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ABSTRACT

Thc d is t r ibut ion of  i l  and T lymphocyte subpopula-

t ion in  corc i  b lood o l '  10 norrnal  newborns is  deterrn ined by

the sur fnce rnernbrane rnarker  t ,echnic (Roset te Test)  and is

fonnd to be cornparable to those of  he:r l thy chi idren nnd

adul ts .  ?he resr , r l ts  ind icate that  the conf i ic t ing f ind i r rgs of

PHA responsivsness of  fe ta l  iymphocytes ot i la ines by v l r ior is

investigators are due to exogenous I 'actors Birch as the dos:rge

of  PH6 used and thc presence of  inh ib i tor  in  cord scra,

rather than lhe abnorm:rl ity in the clistribr-it ion of I lympho-

cy ie in  [he newborn.

INTIiODI]CTION

Pregnancies in outbred marnmli-

lian species suryiye despite the iisuai
disparity of the participant's histo-

conrp:r t ib i l i ty anr igens. Ciassical
t r r rnspJr in  t i t ion  immu no log i '  u 'o r r ld
predict the rcjection of the fetus,

as a graft ,  by the nraternal host (1)

In  cer ta in  an imrJs ,  i t  has  a lso  been

demonstraled ihrt  the fetus do not

mount a reject ion react jon against

the molher.  Since gra[t  reject ion

is  the  l lnc t ion  o f  ce l l t r la r  immune

s\ stem. lhe survivril of man:rnalian

*D.o i .  o f  C l in ico i  M ic rosccpy ,  Fccut ry  d f  Asscc io red  Med ico l  Sc .ences  prc iec t ,  Ch iong Moi
Un ivers i tV .

* *  Hemcto lcgy  Drv is ion ;  The Anemic  ond Molnu t r i t ion  Feseorch  Center ,  Ch iong Moi  Un ivers i ty .
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pregnancy indicates either depressed

or absent of boLh fetal antl mater-

nal cel lular immune sYstems.

Unfor tunate lY ,  [here  are  on lY

incomplete infonnation c6ncerning

the development of hutrtan immuno-

logic comPetence. The caP'rcitY to

form immunoglobulins has been stu-

died in det* i l  (2) '  In contrast,  tbe

oncological information regarclin$ the

human cel lular imrnuni[y is st i l l  t rn-

settied. Several investigators has

dernonstrated that fetal thymocytes

as young as 12-13 weeks and circu'

lating lymphocytes at 14 weeks ges-

tation are capable of initiating cel-

lular irnmune reac.tions (3-9). Linri.

ted stuclies in neorrates employing

dinitr of luotobonzene sensitiztrtion( I 0)

and skin gruft (11) suggest that the

thymic-dependent frrnctton is present

at birth, biit at a reduced capacity'

A variety of rnethods have been de-

veloped for the in vitro aasesstnetrt

of cell.i lar imrnttnity. One of these,

the response of lymphocytes to sti-

mulation bY the Plant mitogen, PhY-

tohernagglutinin (PHA)' has beeu

shown to be the most PoPuiar and

reliabie since it wes diminishcd in

various states of irnpaired cellular

immunity 112-1a) '  I t  has also been

inferred that this property is uniqtte
'for the thyrnrrs-derived Iymphocyte

Vol. 7 No. ?'

or T cei is (15'  16).  I t  is known

that adults and newborns have ap-

proximatel,v the seme ntlrnber of B-

lymphocytes irr rheir circuiation (17'

lB)' tne assunrplion that they shouid

also have the same . numler of 
' l-

lvmphocytes was not suPPorted bY

response of feterl lymphocytes to PHA

stimlrlation which has been described

as being greatel than (19'20), 
"q,tul

,o(21'-24;,  or . less thun (6, 25,26)

the responge 'of the adult lympho-
c,\ tes"

It is also known tftat in manY

a5pects the circulating lyrnphocytes

in newborns differ frorn that of

adults including rhe . predominance

of large and medium - sized cells

(bl *3o ) with different rates of

RNA (29) trnd DNA metabolisms

(28,29,3I,32) indicated th:rt these

lyrnphocytes may constitute B popu-

lation different from th:rt of adult(29)"

If the fetal lyrnphocytes in the new-

born or some of them constihrte a

different poprilation than adult lym-

phocytes, then the different in their

reaction kinetics Lrpon stimulation

rnay be exPected to exist.

It is the purpose of this Part

of the study to clarifY whether the

conflicting results of the status of

cellular immune conlpetency in new-

born as observed by vbrious investi-

' - F  $ € ' - = - . - - _
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gators are due to the alteration in

the distribution of rhese immuno-

competence ce l l s .

