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INTRODUCTION :

A number of methods are
available for gquaniitation of human
bone marrow cellularity. Unfortunately.
the results obtained varied widely and
certain techniques cither can not
performed in human or based on as-
sumptions not subject to validation. In
general, these methods fall ino 3
major catagories ie., anatomical, erv-
throkinetics. and  radioactive iron
techniques.

The anatomical method s
not clinically applicable. The autopsy
studies of the marrow weight of the
individual bone by Mechanik (1) which
was summarized by Woodard and
Holodny @ was apparentlv performed
in 13 exsanguinated human cadavers
dying from various chronic disorders.
It is surprising that a large number
of calculation of bone marrow weight
and other parameters are based on
this parucular study (3, 4). From the
studies of celiularity of red bone
marrow in different bones at various
age by anatomical techniques it was
calculated that the total marrow cel-
lularity was approximately 8.1 x 10°
cells/Kg. body weight (5-10)-

The eryzhmkine!ié methods
requires extensive assumptions regarding
red cell production, myeloid 1o ery-
throid ratio and normoblast maturation

Vol. 8 No. 2

time (11, red cell production, mitotic’
indices and mitotic times ¢12:13) The
values obtained from Osgood’s study
(1) are strikingly higher than the
others probably because the marrow
reticulocytic pool was ignored. Al-
though certain assumptions are now
not considered justified, results obtained
are in general agrec with those obta-
inad from the newer techniques.

The best echnique is probably
those employs the ervthreid tag 39 Fe
to relate the cells in an aliguot of
marrow sample 1o the iotal marrow
as originally outlired by Suit (14)-
Radioiron was chosen for this purpose
since it localizes temporarily in high
concentraiion in the marrow normo-
balsts. everal modifications have-
been widely used with satisfactory
results 15-17) The major modifica-
tions currently employed in our labora-
torv including the uiilization of lower
radiciron dosage to the level that not
only adéquale for determinatiosi of bone

~marrow cellularity but alse for other

ferrokinetic parameters including the

plasma disappearance rate, plasma

iron turnover rate, iron reflux, fraction
red cell iron utilization and direct
measurement of the amount of"
radioiron  incorporated  intc  the
nucleated ervthreid cells (by excluding.



May 1975

the radioactive iron uptake by bone
marrow reticulocytes).

PRINCIPLE OF RADIOCIRON
TECHNIQUE ;

The method is based on as-
sumption that except for those taken
up dircctly by the rericulocyies in
bone marrow, all of the 29 Fe activity
which appeared in the circulating
erythrocyies 2-3 weeks after the in-
travenous injection of the radioisotope
came from the bone marrow and

represents the toial uptake of 59 Fe
by the eryihroid precursors (14). When
the radioactive iron (39Fe) is injected
intravenously it is rapidly disappeared
from the circulation (plasma half
disappearance time of 60-110 minutes,

averaging 70 minutes in both adult¢l8)

and children (Figure 1) (19}, mainly

by bone marrow cells (14.15.17,18,19),

The maxinum bone marrow uptake
is reached at 12 to 36 hrs. and largely
by the activity of erythroid precursor
cells. By 12 to 24 hours after injec-
tion only 1 percent of the zero time
activity is detected in peripheral blood.
There is only negligible amount of
radioactivity in plasma and most of
the radioactivity found in the periph-
eral erythrocytes at 24 hours represents
the bone marrow reticulocytes uptake,

From the determinations of red cell

count. nucicated cell count, differen-
tal cell count and radioactivity of”
the bone marrow aspirate and circula-
ting blood at 24 hours the true rad-
wactivity of bone marrow (free from
contaminating blood) can be determ-
ined.  After 8 days the whole blood:
radioactivity usually reaches the ma-
ximum level (Figure 2). The total
3%

calculated with

activity in circulation is thus
the aid of known
blood volume, and is taken as t(he
total amount of 2%Fe (aken up directly
by the marrow eryihroid elements.
(marrow iron uptake).  The total
activity of 9Fe taken up by nuclea-
ted erythroid cell is deduced from the
total . blood activity as stated above
minus that taken up by marrow re-
ticulocyte at zero time (the activity in
erythrocytes at 24 hours), The total
marrow cellularitv can be calculated:
from the equation :

Il

TMC §gx T™MA

SA

Total marrow cellula—

1l

Where TMC
rity.

