenlobin
{Hh), hematocrit (Hetl, mean compusmuiar volume
IMCW), mean corpusculer hermegloban (MCEH),
mwan  cormsseular.  hemeglohin concentralion
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[MCHC), red ocell distribution widih  {RDAWL
platelats (Fit} and mean platebel wolume (MPV)
vahues belorging o the reglon populstion applyig
o the Medical Facully of YimGneih Yl Undvessity,
were investigated. [n sisfislical analpes done,
(elmple paired twa-lail] student-1 best was used. P
valves T0E and bess, were statistically moceplos
shnifican.

Results

Ien the stwdy, total of 5823 blood samples, 185 of
which belonging bo men, 347 10 women and 48 o
children ware assessed,

Mean ared standard deviations of BEC, Hib,
Hed, MCY, MCH. MCHC RDAW, PlLoand MPY
valees oblained with the shudy wene seperateky
calculated for men, wormen and children

Tha values belonging bo men . warmen and
children §mean + 500 are shown in Tatle 1

Blead values balonging o men (Mean ard 501

In celeulstions dene for blood  paremeters
helenging bo men, the values were 25 Tollows: REC
5304042 Hab 1531145 Hel 4531409
MOV 2544409 MCH 28.87:1.55;, MCHC
337540076, BOW 1249077 Pt 25083+
6315 and MPWV B3240.72

Rlond values belorging to women {Maan and 503

In caloylabions dome [or blood parameters
bekomging b woermen, the values ware as ollows:
REC 504030 He 14371268 Mo 4272+
57, MOV BITex38E;, MCH 2BS0+1461,
MOCHC 3350+ 1,11, BDW 12,67+ 119, Ple 265.449
= L858 and MPV B.46 2075,
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Table 1. Biood valyes imeans = 50| of children, wemen and men,

RBC HGE HOT  MCY  MCH  MCHE  mrow Fit M
Child blood values (n=48

Maan 5,06 14,00 4157 81,70 2756 3374 ha8 284 495 527

Standard Deviadion 32 0,90 2,65 2,09 1.08 0,5% LI 6865 o
T Make blogd values = 128

Ian 5an 15.31 4527 8344 2BEF 3175 1249 2soaz 8.3

Siandard Doviation s 1.45 .04 .09 1.56 0.76 D77 68515 Qe

Pemale blood walies (n=347]
Maan 4.93 1444 4181  B475 2850 =3 267 26849 546
Standard Daviation 0.35% 1.04 2.0 I8 1l 1.1 119 5558 LEr]

Blood walues belonging io children (Mean and S0

In caleulations done for blood paramaters
belanging in children, the valyes were a5 [ollows:
REC 5.06:0.36; Hgb 14.0050.80: He 11,57
A00; MCWV B1L70=200  MCH 27.55:41.08;
MCHC 2374 = 059 RDW 1Z.68:1.102; Pl
ZHEMO+E8 65 and MPY 8174070

Discussion

In this study, REC, He, He, MOV, MOH,
MCHC, ROW. Plt and MPV valies Belonging to
the local population, mpplving do the  Modical
Facully  of  Yizuneo vy University,  were
investigated, Blood samples used for lher szuchy
were belonging o healiby pesph: applying 4o the
hospital o eblain a lealth sale repert ar for a
checlkup and lacking any sickness o complaind in
their phisical exanmination,

Wan Lake Hegion is al an altibuda of 1727 m.
shove |he e [eval Coansequentiy, almost all
blaod samples assecsed in the study had been
taken from populaliion living a1 pleces of fhe
manticned alfitude or even above fhan

Sinca 1890, the effects of altilude on bland
pammeters  have  become subjed 1o many
invastigations which had been dene il today
and have still been investigated 11,21 |1 heve baen
demonstmited in inveslioations that the altitede was
eflective o most of higed paramseters, In maore
recent repots, howevar, investigalons sugael that
the marked engracutosis at high allifude repored
in earty studies (25 w30 5, higher  Hi
cemzeniration, Het, and red cell mese values in
Andean natives than in subjects o sea loval) ey
in large pad reflect scleclion of subjects with
pulnonany  diseasas meity  from mining
comminities, becawse an agreian pepulation from
the same area exhibited only & 10 10 12 5%
incraase above values ablained al sen levels [§,8)
RBut some investigaicss reparted ot baing amy
signiticant Hb and Het changes at alliiude and
abttibuded the ercountersd changss to a varlely of
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fectors, including nuttional habits, exemize and
vecupational charscteristios (714 5] Mcording o
our Bnowkdge, in additian 1o altilude, the factom
merficoed above are alss alfectjue an  bload
parmmelers. However, the raporis proved Increases
in blood values are in majority [T 5 In oan
mlerastirn study  pedonmed  an 45 childmm
radically freatad for caneor dermnsirating disorders
of hemaopoiesis, the  effect af  mehabililatee
reatment given at a medium alitude mountain
resoit was shown 10 improve blaod [ararmters, In
42 of 45 patients with anemia, thrombatopernie,
lenakeovoies ] kmmrhopenia, the indeses reimmed o
nomal (4],

