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INTBODT]CTION:

A number of '  merhods are

avai lable fbr quant i tat ion of hurnan

bone marrow cei lular i ty.  Unfbrrunately.

the results obtained varied widely and

certain techniques ei ther can nor

perfbrnied in huina,r or based on as-

surnpt ions not subject to val idat ion. In

general ,  t l iese me(hods fal l  in io 3
major  ca tagor i :s  ie . ,  an l romica l .  e r r -

throkinet ic-s.  and radioact ive i ron

techniques.

The anatornical  merhod is

not cl in icai lv erpoi icable. The auropsSr

studies of the marrorv rveighr of the

inr j iv idual bone by Mechani l<( l )  wlr ictr

was sumrnarizcd by Woodard and

Holodny (2) was apparenrl.v perforrned

in l3 exsanguinated human cadavers

di,ing frorn various ciironlc disorders.

I t  is sr-rrpr is ing rhat a large nunrber
of calculation of bone lnat:row rveighr

and oiher naranteters are based on

t lr is parr icr-r lar srur j ] '  3 '  4t '  F-rom rhe

studies o{ '  cel lular i iy oi  red bone

marrotv in tli ifelent bones at various

age b; i  anatomical techniques i t  was
calculated that the total  marrow cel-

lu la r i t y  w i l s  appror imate ly  8 .1  x  109

ccl ls/Kg. bcdr rveight (5- l0) '

The ervrhrokinet ic methods

requires extensive assumptions regarding

red cel i  product ion, rnveloid to ery-

throid rat io and normoblast maturat ion

Vol. 8 No. ?

t i rne ( l  i ) ,  red ce. i l  prot luci ion, mitot ic

in i l i ces  and n : i to t i c  t imes (12 '13) '  ths

values ob[ained ironr Osgood's study
( l  l )  are str ik ingl l ,  hrgher than the

others probably because the marrow

ret icuiocyt ic pool was ignored. Al-

thoLrgh certain assurnpt ions are now

not considered just i f  iecJ, results oblained
are in -seneral  agres with those obta-

ined I ' iom rhe ueler techniques.

-l'he 
bcst rcchnique is probably

those emplol's the erythroici rog 59 F"

to relate the cei ls in an al iquot i : f

r rarrow sample l0 the iotal  marrow

as or ig ina l l y  ou i l ineC bv  5 i ;1  (  14) '

Radioiron rvas chosen lbr this purpose

since ir  lccal izes temporari lv in high

concentrat ion in the marrow normo-

balsts,  Scveral  modif icar ions have

been widely used wirh sar i . ' factory

resu i ts  (15-  i7 ) '  The major  rnod i f i ca-

t ions current ly employed in cur labcra-

toly incluci ing t i ie Lrr i l izai ion of lorver

radiciror: ciosage to the ievel lha.t not

only adequate for dererminarim of 'bcne

niarrow cei lular i iy but al- io fcrr  other

ferrokinet ic par; ime ters inclui i ing the

plasnra disapFearance rate, ptasina

iron tur i rover rate, i ron ref lux, f  ract ion
red cel l  i ron r .rr i i izat ion and direct
rneasurerrent . of the anount of
radioiron incorporated inro rhe

nucleaied e11'thrcid cel ls (by excluding
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ihe radioacrive i ron uptake by bone
marrow ret iculoc) ' tes).

i

PRINCIPLE OF RADIOIRON
TECF{NIQUE;

The rneihod is based on as-
sunl i l t ion thu I  excepr f lor those taken
up dircctl,v b,v rhe ref iculoc),ies in

bone nrarrow, al l  of  rhe 59 F* acr iv i ty
which apireared in the circuiar ing
ervi l i roci , les 2-3 u'eeks aftcr rhe in-
travenous injecr ion of the radioisotope
canre fronr tlie bone nlarrotv and
represents the toral  r :ptake of 59 Fe

b-v ihe cryihroid prccursors ( l+) '  \un.n

the radioacrive i ron r59p'e) is in jecred
in t ra rcnous ly  i r  i s  rap id ly  d isappeared
from the circulat ion i  plasma half
disappearance r ime of 60- l  l0 ,ninures,

averaging 70 minures in bcth 66r11(lB)

anci chi ldren (Figure I  )  (19),  nrainiy

b - v  h o n e  m a f r o w  c e i l s  ( 1 4 , 1 5 . 1 7 , 1 8 . 1 9 ) .

The maxin;urn bone nrarror,v uptal(e
is reached ar 12 ro 36 hrs. and largely
b"r,, the activit,v of erythroid precursor

cel ls.  By I2 to 24 hours alrer in jec-
tion onl-v I percent of the zero time
act iv i ty is detecred in peripheral  btood.
There is only negiigible amount o{'
radioact iv iry in plasma and rnosr.  ot
the radioact iv i ty found in rhe pcr iph-

eral erythrocytes at 24 hours repl€sents

the bone marrow reticulocytes uprake.

From the determinations of ied cell

6S

courrt ,  i rucic"tcd ccl i  cJunt,  di l furen-
t ia l  ce l l  counr  and rad ioac t iv i ry  o f
the bone marrolv aspirate and circula-
t i r rg blood at 24 hours rhe rrue rad-

ioactivity ol bone nrarrori,, r free irom.

contaminaring blood ) can be deierm-
ined. After I days the whole blood:

radioact iv i ty usuai ly reaches the ma-
ximum level (  Figure 2 ) .  The ioral :
59 F. acr iv iry in circular ion is thus
ca lcu la red  w i rh  the  a id  o f  l<no ln
blood volume, and is taken as the
total  amounr of 59Fe taken un di iecr iy
by thc n' l { t rr  )w ervihrci , l  e lements
(nrrrorv iron uptake ). fhe toial:
ac r iv i l v  o f  59Fe raken up  by  nuc tea-
ted eryrhroid cell is decluced fronr the"
total  .  blood auivi ty as srared above-
minus thnt taken up by r l . izn.r .ow re_
t iculocyte at zero r ime (the act iv i ly in
erythrocvres at 24 hours),  The total
marrow cei lular i ty can be calculated
fiom the equation :

rMC = q_9_LI!A
SA

Where TMC

SC

TMA

SA

= l 'o ial  ntarrow c*l1ula-
r i ry.

= Cellularity of bone'

marrow sample,

= Total marrow radioa-

ct iv i ty,

= Radioactivit-v- of bone

marrow sampie.
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ME'fH,OD;

The fcrmat of the study was

sinr i lar to tho- ie descr ibed by Fluff  et

a l  (20)  anr1  Frnch e t  , '1  (18) '  Appro* i -

mately 2 nrCi (or 0.2 mCilKg body we-

- ight )  of  59Fe as ferr ic ci t rate with L

specific activitl ' ofl about is incubated

wirh a 2 nrl aliqout of the autoiogous

"plasma 
at l ' iC on a rotary wheel for l5

minutes. A standard activity is pre-

pared from a small aliquot of labeled

plasma diluted to de-.ired voiume with

,sal ine. The labeled plasma is then

injected intravenously into the subject'

The exact amounts of standard and

injected dose are determined by rvei-

lghing the syringe before and after

.each inject ions.

Blood was drawn into a he-

parinized syringe ( or heparin-coated

tube) l0 nr inutes afrer in ject ion of the

isotope and then at 20,30, 45 and 60

minutes respectively ( for piasma and

blood volume determinat ions as wel i

as the plasrna 59tr* c learance t !me).