8C = Cellularity of bone

; marrow sample,

TMA = Total marrow radioa-
ctivity,

SA = Radioactivity of bone
marrow sample-
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parinized syringe
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METHOD;

The format of the study was
similar to those described by Huff et
al 20) and Finch et at (18). Approxi-
mately 2 mCi (or 0.2 mCi/Kg body we-
ight) of 3%e as ferric citrate with a
specific activity of about is incubated
with a 2 ml aligout of the autologous

*:plasma at 37C on a rotary wheel for 15

minutes. A standard activity is pre—
pared from a small aliquot of labeled
plasma diluted to desired volume with
The labeled plasma is then

‘injected intravenously into the subject.

The exact amounts of standard and
injected dose are determined by wei-
ghing the syringe before and after

-each injections.

Blood was drawn into a he-
(or heparin—coatad
tube ) 10 minutes afier injection of the

-isotope and then at 20, 30, 45 and 60

minutes respectively (for plasma and
blood wveolume determinations as weli
as the plasma 59e clearance time )
At the labelling

time of maximum

(ie., about 12-24 hour: afier the injec-

tion of radioiron) a bone marrow

sample obtained from spinous

process or iliac- crest into the hepa-

Was
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rinized plastic svringe. In order to

eliminate errors from cell clumping

the aspirated bone marrow sample

was forced gently through 25 gauge

needle several times. Blood sample
was drawn at the same time. Red
cell coun:, white cell count, hema-

tocrit, reticulocyte count and differen-
tial count of borh samples are de-
termined- A venous blood sample
taken 10 1o 14 days after injection of
radioiron { which exhibited highest
activity ) is 1aken as the maximum red
cell incorporation. The radioactivities
were measured in the total marrow
sample, marrow supernate, whole blood
and plasma samples, and the values
were corrected to the time of radioiron
injection (zero time )-
CALCULATION:

S.T. a healthy 2 vear old hoy
weighing 11.Q24 Kg. with a hemoglobi'n
level of 12.7 gm./ 100 m! and the
plasma volume and total blood volume
(calculated from the total injected 39
Fe dose and plasma 59 Fe disappea-
rance carve) of 306 and 768 ml.
respectively. The whole blood S9Fe
activity at 2 weeks was 1,512.5 cpm./
ml. (correcicd to day zero).

BONE MARROW (24 hr) WHOLE BLOOD (24 hr.)

Hematocrit - 39.0

RBC count 360 x 10%/ml. 5.3 x 10%/ml.
'W3C count 269 x 107/ml.  0.7537 x 107/ml.
Reticulocyte 1.975% 1.275%

39Fe activity (correcied)

228.5 cpm./ml.

122 cpm./ml
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(A) The total erythroid bone
marrow uptake of injected 59 Fe
activity at zero time is the total
activity in the circulating blood (red
cells) at 2 weeks.

= Whole blood 59Fe activity
(cpm/ml.) x Blood volume

= 1,512.5 x 768 = 1,161,600
cpm.

(B) Part of the injected 3%Fe
was taken up by the marrow reticulo-
cytes. Thus the red cell 9%e in
circulation 24 hour later is practically
the bone marrow reticulocyte uptake

of 3%Fe at zero time.

= Whole bleod 39Fe aciivity

at 24 hour x Blood volume
= 122 x 768 = 93,696 cpm.

(C) The total 9°Fe uptake by
bone marrow nucleated erythroid cells
= Total bone marrow uptake-total B.M.
reticulocyte uptake.