MATERIAL AND METITOD

" Ten normal newborns nnd heal-

thy yolrng children age I - 5 Year

were studied. Blood samPles were

collected in the delivery roorn withirr

5 minutes of birth from the umbili '

l ical vein. The sPecimen was drawn

i,nto a l-2 rnl. sterile p'lastic syringe

containing heparin (50 unitTml. of

blood) and irnmediaiely mixed with

one fifth voiume of sterile 6# dextran

solution. The mixtule was aliowed

to stand in the uPright sYringe at

37' C for 60 nrinutes. The leuiko-

cytes-rich plasrna was collected by

bent needle, washed and resuspended

in Hank's-gblat in solut ion (pH 7.4)

to thc dcsired concerl t r f l t ion of

5xl-06 lymphocytes/ml.  The method

for determination of B lymphocytes

6 t

(as CRL or ComPlernent-RecePtor-

Lymphocytes) and T lymphocytes (as

RFC or Rosette-Forming-Celis) using

the membraue marker technic was

describecl in detail elsewhere (33)'

tsriefly, the CR.L was icientified as

the rosette - forming lYmPhocYte

which occurred after the lymphocyte

suspension was incubated with sen-

sitized sheep red cells (EAC or Ery-

throcyte- Amboceptor - Cornplement)

at 37'C for 15 minLrtes. The RFC'

was identified tis the rosett-forrning

:lymphocvte which ,occurr€d when the

lyrnphocyte suepension with washed

sheep red cells (E) at 4'C over-

night.

RESU'I,TS

The results as shown in the

table belorv inclicate that both the B

and T iymphocyte subpopulations of

cord blood are conParable to those

of the healthy children and adults'

' '  l..1

l
. l
,1'  r i
r !

TABLE I; DISTRIBUTION OF T AND B LYMPHOCYTB SUBPOPT]LATIONS*

T lymphocytes B lymphocytes

Newborn 53 .10  +  t2 .24 46.40 L L2.20

Children 57.08 + 15.04 s6.25 ! rs.25

* Expressed as Mean I 1 S.D.
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'COM MENTS
This is the first time that the

circulating fetal T lymphocyte sub-
popuiation in cord blood has been

determinedl sinrultaneoursiy with ts

lynrphoclte subpopulation. The find-

ing of normal distrihution of these

trwo popi l lat ions in cord blood is of
utr lcst importrnt.  In addit ion to
supporting the obeervaiions made

earl ier b,v Paparnichai l  et  ul( l7tund

by FlolanrJ et ai  (18) that neonates
have the same numher of B l"vmpho-
cylcs in their peripheral circulattien

a6 i t r  sdi l |1s, i t  a lso indicates that

the conf i ict ing results of Pf- lA res-

ponsivr- .ness of fetal  lyrnphocytcs ob- .
tained by vario,-rs inve sligators ale

due to exogenous factors ralher than

the var iat ion of 1 ' lyrnphocyte popu-

lat ion i ru these newborns. A s a

nttlter of {rr.ct, it h'.:s reoently been

shcwn that the concentrat ion of PHA

used in the test system pl:rys the

crur,-ial role in these c{iffer"n"", (22).

Fetat lymphocytes are more sensitive

to low doses of PFIA than do adult

lyphocytes. Thus, the finding of in-
creased fetal lymphocyte responsi-

veness (I9 ,2O may be dne to 5ub-
opt imrl  PFJA close, whi le those { ' ind-

ings ol  equai react iv i ty (2I*24)

prob-rbly employcd higher PHA doses.

In adclition, tlie studies of PHA res-
ponsiveness of fetal lymphocytes are

Vo l .?  No.3

further complicated by the presence
of the inhibitor found in cord sera
t 2 6 , 3 4 > .

SUMMARY
The distrikrution o1- B and T

l,vmphocyte subpopuiations i1 cord

blood is comparahle to those of nor.

mal children and adults. The varia-
t ion5 ia the PHA responsiveness of

fetal lyruphocytes observed by rnany

invest igrtots rnust be due to oxoge-

nous faclors such as the PFiA closage

and probabiy the presence of inhi-

bitor jn cord sera.

r 4
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T lymphocyte subpopulation turfrofr
4  A o
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fl ' lt l '1fi Surface membrane marker
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TFIE CtrL,IJIJtrJAFt IMMUNE ASPECI|S OF F'ETAL LYMPIJOCYTES'

II. SPO\ITANEOUS TIrANSFOIiMATION AND NTJCLEOSIDE

INcoRPoRATIoNoFFIIJMANF.ETAI,LYMP}{ .OCYTES.

by

Panja Kulapongs, M.D,, Dip' Arner'  Bd' of Fed'

Tawat Tositarat, B'S' (vea' Teclr')**

Orapin Chaiyarasarrlee' 8.S., M'T' (ASCP)'"

Sanong Chaiyarasarrree, B'S', M'T' ('qSCg)'"

ABSTACT.

Unstiinulated short-term culture designed to study ihe

spontaneous lymphocyte transformation, 3H-thymidine incorpora-

tion were carried out in 12 samples from cord blood and 12

sarnples from adult blood. It was found that fetal lymphocytes

in cord blood had significantly greater spontaneous blastic trans'

formation rate and nucleoside uptake than the adult lympho-

cytes. The rates of spontaneous transformation of both cord

blood and adult lymphocytes was not affected by fetal or

adult plasma. The autoradiographic study revealed a special

group of high-labeling lymphocyte population in cord blood'

INTRODIJCT'ION,

Irrom an immunotrogical stand-

point, the newbcrn period difl'ers from

laler ages. The supporting evidences

inclucling the susceptibility of the new'

born to certain infection especially the

gram negative organisms; delayed and

diminished antibody respcnse (l)' re-

*Dep i .  o f  C l in ico i  Mrcroscop,v ;  Focu l i y

Ua ivers i ty .
* r  Hemoto logy  D lv i : ion ,  The Anenr io  ond

o {  A r s o c i o t e d  M e c i c o l  S c i t n c e s  P r c i : c t ,  C i  i c n g  M o i

Molnu f r i t ion  Reseorch  Cpn ier ,  Ch iong Moi  Un iv* rs i t , v .