At the t ime of rnaxirnurn label l ing

"(ie., about l2*24 hours after the injec-

tion of radioiron ) a bone marrow

sample was obtai::ed from spinous

process or il iac crest into the hepa-

Vol. 8 No. 2

r inized plast ic syr inge. In order to

el iminate errois from cei l  c lunrping

the aspirated bone marrow sample

was {'orcecl gently through 25 gauge

needle several tirnes, Blocd saniple

was drawn at the same t ime. Red

cel l  coun:. ,  white cel l  count '  hema-

tocrit, reticulocl,'te count and differen-

tial count of both samples are de-

termined. A venous blood samPle

taken l0 to 14 days after in ject ion of

radioiron ( rvhich exhibited highest

act iv i ty) is raken as the maximum red

cell incorporarion. The radioactivities

were measured in the total marrow

sample, marroy,/ supernate' whole biood

and plasma samples, and the values

were corrected to rlte time of radioiron

injection ( zero tirne ).

CALCI,'IJATION:
S.T. a healthy 2 year old bov

weighir:g 11.24 Kg. with a hemoglobin

leve l  o f  12 .7  gm,  /  tOO mt  and rhe

plasma volume and rotal  blood volume

( calculated from the total  in ject*d 59

Fe dose and plasma 59 F. disaPPea-

rance c,;rve )  of l  506 and 768 ml.

respectively. The whole blood 59F'.

ac t i v i i v  a t  2  wecks  was l15 l2 .5  cpm. , /

ml,  (  cpn'ectcd to d:rY zelo ) .

:
BONE MARROW (24'hr) WHOLE BLOOD Q4hr')

Hematocrit
RBC count
WBC count
Reticulocyte
59Fe activiiy (corrected)

3.60 x
2.69 x
1.975%
228.5

.
109 /ml .

l o / l m l .

cpnr,/nrl.

39.0
5.3 x  lo9/mt .
0. '7 53i x 107/mt
1 'r'7 <o/

122 cpn.lml.
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(A) The rotal erythroid bone
marrow uptake of injected 59 Fe

activity at zero time is the total

activity in the circulating blood (red

cei ls) at  2 weeks.

= Whote btood 59Fe acriviry
(cpm/ml.) x Blood volume

=  l ' 5 1 2 . 5  x  7 6 8  =  1 . 1 6 1 . 6 0 0
cpm.

(B) Part of the injected 59Fe

rvas taken up by the marrow reticulo-

cytes, Thus rhe red cell 59Fe in
circulaiion 24 hour later is practically
the bone marrow reticultlcyte uptake

^  { O noi - . f 'e ai  zero t lme.

= lVhole blood 59Fe acriviry
at 24 hour x Blood volume

= 122 x 768 = 93,696 cpm,

(C) The rotal 59Fe uprake by
bone rnarrow nucleated erythroid cells
= Total bone rnarrow uptak'e-total B.M.
reticuloc!'te uptake.

=  1 , 1 6 1 , 6 0 0  - 9 3 , 6 9 6  =  1 ^ 0 6 7 -
304 cpm.

(D) lt is well knorvn 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 vd.lqes.

True bone marrow contains only re-

riculocytcs and the mature erythrocytes

observed derived from contaminated

circulating blood.

e'7-

(a) h{ature I{BC in B.l'I. sanr--

ple = B.M. sample RBC

count-B M. reticulocytes.

(3 .6 x  to9)- (1. lzs  x
i00

3.6 x  109)

= 3.5289 x 109 cetis/ml.
B.M. sample

(b) Mature RBC in whole
blood = Whole blood RBC'
counr - Whole btobd re-
ticuloc3rtes.

=  (5 .3  x  tO9) - ( t  . 275  x  5 .3 "
100

x 109)
= 5.2324 x I09 cells/mt.

rc) Contanrinated blood = t
b

3.5289 x 109= 
ffiq = o'61s;
ml.imt. B.M. sample

(E) .'. True B.VI. volume = I*
0.675 = 0.325 mUmt. B.M.
Sample.

(F) True marrow nucleared.:
cells = B.M. nucleated cells

. observed - contaminated
' blood leukocytes.

= (2.69 x  107)  -  (o .ats  .<

0.7537 x t07)

= 2.1 8 12525 x 107 celts i.
ml. B.M. sample.
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(G) Farr of the 59Fe acrivity
of t lre bone marrorv sample at24hour
is those rvitlrin the reticLrlocyres. E.v
"comparing with reticulocyte count and
5 q . -
"Fe acr iv i t -v of '  c i rculat ing blood ar

24hour,  the total  59Fc acr iv i ty rv i thin
.the reticulocytes in bcne marrov/

"samplc  i s :

1 . 9 7 5  x  3 . 6= 
1fr5 t s]3 x tzz

= 128.5 cpmiml. B.M.
Sample.

(I{) True marro\,v nucleated
cell activity is:

= 22&.5-\28.5 = 100cpm/
ml. ts.M. Sample.

(l) The total nucleated marrow
cell is = ry.

H
= 1,A67,304 x 2.1812525 x 107

100

Vol. 8 No. 2

= 2.3280507 x l0 l  I

oi = 2A,71 x 109 ceiis / Kg.
body rveight.

RESULTS:

The estimated tolal bone

marrow cellularity ofl .rvell nourished

healthy children 2 to 4 year of age is

shown in Table I below. 'fhe average

value is 23.63 x l0 7 cells/Kg. body

weight.

COMNIENTS:

Since this technique is trased

on several assumptions the following

conditions are necessary for reliable

interpretation of the data obtained.

L That the majority of the

radioiron injected is taken up by

marrow erythroid precursors within the

first 24 hourl and that this is equal

Table 1. Total Bone Marrow Cellularity in Young Children

Na fiecrME 
lffr)

? - ?  ? i

' . 71 .34

83 .3  s

7  5 .41

75.96 -t- 5.20

Total Nucleated. B.M.

Celiularity

(Cell x lo9lt(g.l

20.7 |

22.08

17.07

29.77

28.50

s.r. !z.oo
J.J .  |  1 .50

u.c.i L50
N.K .92 .75

M

F

F

F

M

11.24
/ . z o

6 . 8 8

I  1 . 2 0

9"90

AVERAGE [83 ,73  !_  627

80.22
83.92

92.45

78  31 .

B.w.  I  BM.Uptake
(Kg) E ('1, s

c .8 ,13 .50

23 63 3_ 5.37
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N . K .  4 . 7 5  Y R . ,  M A L E
E O D Y  W E I G H T  I I , 2  K G .
BLOCID VOLUME B9O ML.

;e

l:

F()

L

t-
(J

€

5

4

I

?

I

RADIOIRON .AETIVITY

( BO${q $,tslRftOW

OV€R SACRUM
AETIVITY }

u : Z 4 6 8 t o t 2 t 4

D A Y S

FIGURE 2. DEMONSTBATE THE UPTAKE AND RELEASE OF RADIOIRO$I
BY BONE MARROW ERYT} IROID CELLS.



70

to the amount of radioactivity 'found

in the peripheral blood when the pla-

teau is reached at rhe second arrd

third week. This assumption is valid

in normal individual. In the pattents

studied here continuous measurements

of plasma as well as whole blood

radioactivity rhroughout the study

period were carried out to determine

the amouut of the unabsorbed plasma

radioiron and ihe reflux of radiolron

from the nlarrow or tissues to the

plasma. There is only mininral amount

of radioiron transferred to tissues ini-

tiaily which leaks back into the plas-

ma and thereby inlo the marrow but

only after the bone ltarrow sample

rvas obtained

2. That the total blood volume

is co )stant during the 2 week study
period that release of radioiron liom

the marrow is being measured.

3. That destruction of nervly

sythesized eryrhrocltes containing

radioiron in circulation is negligible

during the study period. That is the
59Fe originally taken up and released

from marrow eryrhroid cells will be

retained in circolation throughout this
period.

4. That all the erythroblasts

originally labeled in the bone marrorv

cornplete the maturation and appear

in the peripheral blood. If an appre-

ciable number of marrow ervthroblasts

Vo l .8  No.  2

are non - viable of died prsmaturely
( such as in conditions with ineffective

erythropoiesis), -qstimates of the overall

erythroid marrow uptake, production

and marrow cellularity will be in

error.