= 1,161,600 -93,6%6 = 1,067,
304 cpm.

(D) It is well known that the
aspirated bone marrow sample is con-
taminated with peripheral blood. One
of the best method for calculating the
amount of contaminating btood is those
using mature red cell count values.
True bone marrow contains only re-
ticulocytes and the mature erythrocytes
observed derived from contaminated
circulating blood. :

67

(a) Mature RBC in B.M. sam--
ple = B.M. sample RBC
count-B M. reticulocytes.

(3.6 x 109)-(1.975 x

100

3.6 x 109

1

3.5289 x 10% celis/ml..
B.M. sample

(b) Mature RBC in whole
blood = Whoie blood RBC
count - Whole blood re-
ticulocvtes.

= (5.3 x 109)-(1,275 x 5.3-
100
x 109)

= 52324 x 1092 cells/ml.

fc) Contaminated blood = a

b

_ 3.5289 x 107
5.2324 x 107

ml./ml. BM. sample

- 0675 |

(E) .. True B.M. volume = |-
0.675 = 0.325 ml/ml. B.M..
Sample.

(F) True marrow nucleated
cells = B.M. nucleated cells
observed - contaminated
blood leukocytes.

(2.69 x 107)-(0.675 ¢
0.7537 x 107)

2.1812525 x 107 cells /
ml. B.M. sample.
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(G) Part of the 29Fe activity
of the bone marrow samcle at 24 hour
1s those within the reticulocytes. By
comparing with reticulocyte count and
S9%e activity of circulating blood at
24 hour, the total >9Fe activity within

the

reticulocytes in bone marrow

sample 1s:
1975 x 36
" 1375% 53
128.5 cpm/mi. B.M.
Sample.

x 122

(H) True marrow nucleated
<ell activity is:
= 228.5-128.5 = 100cpm /
ml. B.M. Sample.

(1) The total nucleated marrow

Vol. 8 No. 2

= 2.3280507 x lo!!
20,71 x 102 ceils/Kg.

or =
body weight.
RESULTS :
The estimated tolal bone

marrow cellularity of - well nourished
healthy children 2 to 4 year of age is
shown in Table 1 below. The average
value is 23.63 x 107 cells/Kg. body
weight.

COMMENTS :

Since this technique is based
on several assumptions the following
conditions are necessary for reliable
interpretation of the data cbtained.

1, That the majority of the

cell is =.Cx F _
H radioiron injected is taken up by
- 1,067,304 x 2.1812525 x 107 marrow erythroid precursors within the
100 first 24 hourg and that this is equal
Table 1. Total Bone Marrow Cellularity in Young Children
: Total Nucleated. B.M.
NA |AGE BW. | BM. Uptake | Erytbroid s
SEX , Uptake Cellularity
ME (YD (Kg) (%) 9
A (Cell x 107/Kgo
st.l200] M| 1124 80.22 T 7375 20.71
J1.j150] F| 726 83.92 71.34 22.08
B.Ee11507 \F 6.88 92.45 83.35 17.07
N.K.12.75] F 11.20 78.31. 75.41 29.77
CB,j3.50] M 9.90 S - - : 28.50
AVERAGE 83.73 + 6.27]7596 + 520§ 2363 + 5.37
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2200 -
2000 4 oS
JJ. 13 YR
1800 — BW. 72¢& KG.
g PLASMA VGLUME 400 ML.
4 1600 PLASMA %6 T/2 70 MINUTES
o |
a
_i 1400 -
=
T
=
& 1200
1100 F — = — = b R e s S
i
1000 I - l —
0 20 40 60 70 €0

MINUTES :
FIGURE |. PLASMA RADIOIRON DISAPPEARANCE CURVE

ACTIVITY (%)

