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INTRODUCTION

.Llthoo8h ths rpecific gnvity of whole

blood or ir ccll fractionr crn be detcr-

rnined by dircct weighing of r givon vo-

lurtr: tho indirect methods etc ptcfcrrble.

The principlc of th. indir.ct mcthedt

dercribed ( l-4) conrirtin3 of prcparing r

serier of liquidr of vrrying rpecific grrvity

on thc rurfaco of which e dtop of blood

or ccllr ir rllow to frll from . Pr.dctcr-

miled hcight. Vrtiour equcous rrlt aolu-

tionr rnd orgrnic solvcntr including chlo-

roform, bcazol, bromobcnzcnc, rylanc, rtrd

coppcr tulfrt€. Onq of tho mothod dcr'

cribcd by Rcznikoff (5) ir luitrbl! for th.
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ABSTRACT

deteroinltion of tbc rpccific grevity of rcd

collr bocrusc of the liquidr used, bcazyl

benzortc rnd cottonacd oil, dirrolvcr en1

of tbo coEltituen$ of the rcd celll or hev-

ing roy chemical or phycical tctctioa with

the corpulclcr. Brlantinc rnd Burford (6)

hevc uccd mixturer of phthllrtc csterl to

tcprrate Protozos, mammalirn cellg and

brcterir prrctically frce of the lurpending

medium. Dgnon rad Mlrikovtty (7) uti-

lizcd thc ebove mlthod in tho dctertnilr-

tion of the dcnsity di8tributioo of rcd ccll

population. Wc wirh to roport our find-

ing of dcnrity dirtribution of rcd ccllr

populrtion from normsl hcalthy rdultr,

A sinrple microcrpillary method for thc doterminrtion oI the

dittributiot of red ccll populrtion titb aifferent dcnsity ( may be of

different rgc ) is d€scribcd. It is higblr reproducibl., cary to p€rform

rnd irexPersiye. It mey bo used in the tuture for th. st[ay of ccll

aging proccrs or cellulrr hydEtiotr,
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MATERIALS

Mcthyl phthattt. (rp' gr; 1.189) and

din-butyl phthalatc (ap. gr. 1.0416) wcrc

urcd to prcprrc stock solutioa of spccific

Fluid in gms. Specific

gravrty
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grrvity rrnging trom |,062 to 1.138, with

incrcm.nts of 0.00{ (Trbb I). Tho

rtock colution rre stor.d in brown bottler

with gbsr stopp.rr at room tcmpcratura.

Fluid in gms. Specific

gravityII

TADLE I. Proportion of di-n-butyl phthalate (ffuio" I) and methyl phtha-
/\

late (fluid II/ used in preparing the battery of separating fluid.

II
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6 0.0

5 7,8

55.6

5 2.0

5 0.0

4 6.2

+J.5

1.138

1.13+
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DE'TERMINATION OF DENSITY DIS.

TBIBUTION OF RED CELLS

Approximatcly 2 ml. of freshly drawn

EDTA-treetcd blood wcrc urod. The tip

of r capillary tube ( for microhcrnrtocrit

dctcrmiartion ) ir dippcd into tho .cprrrt-

iog fluid uDtil lpprorim.tcly 5 mm. of

fluid column ir obtained. A scrics of cr-

pilhry tuber containing columnr of sopa.

r|ting fluid with differcnt rpecific grrviry

erc prcprrcd rnd placod horizontrllt. Eich

crpillrry is then filled with blood rrmplc

uotil thc uppcr lcvel of thc oily liquid ir

rbout l0- 15 mm. from the other ond of

thc crpillery tubc. Thc dry cndc of the

crpillery tuber rrc roalcd by thc modcling

clay and ccntrifugrd for 30 minutcc rt
12,000 xg in r microhematocrit ccntrifuge.

Aftcr ccntrifugation, thc pcrcentago of rcd'

ccllt th.t havc pused throuth th6 !.pr-
rating liquid is calculated ( tho columnr of

rcd cclis bclow rnd abovc thc rcprntint

6 0.1

63.1

66.6

69.1

7 2.1

8 5.6

8 6.5

92.1

8 8.3

9 0.6

4 1.0

3 8.0

3 5.0

32.0

29 .0

27 .0

2+.0

21.0

1 ,t.3

I l.)



Dbtribution pattorn of rcd ccll popu-

TABLE lI. Perccnt Distribution of rcd €ell population (Healthv adults )

A : % of red cctl population higher dcnsity than the givcn spccific Sravity.

B - % of red cell population with density betwecD 2 given specific gravi'

tie! aa shown.
rt

: may be error due to technical difficultes in one eample.

Mry 1973

fluid cqurl to 100 pcront ).

RESULTg

COMMENIII
'Ihir mcthod ir highly roproduciblc

with only minimal vrriationr whcn lcft at

tcmp.rrturc up to 5 bourr (7) or 37'C for

60 minutcr. Rcpcet oxrmilrtion onc wocl

lrttcr rlso dcmomtratcd onlv minot dif-

rL7

lrtioor obtrincd fron l0 normrl halthy

adulr rre rhown in tho following trblo.

fcrcncc from tho firlt cxrnination rcrultr.

Drnon (7) har rlso found tbrt rcd ccllE

bocomc hrvicr ( rpproximrtclt 0,00t in 5

houn rt room tcmpcnturo ), This rrtifact

crn bo rvoidcd by kcoping tbo blood nm-

plo rt 4'C rnd lct it rirnrl for r fcw mi-

Specific

gravity

A B

Mean S.D, s.E. Mean s.D. S.E.

1.126
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1.t 18

1.t 14
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0
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0

0
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18.08
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9.7 4

0.7 1

0.7 |

0.37

0

0

0

0.4 0
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3.13
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3.0 8

0.22

0.22

0.12

0

0

r.z2

0.+7

5.8 9

t+.21

+5.60

20.6 5

8.5 0

0.0 5

0.7 0

u.) 5

0

t
1.26

0.7 0

5.9 6

12.99

9.3 +

t+.7 9

9.7 +

0. l4

0.7 5

0.37

0

0.40

0.23

1.99

4.1 I

2.96

4.6 8

3.0 8

0.0+

0.2+

0.12

0
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i-nutcr to rcrch room tcmpertturc btforc

ccatrifugrtioa, In our hrnd, thc €Gnttifu'

grtion timc of l5 ninutcs ir tdcqurtc.

Thc rcrult obtaincd from uring tbc mo-

dolin3 chy to rcrl tho hcmrtocrit tub.

rnd thoso uring hcat to setl the tubc arc

th6 arme but tho formor methad i! t$ore

feasible,

Our unpublirhed rcrultr ildicrtcd thrt

it ir inportrnt to crtrblirh thc normrl

dirtributiqn curve in differcnt age troup..
Thc elfcct of blood ccll regcnerrtion lrte

mrt phl r rolo cincc it i! known thlt
thc rpccific aravity of rcd ctllr incrcrsec

with their rgc. This method mry be

ut{ul not only to estimitc thc Pcrcentage

Voi. 6 No" 2

of young rcd ccll populrtion but probrbly

thc .ff.ct or dcgrce of intrrcclluhr hy-

drrtion.

SUMMARY

A simplc mcthod for tstimrtion !I

thc porc.nt dirtribution of red ccll popu-

l.tion with diffcrcnt deority ir dcrcribcd.

An errmplc oi tho rcsulr obtrincd from

t0 herlthy adultr rrc illuttrrttd.
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