The total number of marrorv

ecll was calculated from the average

radioactivity per nucleated bone marrow

cell and the approximate rotal marrow

radioactivily. Several factors involved

in rhe calculation including the difl-

feren'Je in the relative nun',ber of nu'

cleated cells in various parrs of bone

marrow, the hemogeneity of the marroiv

sample, degree of cell danrage during

preparation, peripheral blood contami-

narion of the marrow sample and the

true amount "of radioiron upta-ke by

erythroid marrow required special

consideration and precaution. A valid

expression of the average radioactivity

per nucleated cell inncalculation of the

total marrow ccllularity requires a

marrow sample which is representative

of the marrorv through the bcdy.

While Kindred has suggested a 10

percent difference in the relative

nurnber of nucleated erythroid cells in

the long bone VS. central marrow in

unirrru1 (21) marrow samples from

human sterilum and iliac crest in the

same individual did nct show any

significant differences in tliese respects

Q7,22-24).  Thus, i t  is general ly as-
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:sumed that marrow is reasonably

homogeneous throughout r,vith respect

to its composiLion of hematopoietic

.cells. Moreover, differences in celiula-

rity without changes in the cell dis-

tribution would not affect the results,

Accurate cell counting and rad-

ioactivity measuremenis require a

homogencous cell suspension. T'her.:

was no evidence frorn differential cell
'counts on smear made directll ' fl 'om

the rnarrow or from the marrorv

suspension that there had been any

measurable chai:gc in lhe ratio of

nuclcated hemat.rp.r iei ic c lements th -

rough ihe prcparation oi the marrolv

susp3n:ion. Not only the erythroid to

myeloid ratio but also rhe myeloc5'tic

diff'erential count rEmained essentially

unchanged. A cerlain degree of cell

dainage seern unavoidable during t l re

preparation ofl the marrow suspensioir

although rhe amour:t was minirnize to

much snial let '  thr l t  thosc reported

earl ier (  1 5'  16 ) '  Variat ion in the

specif ic proccCur-- uscr, !  i ; r  l : ' : l . r . r ; : t i r rn
of the suspension sucir as filtration,

shai i i i rg or passi i :g rhroirgh r1;;  needle
seerred to have litrle el'{'ect on ihe

degr,:e ofl celi bieakd',lvr. At any
rrr t"r ,  i i -  i r  is assumed i l r r i  so:t  e ccl ls

.are completely broken, the supernate

rrrdioact i r  i tv w. 'ulc l  r lot  af  fect ihc
measurement of the raclioactirrity llrr
r iucieated marrol  cel l .

A dilution of tlie marrow sample

with circulating blood is unavoidable
when making bone marrow aspiration.

Therefore, corrections for rhe contribu-
tion to the cell counts lncl the amorint
of radioactivity in the marrow sample
from circulating blood were made.
Unl'ortunately, many previous studies
using marrow samples frorn , ribs
removed at operation, these contri-
bution from contaminating circularing

blood were ignored (14-16,25, 26) '

To correct for the activity from re-

ticulocytes it r,i,as assumed rhat all the
radioactivity in peripheral blood cells
wJS atLr ibuted ro rcr iculocy tes and
that circuiating reticulocytes were as
radioactive as those in the bone
marrow. This assumption was made
despite the previous suggestion of a
20 percent higher radioactivity uptake

in marrow reticuloc)iie than in circula-

t ing rer iculocyre ( i4).  
.This would not

signiiicantly affect rhe overall result
since the total reiici-rlccvte contribution

is  qu i te  s rna l l .

t  he major probiem in applying
ti:is Jechnique is to deterrnine the
4 r l r n ! r n t  ^ l '  i -  i o ^ r - , - {v ,  , , r - 'L !L !u  rad io i ton  taken up

by, boile mairo$r ai the time of

m:irrow sampl ing. In earl ier studies a

certain l igure was sinrp' ly adoprcd for

th is  va iue  (14  16 ' '27) ,  the  esr imar ion  
-

of r'r,hich depends irainiy on radioiron

recirculation . ln tlie preseirt study

.l:-l
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attempts were made to obtain a more

prccise figure tbr this proporLion Th.'

incorporation of 59Fe into the erythroid

marrow and nucleated erythroid celts

are 83,72 1' 6.27"/" and 79.96 + 5.20Y,

of the injected dose respectively. These

figures are in close agreement with

70X obsened recently by Skarberg but

differ significantly from rhe assumed

66ll frequently used in tnany previous

studies (15,16, 26,27)' The latter figure

derives from extrapolating data of carcass

localization of radioiron in 3 animal

species, 707. in the rat, 69'/" in the

rabbit and 667. in the monkey, to man

(15)' as a matter of fact. Donohue et

[:

i.'
il

Vol. 8 No. 2

61 (15) laier obsel,ed rhat SBi j  of  the

injected radioiron was estimated to

be Llresent in circulatiorl at three to

five r'veeks in all 4 of his humarr subjects'

Subsequentl! Nelp :inC Bower found

that the 1otatr bone marrow erythron

deposit of radioiron 24 hours after

injection vras B4% (28)'

trt is also known that in a1l

these animal species including man,

oniy about l0 Z of the injected rad-

ioiron remains in rhe body tissues at

2-3 weeks after administration. The

amount of radioiron taken up by re-

ticuloendothelial cells and myeloid

pr*cursors (29 ) in bone marrow is

I

; '

'Iable II. Results of Various Quantitative Studies ol Hurnan Bone Marrorv

Average Nucleated lt, 'fai"rorv Cells x l07fKg.

Osgood ( l  l )

Pau  ( I2 )
Ki l lman et  a l  (13)

Harker  (27)

Errvthroid

3.4
3 .5

4 .6

5 .0

2 .50 -3 .0
a i
J . +

N,IE IHOtr)

Ery throkinetic8 . 6

29

Suit ( i4)

Donohue et al (15,26)

Harrison (16)

Skarberg (17)

Kulapongs et a1"

I 8 . 0

r 0 .4 - I I . 1

21.4

23 .63  +  5 .37

"(  5 healthy young chi ldren)

AUTI{OR
klyeloid

trzliro-sis dara
h,Iitosis data

59 F. tabeliing
(tissue section)
59 p. tabetling
(ce11 suspension)

3 .78  +
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very small and could stii l be included

in the calcutrrtion. Difficulties may

arise. thoLrgh, when this technique is

r"rtil ized in certain pathological con-

ditions u,hen injected radioiron is

retain:d *'itir the bone mrrrow (in

the reticuloendotlieliatr cells such as in

secondary anenrias (12) '  , t t^ total  bone

marrolv upfake of radioiron and the

total  bone nrrrrow cel luiar i ty calcula-

{=;";  l ' ,  r .  '  . .  tqr".r.- '1i  ,  ;++;..{ .  t ]" . :9t;  ,

tion will be in error

The results obtained from this

study are in agreement rvith several of

those earl ier studies (  I  I  -  l7,  26, 27 )

despite "the fact that several studies

were based on diflferent assumption;

(1 1-13) or di f ferent merhods of measure-

menr  (14-16 .26 ,27)  and rh . l t  no  he : r l thy

individuals or cl t i ldrcn were included

in those stLrdies radioiron technique.
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Packed red cel l  r  olume as

deterr i r ined by nr icrohematocr i t  techni-

que is being considered the most

simple and reliable hematologic scree-

ning test s ince i t  has an inherent

error of only 2% while the hernoglobin

determination and red blood cell count

have the  er ro r  as  h igh  as  5  and 16%

respeetively (l)' Unl'ortunately when

whole blcod sample is centr i f 'uged a

certain amount of plasma remains

adherent betlrreen cell surfaces and

beconres trapped among t l re cel1:; .  rhus

lesult ing in an cverest inrate of the

tr l le packed cel l  volrr ine (  PCV ).
Al though the uncorrecred PCV value

is adequate fbr rnosi  of  c i in ical  pur-

Vt;l. 8 No. 2

May 1S75

poses i t  is recognized as the major

source of error irr calculations of blood

vollrme, plasma volume, red cell ma.s,

ferrokinetic studies and erythrocyte

electrolyte concentrations. (2,3) Know-

ledge of plasma trapping value wi l l

permit the appropriate correction requir-

ed for these calculations. Several

plasma markers have been employed

in de termination of the amount of
trapped plasma volume, but wide

discrepancies exist rvith different mar-

kers used (3-15).  values of t rapped

volume reported in the literature range

from 0,5.to I0% due to di f ferences in

experimental  systems, separat ion tech-
niqr"res and nrethods of measurement
{3-25).