1007 TOTAL RADIOIRON ACTIVITY IN CIRCULATING RED CELLS
80 =
S N.K. 2.75 YR., MALE
40+ BODY WEIGHT 1.2 K.
f BLOOD VOLUME 8390 ML.
20
1
0
5
5
= 3 ! RADIOCIRCN "ACTIVITY OVER SACRUM
55 ( BONE IMARROW ACTIVITY)
e 2
i1 T T T T T |
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DAY S

EIGURE 2. DEMONSTRATE THE UPTAKE AND RELEASE OF RADIOIRON
BY BONE WMARROW ERYTHRCID CELLS.




to the amount of radioactivity found
in the peripheral blood when the pla-
teau is reached at the second and
third week. This assumption is valid
in normal individual. In the patients
studied here continuous measurements
of plasma as well as whole blood
radioactivity throughout the study
period were carried out to determine
the amouut of the unabsorbed plasma
radioiron and the reflux of radioiron
from the marrow or tissues to the
plasma. There is only minimal amount
of radioiron transferred to tissues ini-
tiaily which leaks back into the plas-
ma and thereby into the marrow but
only after the bone marrow sample
was obtained

2. That the total blood wvolume
is cosstant during the 2 week study
period that release of radioiron {rom
the marrow is being measured.

3. That destruction of newly
sythesized  erythrocyies  containing
radioiron in circulation is negligible
during the study period. That is the
59Fe originally taken up and released
from marrow erythroid cells will be
retained in circalation throughout this
period.

4. That all the erythroblasts
originally labeled in the bone marrow
complete the maturation and appear
in the peripheral blood. If an appre-
ciable number of marrow erythroblasts

v

Vol. 8 No. 2

are non —viable or died prematurely
(such as in conditions with ineffective
erythropoiesis), estimates of the overall
erythroid marrow uptake, production
and marrow cellularity will be in
€ITor.

The total number of marrow
ecll was calculated from the average
radioactivity per nucleated bone marrow
cell and the approximate total marrow
radioactivity. Several factors involved
in the calculation including the dif-
ference in the relative number of nu-
cleated cells in various paris of bone
marrow, the hemogeneity of the marrow
sample, degree of cell damage during
preparation, peripheral blood contami-
nation of the marrow sample and the
true amount 'of radioiron uptake by
erythroid marrow required special
consideration and precaution. A wvalid
expression of the average radioactivity
per nucleated cell in’calculation of the
total marrow cellularity requires a
marrow sample which is representalive
of the marrow through the bedy.
While Kindred has suggested a 10
percent difference in the relative
number of nucleated erythroid cells in
the long bone VS. central marrow in

animal 1) marrow samples from
human sternum and iliac crest in the
same individual did nct show any
significant differences in these respects

(17,22-24).  Thys, it is generally as-
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that marrow is reasonably

homogeneous throughout with respect

sumed

to its composition of hematopoietic

cells. Moreover, differences in cellula-
rity without changes in the cell dis-

tribution would not affect the results.

Accurate cell counting and rad-
ioactivity —measurements require  a
homogencous cell suspension.  Ther:?
was no evidence from differential cell
counts on smear made directly from
the marrow or from the marrow
that there had been any

the ratio of

suspension
‘measurable change in
nucleated hematopoietic elements th-
rough the preparation of the marrow
suspemion. Not only the erythroid to
myeloid ratio but also the myelocytic
differential coun: remained essentially
unchanged. A certain degree of cell
damage seem unavoidable during the
preparation of the marrow suspension
although the amount was minimize to
those reported

much smaller than

earlier (15, 16). Variation in the

specific procedure useéd in preparation

of the suspension such as filtration,

shaking or passing through the needle

seemed to have litile effect on the

decree of cell breakdown. At any

rate, if it is assumed that some cells
are completely broken, the supernate
radioactivity would not affect the
measurement of the radioactivity per

nucleated marrow cell.