Consaquently, we eoald ol ECMe o 3 clonr
comclusion about tha thanges in petipharal blood
values cavsed by high atitude; Mecording 1o the
resulls, it b8 essential to know bland parsmeter
nesms for the region, in onder 1o mssess blged
parmeles of patianis by the physicions warking in
this area, In searching the Hlersiyre. e frawe not
tound any investigation in this matler relaling Van
Lake anviranment or jte fieighbarbond in Turhey.
With this shudy. we aimed tn assst o phusicians
warking in fhis remon or at alike alitudes in the
course of msessing Bood perameters of their
patlents and fo contribule to the Sudies relaed to
determining  blood  walugs  nowns in Turdsh
population .

Accarding to the eriferiz  determined by
Internaticnal Hematolom: Standardization
Commiltea, mesn BBC couns for men i 521, for
warman 4,60 and far childven 4.60 milllieridl: mean
Hb value for men 15.7, far women 138 and lor
children 12,5 o'l mean Het vabse Jor men 46 %,
for women 40 % and for childsen 40 %, Fram
othar pararnelers mean MOV value is BB, baing 86
for children and 90§ for aduls. Mean MCH and
MOCHC vedies baing equally in adulls and childrzn,
MCH 2 304 pa, MCHC is 34.4 gidl. RDW s
131%, mean thmmbocyle count & ahaut 310000
Al MPY s 714, 42,100,
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The blaod wehses fomd i this study ane
suppmarized In Table 1. As shown m the toble,
fhere ere some differences betueen all Hilood
parmmeters, However, in subjests living 21 high
altitude alie Yan, il is an axpected conchsion o
aneaunter o & nomooyte, nomachoomis inemeese
in androcytes 42 4471

The eupnts associated with acclimatization el
bagh altitude are not understond comnpledely, bul
pickahly inglude an increase in entrooyte 2,3
diphosshoglycerate levels and a shift o the right in
the Oyp-Hio dissociation curee, thus slkaking bettar
sismue delivery of owygen in spite of decreasad
axgen saluration, an incesse in ploame  ad
urinany  enthropoiciing levels wally  subseguent
[qcronse i pasma iron umover, retioubocytosis,
and inerepse in rod cell mess and blood volume
11119130 In addition. the pathogenesis may
imvelve  byposia and subseguent  encessnee
sopretion ol ADH and  adrensl stercids with
pesulting fuid  relention and  increased  blood
wolume (14,15, 16), MOV g nommal o slighthy
increased. MCHC 5 normal. teticulocyte  counl
may be increased, bl being generally nomal.
Tromhbneyde count s ganerally nommal o may ba
ircransed (0110 In ascending to hgh altilude,
despile (he mommal serum iron concendration.
pranslrin-iron conceniration i decreased and iron
absorbiion s increased 112.17.15). According 1o
thase data, e criera determinad by [ntemational
Hematology  Standardization  Cormmithes, ir
compared  with e blood walues found in this
study, it ts ohviug that mesn RBC count i highar
thas the inderrational values for & 3 groups, mean
He and Het value is below the standavds in men,
whetens showe ihe standards i women  end
children: MOV, MOCH, MCHC and platelet values
are hekw the standerds, Decresses [n MCW, MCH
and MCHC wabues ave In lang par welted 10 on
melaholizn, bul alis ansthor faclors mey play &
rale in this change, We have not gol foo sulbient
date, »1 gwesent, to compare these wahss with
these of enother regien b Torkey, T alfiude &
ancludad, it |5 possible to attribule these velues 1o
anedhes charscleristic of this region and nulriton:
kit ete. Howewer, it is & known fact that thare is
no - shady  systematically peviomed with - cerfain
standards, 1o compare These veloes with those of
anathar region in Turkey or wilh aeneral Turkish
population valugs,
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