DETERNIINATIO\T OF PLASMA I|RAPPING VOLUME OF'

TI{ALASSEMIC ERI'TI{ROCYTESBY

FIADIOHEMA':TOCFI'I TECHNIQTJE

D V

Sr:raporn nttt"*goon, If.Sc' ( nAea, Tech")s

Sitleichai Alrrnajsirisrlk, B.Sc. ( Uea' Tech' )

Panja l(ulapongs, lVf.D.+*

"Departement of Cl inical  \4icroscopy, Faculty of Associated N{edical  Sciences

Project,  Chiang r\ la i  Urr iversi ty
*nDepartm.ent 

ol  Pediatr ics, Faculty of l  Medicine, Chiang [r tai  Universi ty ' .
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increased plasrna t f  apping voiume

obserr,ed by these authors was ques-

tioned sincc Evans blue d.ve not only

can forni  a complrx with serum

albumin but certain amount of this

dye can also be adsorbed onto the red

ce l ts  (33) .

We are report,ng the results of

our stLrdy by the radiohematocrit

technique which clear ly indicated that

plasma trapping volume of thalassemic

red cells is markedl,v increased to

4- 5 times of nor.nal red cells.

MATEI1IALS AND METHOD.

Freshly drawn heparinized blood

samples (  20 unirs heparin/ml.  blood )
were obtained fronl t healthy normal

adults,  I  I  chi ldren ( 2-8 y-ear of age )

with severe beta rhalassemia and 4

healthy chi ldren of the same age

group. After rhey were mixed with

5l  Cr.  and /  or l3 l  1-5npan serunl

albumin (I{SA), radiohematocrit and

microhematocr i t  detcrminat ions were

carr ied out in 10 dupl icates on each
'blood sample.

o"r 
RADIOHEN,{ATocRIT DETER-

IVIIN{TION]: I 5I CT. TECHNIQUE.

To prevent the surfhce adsorption and

penerrat ion of Na2 5l  cro4 into red

cel ls.  this hexavalent chromium salt

7A

The volume of plasma trapperl

between the red blood ceils of a cen-

trifuged blood sample depends on the

amount (6,8,16,26,27) and the intr insic

phrvsical properties of the red cells

including size (16'  27 '  28 ) ,  shapes
(29,30), cell density fi7,24,28,30) and

f le.xibi l i ty of  the red cel l  membrane
(31) '  Al though Chapl in and Mol l ison
(16) ob^erved that nei ther anisocytosis

nor spherocytosis signiflicantly altered
plasrna trapping volume, it rvas subse-

quentllt shown that rhe presence of
sphero,.:ytes and sickled red ceils greatly

increased trapped volume (25'29r30'32)

while microcyiic and hypochromic red

gs11s (16'  25) raised this value cnly

slightly.

Tltalassemic blood Picture is

characterized brv varying degrees of

anisocytosis, poikilocytosis, target cells.

hypochromic and lragrnented red cells,

It is reasonable to expect that plasma

trapping volume of thalassernic red

cells should be higher than normal

red cells. The erroneously high PCV

value will resulting in a falsely higher,

i \ lCV value of thalassemic red cei l . .

The only other itudy of traPPed

plasnta volume of thalassemic red cel ls

has been carr ied out bY the old

Winthrobe technique with iow centri-

fugal force ut i l iz ing Evans bl tre dye

as u rarke, (8) '  The degree of

t '



'  ' , , . . .1; ; f ] . .
' . , ...i

May 1975

was reduced to tr ivalent chromate

salt  b3r pr ior incubarion of 0.05 ml

( 50 uCi )  of  s ioci< Na2 5lCrO4 wirh

200 nrg of ascorbic acid l 'or 60 minutes.
There is no detectable anlount of
5lCr adsorbed or di f ' t lsed inro the
red cel ls observed in this that system.
After mixing, l0 ai iquots ( l  ml voiume)
o1- blood sarnple were transflerred into
a set ol  l0 clean counring vials (ste

A ). They u'ere rhen centrifuged ar
11500 rprn. (  Internarional Centr i fuge
Model K, I .E.C.,  Needham Hrs.,  Mass.,
USA.) for l0 minures. Four tenth ml.
al iquot of c lear supernatanr f ln id was
then carefully transferred from each
vial  of  set A into another l0 clean
count ing vials (ser B ).  The radioact i -
vity of each vial of both sers w€re
counted in ihe Tri - Carb Liquid
Sclnt i l lar ion Spectrophotometer,  Packard
Model 3320. The radiohemarocri t

value o[ each dupl icate was calculated

by the formula:

% radiohematocr i t  = (  0.6 -

0.4 x cprn. of l  v ial  A. 
r  100

cpm. of '  v ial  B

The final radiohematocrit r,alue

of each blor:d sample was the average
value of l0 dupl icates.

,1. I 31* r - HsA TECHNTeuE.
Whole blood sample was mixed rvell

wirh l3 l  l -usR (  5uci  /mr brood )
before being aliquoted and proceeded

as above.

79

vircR_qilEMATocRrT pE-

TEEyjNAIqN: Tcn microitenra-
tocr i t  tubes were 3i4 f i l leci  wirh wel l -

mixed rvhole blood sample and sealed

with clay. Their were centrifuged in

the Microcapillary Centrifluge Model

1\48 ( I .E.C.,  Needham Hts.,  Mass.,

USA, )  for 5 minutes at I1,000 rpm.
( 12,000 x G ).  The microhemarocrir
(PCV) value determined by the hema-
tocr i t  reader (  scale ) ,  and in certain

sample, n,ith microscope vernier. The
microhenratocrit value was the average

value obtained from l0 duplicates.

P

The plasrna rrapping volume was

calculated from the formula :

% PTV = % Microhemarocrir - %
Radiohematocrit x 100

% Microhenratocrit

RESIJLTS.

The variation of radiohematocrir
and microhematocrit value obtained
from l0 duplicates of a single blood
sallPle are shown in Table. t. Thesg
value are lower ( better ) than those
observed bv  o thers  (1 ,32) .

The trapped plasma volurne of
approximately 4% is agreeabie to most

of the earlier studies in the literatute.

The value of plasma trapplng volurrre
(5 l6t. racliohematocrit technique) ob.
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Var iat ioni  , l f  Resul ts  Obta ined Fro in l0  Dupl icates

% PCV
R { P P E D

VOLUi{E %

Table I.

'I'ECHlilQL'IE

Radiohenra rocr i t  r5 I  Cr)

Microhematocr i t  :

-  v i rn le r  read lng

- Scale reading

37 .01  +  0  49

37 .81

31"72

0.20

0 .28

044

0.64

+ 0.46

427

V . J  J

212

1 .87

?'ahle I I .  Plasnta Trapping Voluine of Thalassemic and Normal

Erythrocytes (5lCr.  Trchnique).