71

A dilution of the marrow sample
with circulating blood is unavoidable
when making bone marrow aspiration.
Therefore, corrections for the contribu-
tion to the cell counts and the amount
of radioactivity in the marrow sample
from circulating blood were
Unfortunately,
using  marrow
removed at

made.
many previous studies

samples from , ribs
operation. these contri-
bution from contaminating circulating

blood were ignored (14-16, 25, 26).
To correct for the activity from re-
ticulocytes it was assumed that all the
peripheral blood cells
reticulocytes and

radioactivity in
attributed to
reticulocytes were as
those in the

was
that circulating
radioactive as bone
marrow. This assumpticn was made
despite the previous suggestion of a
20 percent higher radioactivity uptake
in marrow reticulocyte than in circula-
ting reticulocyte (14), ,This would not
significantly affect the overall result
since the total reticulocyle contribution
is quite small.

The major problem in applying
this technique is (o determine the
amount. of injected radioiron taken up
by bm_lm marrow at the time of

marrow sampling. In earlier studies a

certain figure was simply adopted for
: {12 T
this value (14 16, 27), ipe estimation
of which depends mainly on radioiron
study

recirculation. In the present
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L

0 ' attempts were made to obtain a more al (15) later observed that 88% of the
: precise figure for this proportion. The

injected radioiron was estimated to

incorporation of 59Fe¢ into the erythroid be present in circulation at three to

five weeks in all 4 of his human subjects.
Subsequently Nelp

L marrow and nucleated erythroid cells
‘E are 83.72 + 6.27% and 79.96 + 5.207
i of the injected dose respectively, These

and Bower found
that the total bone marrow erythron

deposit of radioiron 24 hours after

[ figures are in close agreement with
o (28).

707 observed recently by Skarberg but
differ significantly from the assumed

injection was 847

It is also known that in all

667 frequently used in many previous

these animal species including
studies. (15,16, 26,27).

man,

| & The latter figure  ony about 10 % of the injected rad-
lL derives from extrapolating data of carcass  jniron remains in the body tissues at
localization of radioiron in 3  animal 2-3 weeks after administration. The

species, 70% in the rat, 69% in the - amount of radioiron taken up by re-

rabbit and 667 in the monkey, to man

ticuloendothelial cells and myeloid

(15). As a matter of fact, Donohue et precursors (29) in bone marrow s

Table II. Results of Various Quantitative Studies of Human Bone Marrow

: Average Nucleated Marrow Cells x 107/Ke. :
AUTHOR ~ METHOD
A Total Erythroid Myeloid
Osgood (11) 46.0 8.6 25.7 Erythrokinetic
Patt (12) 13.6 34 8.3 Mitosis data
Killman et al (13) = 3.5 8.8 Mitosis data
Hai ker (27) - =29 - L Fe labelling
(tissue section)
Suit (14) 4.6 39 Fe labelling
Donohue et al (1526) | 180 A 11.4 | {cell suspension)
Harrison (16) 10.4-11.1 2.50-3.0
Skarberg (17) 22y 3.4 - 13.0
Kulapongs et al” 23.63 + 5.37( 3.78 + 1.29 | 8.00 + 0.87

*(5 healthy young children)
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very small and could still be included
in the calculation. Difficulties may
arise, though, when this technique is
utilized in certain pathological con-
ditions when injected radioiron is
retained with the bone marrow (in
the reticuloendothelial cells such as in
secondary anemias (17 the total bone
marrow uptake of radioiron and the

total bone marrow cellutarity calcula-

tion will be in error
The results obtained from this
study are in agreement with several of

those earlier studies (11-17, 26, 27)

despite ‘the fact that several studies
were based on different assumptions
(11-13) or different methods of measure-
ment (14-16.26:27) apd that no healthy
individuals or chiidren were included -
in those studies radioiron technique.
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DETERMINATION OF PLASMA TRAPPING VOLUME OF
THALASSEMIC ERYTHROCYTES BY
RADIOHEMATOCRIT TECHNIQUE