SUBJECTS TRAPPED VOLUME (%}s
6Normal Adults

Normal Children

Thalassernic Chi ldren

A
I

, 11

3.77 +_ 2.42

3 .95  t  L78

18 .30  r -  9 .58

% VARI \T ION

tained from thalassemic blood is approx-

imately 4-5 t imes of norrnal red cel ls.

The average value of plasma

trapping volume obtained lrom l3l1-

HSA technique ( 7.78%) is more than

100%. higber than those f iom 5lcr.

technique (3.77%) due ro the adsorpt ion

og l3l I -HSA onro the red cel l  surf lace.

COMMENTS.

Our resulrs of plasrna trapping

volume (by 5lCr 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 invest igators r8, l0, l  5- I  7 '

19,24,25,30,31), The higher trapping

vo lume o f  7 .78% r1 t .n  l3 l  I -HSA is

used compared to 3 77% v,t i th 5lct

technique indicaled that the errcr is

re-sul t i i rg { lom adsorpt ion of l3 l  1-H5,q

onto the surface of red cells and pos-

sible transport  of  1311 lSrough the red

ce l l  menrbrun .  ( l+ '35) '  In  our  labora-

tory, rvhen the true hetnatocrit value

is required the observed nticrohema-

tocrit value is multiplied by a t'actor

0.96 to correct for 4% plasma trapping
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volume. Aithougir  the feasibi i i t l ,  and
'superior i ry ol '  the microhemaiocr i t  tech-

nique are universal lv accepted, i t

should be kept in mind t i rat  in pracr ice

the theoret ical  advantage of r i r icrohema-

tocr i t  over rhe convent ional Winthrobe

technique is overweighed bv t i re sl i "

ghty le,ss lvel1 reproducibi l i i i r  of  the

former. The cXi ief  di i i icul t3" l ies in get-

t ing a i iat  hor izontal  seal at  the lcottom cf

r i re micrcirematocr i i  t r :be in addit ion to

acci- i raie reading of the cciuinn. Even

lvhcr these cclrrdi t ions are sat isf ied the

S D. of repl icated esl i rnaic is abo' . l t

6.5 (32t '  In our experin:ental  systenr,

the S.D. of l0 dupl icates are cnly 0 20

(with vernier reading) aniJ 0.28 ( r i ' i .h

scale) which correspond n A.44Y. and

0.54% of the red celi colutrin respec-

t ivel i r .  The other soufce c[  minor

errr:r due to her,iolt'sis and diflferent

degrees of oxygenation rvere elinrinalr-d

by treat ing al i  samples al ike and care

was raken to n: inini ize manipulat ion"

The f  inding of marked increased

plasma trapping volurre ol '  thalassemic

red cel ls indicated that p: :cking of

theis red cells during centrifugation
' is less coinplete than normal red cel ls.
'lt has been demonstrated earlier that

the amount of trapped plasnna volunre

irr the lower layer of red cell column

'is smaller than the upper layer(I6'-18)

"and that the heavier cells packing

more t ighttry than rhe l ighter cel ls
(24'  28) '  Rericul ,-rcytes and young red

cel ls are l ighter t l ran older red cel ls

t17 .37-41)  ,  *nd  rhe i r  p rese i l ce  in

increased nunibers in addit ion to red

cel is r ,v i ih var l i r rg shapes and sizes

(42) ;n rhalasserr ic blood may explain

the rrduced effec{ i i ,eness of red cel ls

pacl i ing dul ing centr i f i igat ion anci the

increased ulasnta volunte observeri ,

SUh{}4AF1Y :

The plasma trapping volume of

reil cells rvas determined r,vith the aid

of the radiohematocrit technique. The

trapped volume of red cells from

healthv adults and chi ldren is about 4%

$.71-3.95%) whi le the average value

fbi  lhalassemic red cel ls is lB.3lz".  The

explanation for this increased trapped

volunre is the reduced effeci iveness of

red cel! pacliing during centrifugation

due to the presence of red cel ls with

varving shapes and sizes and those

with light rveight i.e.. reticulocytes and

young re.d celis. The higher trapping

values obtained lvhen I 311-g5q is

ursed in place of Na2 5lCrO4 it due

ro rhe adsorption of 131Flle"n' snle

the red cell surface and possible

rransport oF I 3 | I through the red cell

rnembrane.

a 1
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t0.t T. pallidum #r,flu specific anrigen

coat lurfrari6oprirfl.JtoiLrnu *n'lt#ur

specil'ic T. pallidum antibody nl"jr

VDRL weakl,v reactive syifizun TPHA
negative lrnfrnnfio +o / r\rn VDRL

t i ter  l :1-1:4 h i  TpHA negat ive

15.11%, VDRL r i rer i .S i :32 i i r  TPHA

negatir, 'e 3.45% atu \/DilL t i ter l :64-

l :128 sr i i l t#  " rpHq negar ive rnu 6o

hlo.rn positive lsruif TpHA ulfl rfro

a ^ d a d

n 1R? X11nfl ?? ?tu1 ftfity tr?\nil fl1fi f.t: :J14,1? ?1U ln il[y U J 1Uilt
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plasml reagin test, VDRL test' Kol-

mar Complement fixation test. etc'

2. urn Specific test rirufiI:n
a d a , A a v - 4 - -

{ i l lne{  nni lu  l f  ant lgen 11nf l?ts0 I  re-
I

ponema pallidum 6ldr1#nr:vrnfl ouriol.l

r'rr specific nr:vrndCIr-tlunrirfififr rre-

ponema pallidum Imnrobilization Test

(TPI), Reiter protein Complement fixa-

rion test (RPCFT)' Fluorescent Tre-

ponema antibodies absorption test

(FTA-ABS) ttnl Treponem:I pallidum

hemagglutination test (TPIIA)

tun r:iriqq-u1:nf iifr n ler iln,r*rru,i,
a  X  i  e  s  o d

tunE.ru fl?utl ' lni lnq3flT?llf lu?f non-

specific test n'0u nin.:n"lritrru'[r.luotq

qltfizun biological false positiu" ilet"oc

Vol. 8 No. 2'

tirnt:rnrnoltr,rillnlifr specific test

q fl il:sn.irino,:.: ruoirirfi off elfi "i r serum
r !

fftrizun reactive n"lr YDRL l:lfi2n posi-

tive lsru 
'[PHA lliolil ttngl\?n weakly"

reactive flnofl1uflln reactive fffi riter
a  I  d  u  Y  l v

:vsr'i lsir.J 1 quil nl1N fl:J?iul nl posrttve'

Tpn{A r,riofij gnu Tp{-{A lrrilrcffqyif

rflu Routine diagnostic method iul:;'

r.nrrrrrnr,rio'ki

U  A ' I' l61nL[nv?5n17
' 

,. ,.ru* samples: serum fit{6n
i l t  !  , o  6' ur"Lnqtnuolrjguhnt: serology 110.1 T.?\.

un:riurlui l  untui l?unlrni ln1?J15n$0.3

nifir-fludillluil ni:r6on serum trnvc,irfiu

n', r,v, n.u,r1 u'lil q'l tnr tL zu u n ru qtiqi o 1 ilfi

CONFIRMED ---l----REACTIVE .-.*'f

(ritur detected)

-..-WBAKLY REACTIVE

TPHA

''SUSPECTED-!
VDRL Screening test --*

2. VDRL Qual i tat ive Sl ide test:

use itlactivated serum I rnuel (0'05rnl')

n.:1uunrulo':rraiu slide rfiru r raun (l/60

ml.) so,r VDRL antigen nl:-lu serum

Tflflli'r'ilil No. 22 uf,r rotate si?a ro-

tating machine lnulinrrlrit;l 180 rpm'

uru 4 ulfi rirlriiruzunvr-ufieliu micro-

-NON REACTIVE+DISCAR.D SERUM

scope Terulfr lorv pou'er objcctive nr

lhi iln.i qr ; n o uu $ o ?'t il fl s n o u rio tl :l t n ri ei i u zu n
t u g

riju non-reactive n 1?\uflJncun0utn n "'l

rrnsr.:'j''irfl u weakly reacti ve n"l?rlLflrJnou
t l s l  '

nou' l rargttnnJl l l t ju leact lve

3. VDRL Quantitative Tube
' "Jlfirun reactive uieTest : 1-t'i serum 11
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weakl] '  reactive :Jt1nt t irer Ta,l i  f i

Quantitarive tube rest lgru1*1 serum

d i lu t i on  l : 2 ,  l : 4  l : 8 ,  |  : 16  r i o t t r j  qu

f r . :  l :128 Tube ns 0"25 ml .  r f i ru

di lut ing anligen nrnn tube tube ny

0.25 ml. irJret"?u shaking machine

utu s urf i  centri fuge 1,500 rpm. uru

10 il1fr rrnrilJ,irar"':l shaking machine
d d A l

on r urfr dtoruzun t i ter 6o di lLrt ion n,l

cup

No,

I

2

Serum

a9

flrllroJ serurn r, ri.: 1 ti ru n reactive nu
o i o r  d  d l(  tube p [ : ,12n rea:t ive qyruuf lvnouitLu

c  d  4  l d l  V  q  d  I r  v

[ilfllnt 1 filJ'r-] n8u -eju tuu1tfl "l [1i1,t tfiTg]
\ , | \

t nuJ  \ r /

4. Micro-Hemagglutination Quali*
tat ive Tesi

I Dilute serum n":u microdiluters

(0.025 ml.; lu Disposable plastic tray
!  .  -  r  q  , k

9,2?)  Absorblng d l luent  f lJ f l r1 : ' rJste L i lU

ii

l

= ' : .
. {
t. :::

z

t 0
? n

20

40

Di lu ted

Unsensit ized

Cel ls
( r n l . )

D i lu ted

Sensi i ized

Cei ls
{rnl .)

0.075

0.075

Fina l

Serunr

D i lu t ion

o.ozs 80

80

160

J

t̂

5

oo25 
f oort

0.025 
i  

0 025
0 025 j  o.ozs

Serum fi rir rr: n n f,a! Inil i d

VDRL fi r so :rs trirln Weakty reac-

t ive 10 ?ru. Titer l :  I  - l :4 f i  zo :t i ,

T i ter  l :8- l :32 f i  bB r?B unr  T i ter

1:64-j:128 f i  rz :tu rf ievir rupA i lr

ir",rrn weakly reactive hi pnsirive 6

T'ru (negative 4 :rri ) r^rrnfirrl .'. iiter

l : l- l :4 hizun posit ive se ?ts (negative

I t : t r )  i l?r  t i ter  l :8- l :32 h}run posi tve

s6 :t l  (negati le 2 Ttu ) i tnc'/ irn t i ter

l :64-1:128 lr l i run posit ive 12 TrB (nega-

i'e 'liifr ) zurr nrr nfl no.: '|fi unErii 1u
T ' a b l e  l " u n v  2

a r - d

? nlTr}lt{nRlTflqno.:
' c l ; - r l

tuu?lyt : tunuttn??1 l l tn non-speci_

fic.te.st rirut"lT:n6fifin rru VDRL

resr o'rxQyh; Biological false posirive

! r : ' , - -- .  -- , .  , .  - . . .  . - -  .  , - .



L.fr.x:Fne::rFr3a:r:}r:1r!rr:ti-irrr!r: 
'r r: ir ;.-r.1 r : . 

:.;r. :l

I

i . ' .

90

rBFPr lf iqrn1:odu r"ru hnrurinris, T:n

itou, typhus, relapsing fever leptospi-
. v

rosis etc, u0nnTnu u tiltrP l .';l nqlnl\ti-r

disinl'ectant 1fi rrlu cetl'lciiit

Scotti unsfi:'ltrru {2) r,",rrirnu\fr
f a qrTnrrou 206 nu lfizun VDRL, test

reactive 82 Fru (aol) rrdr"{odr TPIunv

FTA*ABS r,'ru'jr1#nrn positive s3 nu

E1n 82 nu (qot) runn.r ' jr  r,u1fi i :nric*
r  X  a  ;  c  c  .  a c

tunluavil 16l 7ltnu?J14:0nlnnLi trepone-

mal infecrion

ox"ririauilhsyli Specific test fro

FTA-ABS uia TPI n"u iusiifin"rnrirr

ri o u ti r ai w r n 6,r fr fi ?r rL', I r ii li', i f Trepo" e* u
pallidum hemagglutination ( fPlI{) frr.r
Cof'fley iinsfiilrulru 13) r,tu'jrnr:t"ff
Microhema gglutination 1u n r:.,1 rantibody

ele T. pallidum (MHA-TP) qltrXr.tn

negative oa.e,/ lu BFP Sera gnyserum
-  4 . .

vrnol.ivrivrzun MHA-TP positive nyhT;,rn

i'ro-oru positive riu

VIIRI- - Test

Vol. I  ]rdo; 2

Logan trnvfir:1.:tu (4) rnrl'jr

Automated Microhemagglutination Assay

fbr AnLibody to T. pallidum ( \h{FL{
-TP.r r"{onjierrrfirr":nb pte-ans lfirun
' jr :\MHA-TP 1'f;2n positive go +,/ ttnv

FTA*ABS posit ive gs.s,/ lunut{n'f inn

vri 1 \LJ tunu'lili":n untreated prlmary

disease to.:iroi ii nnmra - rP

detect '|fr eg.o ;i turolrfi FTA-ABS
detect  16 rool

V  U  t  d q L

alnnl lnnneJf l : . :uh1l i1 serunl Yl  Ll i

zu; l  VDRL werkly react ive l l f r t  ref ,c-

t ive tb0 :1t l  nvlrh"rn TPIIA negat ive

17 : ' rn ( t t .szl t )  q1i l f l1: ! tun;1elnytdi l f l l \u

"jrylrn weakly reactive ltlrun TI'}IfA

negative :rrnfinql aoli e:u serurn 'i1#

r i ter l : l - l :a i f i  TPHA negat ive ts. ' i t I

q:ifiu'ir serum fflfi vonl reactii'e lu

tirer r.ir "j n;filenlf,ifferqrn BF'P lfitrn

lfi nFp r.ioun.ir.rr?.rf l  tu1\ 'tn tlter f lJ 6l n3

rireir ",nu'ir t i ter l:64-l: l2s 1# TPFIA
positive uln

%  T P H \

I*:=q:s-
2 .67

7 .33

I . J J

0

i l , 33

El'lT'|.:Yl 1 ttflrr,riln1or VDRL-Screening test ttnv Trepponema pallidum F{emag-

slut inat ion (TPHA)

TP}IA
Pcsit ive

% TP}-IA
Pos i t i ve

A

J Y . J +

37.33

I

88 67

TPHA
Negative

4

l l

2

0

l7

6

59

56

t2

133

lVeakl l '  l teaci ive I  10

T i re r  l : l - l : 4  e  7A
' f i t e r  

l :  B - l  : 3 2  |  , *

T i t e r l : 64  l : 128  I  12

TOTAL I  I50



,{eru lgzs

gl'tT"ttyl 2

9 l

ttdfl.ttiri$0,: TPHA pLrsitive ttny negative tr{ VDR.L test rr,,-jnrnFril

VDRL - Tesr
t ' turu
Seru ru

l 0

70

58

12

T[.}HA
Posi i ive

r  PHA
Posit ive

60

84.29

96 .55

t00

IPFrA Iz  renr
_Sgt',:t INqgellu"

Weakly React ive

T i t e r  l :  l - l : 4

T i t e r l : 8 - l : 3 2

T i t e r  l  : 6 4 - l  : 1 2 8

6

59

56

l2

4 . t 44

l l

2

0

15.7 |

3 .45

0

ABSTI iACT:

S'. ' rological  studies of syph i l is
using Treponema pal l idurn Henragglu-

t inat ion (  TPHA ) test or.r  VDRL

posit ive sera shows rhal VDRL weakl.v

react ive wi l l  g ive TPHA posir ive for

60  percent .  VDRL t i rc r  l :1 -  l :4  w i l l

give 
-|P.HA 

po;itive for 84.29 per cent.