By

Suraporn Matragoon, B.Se. ( Med, Tech..)¥
Sithichai Amnajsirisuk, B.Sc. ( Med. Tech. )

Panja Kulapongs, M.D.** J

poses it is recognized as the major

Packed red cell volume as . i
source of error in calculations of blood 1

determined by microhematocrit techni-
.que is being considered the most
simple and reliable hematologic scree—
ning test since it has an inberent
error of only 2% while the hemoglobin
determination and red blood cell count
have the error as high as 5 and 167%

volume, plasma volume, red cell mass,
ferrokinetic studies and erythrocyte -
electrolyte concentrations. (2,3) Know-
ledge of plasma trapping value will |
permit the appropriate correction requir - ;

ed for these calculations. Several

plasma markers have been employed

respeetively (1) Unfortunately when i et i
p , : ;s in determination of the amount of '
whole blood sample is centrifuged a trapped plasma volume, but wide |
FER wnpia of plaodid |, TEmipg discrepancies exist with different mar- B |
adherent between cell surfaces and et dised (3-13) Values of trapped |
k 3
s ' e cells, thus : ; =
beconjle tTapped among l‘ht eils, thus volume reported in the literature range |
tesuiiing i an overestmate of the from 0.5.to 10% due to differences in oy
true  packed cell volume (PCV) experimental systems, separation tech- _'
Although the uncorrected PCV wvalue niques and methods of measurement
is adequate for most of clinical pur- (3-25), =

*Departement of Clinical Microscopy, Faculty of Associated Medical Sciences
Project, Chiang Mai University-
**Department of Pediatrics, Faculty of Medicine. Chiang Mai University.
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The volume of plasma trapped
between the red blood cells of a cen-
trifuged blood sample depends on the
( (6,8,16,2627) 114 the

amoun intrinsic
physical properties of the red cells
including size (16:27: 28),  hapes

(29,300 cepy density (17,24,28.30) and
flexibility of the red cell membrane
(31).  Although Chaplin and Mollison

(16) observed that neither anisocytosis
nor spherocytosis significantly altered
plasma trapping volume, it was subse-
quently shown that the presence of
spherocytes and sickled red ceils greatly
increased trapped volume (25,29,30,32)
while microcytic and hypochromic red

cells (16:25) rajsed this value cnly
slightly.

Thalassemic blood  picture is
characterized by varying degrees of
anisocytosis, poikilocytosis, target cells.
hypochromic and fragmented red cells,
It is reasonable to expect that plasma
trapping volume of thalassemic red
cells should be higher than normal
red cells. The erroneously high PCV

value will resulting in a falsely higher -

MCV value of thalassemic red cells-
The only other trapped
plasma volume of thalassemic red cells
has been carried out by the old
Winthrobe technique with low centri-
fugal force utilizing Evans blue dye

study - of

as a marker 8"  The degree of

Vol. 8 No. 2

increased trapping  volume:
observed by these authors was ques-
tioned sincc Evans blue dve not only

serum

plasma

can form a complex with
albumin but certain amount of this
dye can also be adsorbed onto the red

We are report.ng the results of
our swudy by the
technique which clearly indicated that

radiohematocrit

plasma (rapping volume of thalassemic
increased to-
4-3 times of normal red cells.

red cells is markedly

MATERIALS AND METHOD.

Freshly drawn heparinized blood
samples (20 units heparin/ml. blood )
were obtained from 9 healthy normal
adults, 11 children (2-8 vear of age)
with severe beta thalassemia and 4
healthy children of the same age
group. After they were mixed with
51 Cr. and/or 13! I-human
albumin (HSA), radiohematocrit and

microhematocrit determinations were:
carried out in 10 duplicates on each

serum

“blood sample.

Ll

RADIOHEMATOCRIT DETER-

MINATION!: 1 3! Cr. TECHNIQUE.
To prevent the surface adsorption and

penetration of Nas sl CrOy4 into red

cells, this hexavalent chromium salt
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was reduced to trivalent chromate
salt by prior incubation of 0.05 ml
(50 uCi) of stock Naj 5[Cr04 wilh
200 mg of ascorbic acid for 60 minutes.
There is no detectable amount of
S1Cr adsorbed or diffused into the
red cells observed in this that system.
After mixing, 10 aliquots (1 ml volume)
of blood sample were transferred into
a set of 10 clean counting vials (ste
A). They were then centrifuged at
1,500 rpm. (International Centrifuge
Model K, LE.C., Needham His., Mass.,
USA) for 10 minutes. Four tenth ml,
aliquot of clear supernatant fluid was
then carefully transferred from ecach
vial of set A into another 10 clean
counting vials (set 3). The radioacti-
vity of each vial of both sets were
counted in the Tri-Carb Liquid
Scintillation Spectrophotometer, Packard
Model 3320. The radiohematocrit
value of each duplicate was calculated
by the formula:

% radiohematocrit = (0.6 -

0.4 x cpm. of vial A. £ 100

cpm. of vial B

The final radiohematocrit value
of each blood sample was the average
" value of 10 duplicates.

. 131 1-HSA TECHNIQUE.
Whole blood sample was mixed well
with 131 1-HSA ( 5uCi/m! -blood )
before being aliquoted and proceeded
as above.

79

MICROHEMATOCRIT DE-
TERMINA'TION. Ten microhema-
tocrit tubes were 3/4 filled with well-
mixed whole blood sample and sealed
with clay. They were centrifuged in
the Microcapillary Centrifuge Model
MB (LE.C., Needham Hts., Mass,
USA.) for 6 minutes at 11,000 rpm.
(12,000 x G). The microhematocrit

(PCV) value determined by the hema-
tocrit reader (scale), and in certain

sample, with microscope vernier. The
microhematocrit value was the average

value obtained from 10 duplicates.

PLASMA TRAPPING VOLUME.
The plasma 1rapping volume was

calculated from the formula :
% PTV =% Microhematocrit — %
Radiochematocrit x 100
% Microhematocrit

RESULTS..

The variation of radiohematocrit
and microhematocrit valuz obtained
from 10 duplicates of a single blood
sample are shown in Table. [. These
value are lower (better) than those
observed by others (1, 32).

The trapped plasma volume of
approximately 47 is agreeable to most
of the earlier studies in the literature.
The value of plasma trapp!ng volumne

(lcr. radiohematocrit technique) ob-
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Table I.  Variations of Results Obtained From 10 Duplicates
Sl S 3 e .+ | TRAPPED
IECH.‘r\IQLh g %.PCV s VARIATION 1} oo o
Radiohematocrit (21Cr) | 37.01 + 049 1.18 + 0.46
Microhematocrit :
- Vernier reading 37.81 + 0.20 044 + 027 >12
- Scale reading 37,72 + 028 0.64 + 0.33 1.87

Table II- Plasma Trapping Volume of Thalassemic and Normal
Erythrocytes (OlCr. Technique).

SUBJECTS E__? TRAPPED VOLUME (%)
Normal Adults 6 3.77 +_ 2.42
Normal Children 4 395 + 1.78
Thalassemic Children 11 18.30 » 9.58

tained from thalassemic blood is approx-
imately 4-5 times of normal red cells.
The average value of plasma
trapping volume obtained from 131
HSA technique (7.78%) is more than
1007% higher than Sley,
technique (3.77%) due to the adsorption
of *311-HSA onto the red cell surface.