VDRL t i te r  l :8 - l :32  w i l l  g ive  TPHA

posit ive for 96.55 per cent and VDRL

ti ter l :64- '  l :  |  28 are al l  posir ive for

TPHA, tesr.  A toral  of  150 posit ive

VDRI- sera rvill give TPHA positive

for I 33 sera ( 88.67 % ) and TPHA

negative for 17 sera (  11"33%).
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ABSTRACT:

' Ihe 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. Sante, L.R. ; Calibration and Test-

. ing of tlre X-ra1' machine; PP.'13,
I 959.

2. Dudley Robert A. ; Photographic

film dosimeter, PP' 300, 1956.

3. Fenner E.: Measurement and im'
pornnce of image quality of X-ray

curve obtained fuom plotting the loga-

rithm value of exposure factors ( or'

MaS ) ag:rinst the density values is"

useful for evaluation ofl the qLrality of

the x-ray film since it indicates tlte'

fog level, degree of contrast' sensiti-

viry and the optimum exposure factor*

REpBRnxcgs

image intensif l ier, PP. 160' 1965.

Guyot, L'F., Factorii Limiting Re--

solution and Contrast, PP. 24I'

t 965 .

Fuchs, Arthur W. ; RadiograPhic

Exposure and Processing, 1959.
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Simplified Colorimetry of alpha-Amino
Nitrogen in Plasmao Serum or Urine.

Klaus Loremz and Barbara Flatter.
CI in .  Chem. 2Al12,  1553-1555 , l974\
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Amino Acids in Curs Contents and

Blood Flasnia of Rats as affected

by Dietary Amino Acid lmbalance.
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N B.T. Test in Pregnancy
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B.S.
The Lancet  No.7897 Vol .  l '  1975 P.43.

trie.rorn Nitroblue-tetrazolium

(N.B.T.) test rf lui6 tert f inttr:nuln

lanbacterialinfection qln non-bacte-

l iut i l lness ifif i:ru iiu 1/'rnir rJnfr sor

N.B.T. Test lurfinrrn;fi1raqj lrsinr:rir
' E  a  -  A "

N,B.T. Test u il factors unlEJou?l11'l



May 1975

lirilrJfisulj'lfr uiuriilnurol anti-
,coagulant ttntoilu ni tnl nr: incubate- t J

a  v  l . , e
: LIJ llll 11l.t0f]! 1nU 0.ltJ :1 g.tl U0l1? 11^l1l false

.  q  i ,  I  o l
negative lu:run:J:rngrrruu bacterral

infections adr.:uut"rr unclu:ruffnulfi1fr
'1"xu1 corticosteroids uio phenylbuta-

zone i:rurruilu false positive lu:itt

fi:':lrJ:gfl ruulnild1rfi fl ernnlr?'rfl nBJ$o'J

?ruilutl tflunr:ur N,B.T. test lunu
,r,',:n::n' Ieruifiiigo,r Baehner ttngNat-

han lnuriinrlrnuortuRun'rnrri s :tu

d.:1ilf iornr:\f ir ir 'r1ldu,o,n bacterial

infection uncldlfi:":rrJrrir t uonl1n

vitamin qtniln$oJnlTnnno.ru'ir lunu
-norn::riirir N.B.T. Test positive q{

nr'lJ:nfi

nl:fl:?aur N.B,T. Test u"u lflu
'nrr rest fiffHnir noffqrriruiu routine
U !  o !  a r a  d  a d  

" l  
q

Lfll?,1:lUUrU ?5'ft t l ,tUJ !\0?fi lrtJ.l lUnl: ltUn

'bacterial infection

il:rlilvrsi rdsrfii,
?r.u. (rvrnrrinnr:rnrvrf)

The Value o[ Anti-DNA Antibody
Titers in 'Ihe 

Early Diagnosis,
Treatment and Follow Up of Systemic
Lupus Erythematosus.

A.I. Pick, M.D,, Y. Levo, M.D. and
CH, Weiss, Israel Jonrnal of Medicat

Sciences, Vol. 10, No. Z July 1974,
yaee 725-730

v  a  f  !  .  i  a -
,,Mllt tgiltu3 u.ln11 ni?tyt 13 ?u1 qg

ttnsfifls'rrilrJneaJnr:?-nErdrra:"u1:n sLE

6ont:r,tr Anti-DNA Antibody tirer d.r

ilflflo:run'?'j1lfinnfifinn rfio ujiuu rfirru nii

niTul Anti nuclear factor (ANF), L-E

colis lrnv complement-f 1u serum g0,:
* i l  r  q  t l l  A  a y
'JU?Ul9"rflnu1iuRu it t:nil 1s Ru il7t.1t

d q r  u  \ avr?nn tu n trr il Blrrn J f il lfi :"unr::vnur' nriil
, i e a  a V  - t .vuuu control z+ nu. an,rnurjnn, nuli

cotlagen disease fflilhi sLn; non-

specific arrhriris un;I:ndu 1 drerolfirun

:r?nniJnl:n:rr ANF uia LE pheno-

menon!r''rlrn:rnnnadrufl us'rr I ?0in1T
! d e p

1ng1 tlt0fir.tft l0Jn1TTntslf i?u ?J!?1tJn

eo,r ANF' r i ter $nc L-E cell  ldnrtr:n
! . f

wfr activiry sarl:nr.fi*uuou d?ur!-
n"rto.r C- 3 uvu orRnsnoorfl-alunr:dru

nhfr'u activity torl:nlfi l"rr orirlrfiErr:,r
t t  v  A  X

ufr ltser*l.t'frn.l6urLo,l C-3 nIunn.l6rnrrl
t '  r ;  -  & {  t11tfl1$Otl?fl $nli lAfl: '11?,lU:;nUUnrIU

:lu'jr.:nr::"nutfihi uil rnxehj'jr n'l: r'ns1

1il1fi2n ry,rrrrilT1nfl'jr nutivnnffinur
qulrificrnr:rorl:nun"r anri DNA anti-

ro3



' : '  .
1(J4

a t r
body nnnnrnlntl normal range ufl?