those from

COMMENTS.
Our results of plasma trapping

volume (by >!Cr technique and expres-
sed as a percentage of PVC) of 3.77%
in healthy adults and 3.95% in healthy

children are comparable to those obser-

ved by cther investigators 8,10,15-17,

19.24,25,30,34).  Tpe higher trapping

volume of 7.78% when 131 1-HSA is

used compared to 3.77% with Sler

technique indicated that the error is

resulting from adsorption of 131 1-psa
onto the surface of red cells and pos-

sible transport of 1311 through the red

cell membrane (14:35) In our labora-
tory, when the true hematocrit value
is required the observed microhema-
tocrit value is muliiplied by a factor

0.96 to correct for 4% plasma trapping
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volume. Although the feasibility and
superiority of the microhematocrit tech-
nique are accepted, it
should be kept in mind that in practice
the theoretical advantage of microhema

universally

tocrit over the conventional Winthrobe
technique is overweighed bv the sli-
-ghty less well reproducibility of the
former. The chief difficulty lies in get-
ting a flat horizontal seal at the botiom of
the microhematocrit tube in addition to
accurate reading of the column. Even
when these conditions are satisfied the

SD. of replicated is about

estimaie
0.5 32 In our experimental system,
the S:D. of 10 duplicates are only 0 20
(with vernier reading) and 0.28 (with
scale) which correspond 0 0.447 and
0.64% of the red cell column respec-
tively.  The other source of minor
error due to hemolvsis and different
degrees of oxygenation were eliminaied
by treating all samples alike and care
‘was taken to minimize manipulation.

The finding of marked increased
‘plasma trapping volume ol thalassemic
red cells indicated that packing of
these red cells during centrifugation
‘is less complete than normal red cells,
4t has been demonstrated earlier that

the amount of trapped plasma volume

‘in the lower laver of red cell column

is smaller than the upper layer(l"’"lm

-and that the heavier cells packing

81

more tightly than the lighter cells

(24, 28). Reticulocytes and young red

cells are lighter than older red cells

(17.37-41), and

their presence in

increased numbers in addition to red
celis with varving shapes and sizes
(42) in (halassemic blood may explain
the rcduced effectiveness of red cells
packing during centrifugation and the

increased plasma volume observed,

SUMMARY :

The plasma trapping volume of
red cells was determined with the aid
of the radiohematocrit technique. The
trapped volume of red cells from
healthy adults and children is about 4%
(3.77-3.95%) while the average value
for thalassemic red cells is 18.3%. The
explanation for this increased trapped
volume is the reduced effectiveness of
red celi packing during centrifugation
due to the presence of red cells with
varyving shapes and sizes and those
with light weight i.e.. reticulocytes and
The higher trapping

131 HSA s

young red cells.
values obtained when

used in place of Na, SlCr04 is due

to the adsorption of 1313 _psa  onto

the red cell surface and possible

transport of 131y through the red cell
membrane.
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positive sera shows tha: VDRL weakly
reactive will give TPHA positive for
VDRL titer 1:1-1:4 will
give TPHA positive for 84.29 per cent.

60 percent.
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Weakly Reactive 10 6 60 4 40
Titer 1:1-1:4 70 39 84.29 11 13.71
Titer 1:8-1:32 58 36 96.55 2 3.43
Titer 1:64-1:128 12 12 100 0 0
ABSTRACT :
Scrological - studies of syphilis VDRL titer 1:8-1:32 will give TPHA
using Treponema pallidum Hemagglu- positive for 96.55 per cent and VDRL
tination ( TPHA ) test on VDRL titer 1:64--1:128 are all positive for

TPHA test. A total of 150 positive
VDRL sera will give TPHA positive
for 133 sera (88.67%) and TPHA
negative for 17 sera ( 11.33%).
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ABSTRACT :

The author described the simple

method for determination of the quali-

ty of the x-ray film by exposed it

sequentially to x-ray with different

exposure factors, developed and deter-

mined the density. The characteristic

1.

curve obtained from plotiing the loga-
rithm value of exposure factors (or
MaS) against the density values is
useful for evaluation of the quality of
the x-ray film since it indicates the
fog level, degree of contrast, sensiti-
vity and the optimum exposure lactor-
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