*qiri l, c.i fitlioi lnirdrljnfi rrrn

rirsor anti DNA antibodY fr sPe-
i  . i

cificity qllrnfiwrrJfruuriln.llilntl acti-

vitr- to.:I:nnr:sl'trqflrL:sfl-il anti-DNA
'  ' a &  d

antibodv trllturt rsluarUrulflr0utt:n$oi
- ! l

nr:iilu sLE uontnfinr:n:rqanti DNA
s l

antibodyu,rt'?u?uqquttun SLE o0nnrnnnu
' , f  '  a d  *  r ,  . i  I . ! l  f  -  - --lifl 

rilJoln'l rfln lu'tnu r$u o 1 n] T'!?Jy] Infl 11fl

':infection, steroid'' induce nryopdihy

;tusc cersra{ sy'ndrorne ,tto',tt{?n psy-

chosis

c{Titatf il'tst:&flo,
I t 9

, '071.1J. (rvrn,finnr:rrnnrmf)

: t  :

TH'ERMOGRAPIIY
James l.incqln Collier; Baltimore Sun-
day Sun

Ther rnography tt'r,rn"n rll r:is i.:vi'i r
u  A  I  t  q L

?slt'}141 BT lJn 18J1 fl nilX{lEil 1v tr,r fl n n J 1 il ln-
, a t - a x k

{rared oonil1 "0,rt nJJ'ruylooil?JTr+ Qt?u
t w  a  I  L  d

0ilnuofll l4RlJu0.clf '1fl14t0T1,1n1u LLnlrT11J
!  t  . q  t

" r ':- '  ' l

Vol. 8 No. ?

i : l  -  ' l '  :

I  -  E r o  a a  t t

rrinuli$nl rruu Lw@offillLu-Tu1o0 , fllvt
y r  d  w

Dr. Ray Lawson Lflhuu$fll ln tnefnro-

gr4ms nu$1inlfl i lu:$u[lJl. lf lUllTn'd.]f l1-
I

. ,  ,  I  t  1 t l . l ^ - . ^ ^ Y ^.[J irt.o Ls fl T?1 f, ?,!lEl 1.] "l'1q J: 1.! n'lu Lfl Ln olJ ?1 i'
X -  r l t  c

1,Ulfl 1.[ o n 1 ln u fl sd llJ'lT n l{ lun 1 ?n :11 lJ 313 il
l w r c t e d d . l

iitqr ruu $il $lla n!?1 l1r1l1I ilulJ fl nfl 'l.lJ [u n 1:
' ' 

uilnfit{ Ihirfilnlo.n,T?1.NilTJ$fl$n1uilflil 
a

.gr4phy $n3n1?Clr?1?'l1J Clinical,l1l?J.lf,0J'

iflri'ru"u rfio Dr. Harold 1fi thermo-

sraphy !unlroprturri.:iytiiultorf,ni
'  I  Y  r r i

11U?U 20,000 f lU ?{1J?lYlJsoJl5i lnn1?
' :

.  U  I  t  U  U ,  v  - l
i l"ltln? 

'lru 
nr lrtn "f' l8 ou li !R illn un ttql

a  q Y
thermographv f,1:Jt:nrnJR:'ltd0uv{1J lo

, t  C  e  t  l .  t

tti l? 1iJ-ltT Jl3lJlU1fttnnrr 1 lfinfll:J UAnS ln'
* '  ' i i lnonn"unirnrrel :- lq
u rnermograpny u

r . i l ' s

0u 1ioilf lnflf lqild1rJ1tnnf,?arflT1 [f it !r t?n'1,
A  a  r  U  a  u l

, !1^iUJ 2-3 1{1Y] tYr'1UU l l ,Jl , t :J '11: ' lR1tJ0.3
i  ' o

l f l :o.t13[t1 lJ:J1n:1? c] 200,000 u']1,t Li.f i,L.rl
V  e  c  I  t ,  I  c  u  , i

n15flr:?1n)JUili c' l 13rfit l f l ' t  tT 11u t1{i l i ] l i l f};
d  |  ^ A a

:J lY] YJnnnl"t?!ou "t  } t ' rn.
9 l '

1\CI1rFts rqcaffq6,

?yr.u. (:i6ivrerrisr)
'



* ' : .  ; ' f i

:  . f l , : ' '  i
ry?? i

.."::

! ,  ,

. o a €
fl .fl . 1.[RtYlff uflR'l.T[t?{ylu

A q  b  
'

ltuJ [u1]U?U fi:J15nflR1 tlrty]u :luflT
1  - , J q r r y  a  ;  -

f la, t1Ju' t f ln l l f lun Lf l  ) . ! rn0n Ra ulun?f
t

a  I J  2  t  r  A
qEu$ra1 urunflmflunnlr:rr,11?1u1}|-h 4
/ \ o l w 4 u c t a
\2514) IJA-t1JU 01U 26 il UUlljufl:Jl.In

l !

.  ,  A 4
fl R 1 t,l lt ?'l u : 1 Bfl ??1 rlJ 1.1 il n til R u n n 1 T [r ?1 ?] fr R u

1 t @

ti:nto,ltfro.tlyiu

t Y t

ltot.:fln?i'tT'luRlT
& ^ e d . l ' n

tff j ft1fl.1 ,t]oJilu't ?v]ulnEJ ttgJ [utJ n
/  e ;  e .

157 tl 2518 nJ'tUyt 28 nilR1ttu0 2518
U D  r  V  w  q ,  o  .  I  v  9
tnttnJn.t$i:lsn1: tu fl1T,l9',ti ltlrl.l.t u't 1iu1

^  - A
f i1R'tS1 '1 SiJU.-

1. o:. nrin ?.inTr[n?[nBT f ir. , .rni:
v s " . -

?{nrToilf i r?JruT1{ Lil ?',}1[LlrUJO11,1Trj [n flr i{J
C o

tt?irafl lff]? 9l15Jfl1(Htu,l1,1?uu'tf l1Fl;$.t
:  : . :  

. i  !

a v  * "  
^

n il f l?Jn ux?tEJ1fln U R In:,:n trrru:;L?lFlu fl
$ 1

d d  . . - t  a  a
n ]t $yinu n il tL?'l u lt "I 1B fl 1 fi fl ?1 q 1 :U 1t 1 g tt 1.\ ylg
^  - 8 ,  

'  
4 v !  u  .  ,

x?f lnf l  nl l jq[TAJ 1' ,r1f ln100n1i l l tnuut
; x

' '
, l

2.'ri{?84l,q$fl : 19lTfJ .Ulalr?{nfi .n"l$ts

e d u a w . A
; rrfl unn tr{ I lfl gn 1:f$ nlbjl B.r!.fl ,l*qus uto n n.t
.  I  v . t .  a  a

!lrrtJtf?uft1fiqm111:U fl0t3trr/.ly]ufl-1flfl i
I  9  '  A  C  A A  A

f i l?Jfl1[!1,1uJ14?14U1nlR?Sltnilf]nuR iiu
u r  a  a  a  wrrytu rir?ufl1fin:11]:U UlStrflnill i i r[n1

- r &  1 n .  u ,  w a a  
!

l jn,r  fJ Lf l?Ont0onl i l l tnuurru
.

,  ,  , . :  1 -  - : , . :  { : . : . - . ' - . -'  , ;d a ' .d '  ! i ,  d i , i3. UlUt[1,',t11unon.lgl f,J?Utflrilflrtr:l
A u Y

T r s n 1 T ?\ n r i0 u fl i l-ryg-"l.i I yi ei r r r u u .l o r n r : a'
Y t  .  I  eT u-l,yt ft.nr,;[tli.t.l/l8fl]f, 91i Air:.rair rrr,ru $a-r

- . - . ' - - - - ?  ; a  v  v  r  ! ,  ruurIlfirfl 1nnilfl n'[i l [n:nil 1n:.:nr:nau_
^ a a

t?lnuRn1:tr?{v]u frtltruffgrufiifistr111?ud
J

d . l  d  , i  u ,1t-1UttTtr]Ur lJQlJ lnflJt$ gots]lonroonlil
v  A A  

I

x'tnuulYtu

: : i ,:

#.1,1*iil-..'*:; .



t r a a ,

ff ? tf o n u u ylu '1 n 1fl

aln

G r e r { , c r 6 o e t

tf € ttt/t guf x.fvl€61?d '|urro a-lfl Fl
CENTRAL ENTERPRISE CO., LTD.

ocnd/m nuud$il4il ?{TgilfiT

lVrt. doacdbb, dledordm

' , o l

O,l3["ltAql'l$ll'lt

ANTI _ INFLAMMATORY ENZYME PREPARATIONS'
KIMOTAB TABLET

- CHYMOTASE INJECTION
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swelling, hematoma associated with trauma such as fractures and sprains,

postpartum breast engorgemento mastitis, postoperative inflammation.
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ili()CAIDA PHARMACBUTIEAL CO., LTD.
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