.  r  " ' - ' '  
' t
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duced DNFB sensitizarion (2) and skin

graft  , rejccr ion (3),  which . ' indicaied

thl t  the cci l -nrediated immune l"unc-

t ion is preient at  bir th,  but may be

at a reduced capacity (4)' We have

recently shown tlrat T lymphocytes are

present in normal number in new-

borns t5)' The possible explanations

for the different results obtainded from

functional studies oF T lymphocytes in

newborn are many, including the dif-

ferent PHA doses (6)' ths presence of

inhibiror in cord ,.ru (7, 8) and arte-

facts from antibiotics or fetal calf

serum (9' l0). In addition, the study

of immune competency oF t'etal lym-

phocytes is furtirer cornpiicated by the

interesting phenourenon ofl high spon-

taneous transformation.

It is the purpose ol' this part of

the study to gain insight into the phe-

nomenon of spontaneous proliferation

of fetal iymphocytes and possible role

of cord blood sera.

MATERIAI, AND MtrTI{OD.

Twelve normal human newborns

and l2 healthy adults were studied

simultaneously. Blood samples were

col lected in the del ivery room within

5 minutes of bir th frorn the umbi l ical

veln. The lymphocyte-rich plasma

sanrple were obtained from heparinized

Vol. 7 No, 2

bicod by gravitl ' seciimentation. I-ym-
pirocyte suspcnsions wem crr l tured at 37"

C l'cr 72 hours withai-rt stimulation.

I-1'mphocytes from cord blobd were

cultured with botLr autologous and

adult  plasma and, conversely,  adult 's

lyrnphocytes were grown i,vith autolo-

gous and cord biood plasma" T'he

detailed method for deterrnination of

blastic transformation and 3H-thymi-

dine incorporation enrployed in this

study was described elsewhere (1 I )'

Autoradiographic study were carried

out in sorne of these samples. Br iei ly,

afrcr l8 hours of 3F{-thymidine expo-

sure sarnples were rneasured for the

thymidine uptake and srTrears were

prepared on clean microscope siides

for autoradiography. Ar lcast 8 sl ides

per sample were dipped in NTB emul-

sion ( Kodak, Rochester, N.Y.); stored

at t  C in the dark : for 5 da1's and

developed in Dc"ktol ( Kodak, Roches-

tei, N"Y. ) and stained with either

Giernsa or Wright's stain. Differential

cell count were made by counting

l'000 li,mphocytes. Ceits with 3 grains

or less were counted as beine labeled,

FtESIJT,TS.
' As shown in the table below,

spontaneous transformation and tritiated

th5rmidine incorporation of fetal lym-

phocytes are signi f icant ly (pa0,001 )

higher than adult's lymphocytes,

6.ii *&**.. ,
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TATELE I. : SPON-|ANEOUS
INCORPORATtrO\
{hT AUTOLCGOUS

7 T

TR.ANSFOR.MATIO},J AND 3H-THYMIDINE

OF FETAL AND ADULT'S LYMPHCCYTES
PLASNlA.

* expi'essed as iymphocytes.

There is no stat ist ical  s igni f icant

difference iir the percent of sponta-

neous btrasiic translorntation and tri-

tiated thymidiue incorporation rate

betr,veen those incubated in cord plasma

and in adul i  blood plasma. Autoradi-

ographic sludy of fe tal  lymphocytes

with 5-day exposure t ime revealed

smal l  number of the heavi ly labeled

lyrnphocS'tes with 75-100 grains or even

more ( Figure I ). These cells are

medium or large lymphocytes with a

leptochroinat ic nucleus that was usual ly

dented. The cytoplasm was pale gray

in Wriglri 's stain and contains no clito-
plasmic inclusicn. This cel l  was never

found in adulr's lymphocl,te prepara-

tion lvhile it was observed in every

fetal lymphoc!'tes preparations.

CO.MMEI\iTS.
Results of our experiment indi-

cated that fetal lymphocytes in cord

blood have signi f icant ly higher rate of

spontaneous blastic transformation than

normal adult's lymphocytes and in

agreemenr with other workers 02-I'4)'

Adu l t

The possibility of artefact due ro the

fetal ca!fl sera and antibiotics emplo3'ed

by orher workers (9) 
has been readily

ruled our ( 14) as weil as the effect of
plasrna l'aclor, since thc incubation of

cord plasrna with adult's lymphocytes

did not affect the transformation rate

in our system. From these facts it
appears that spontaneous transiorma-

tion of fetal lymphocytes is an inrrinsic

characteristic. The high spontaneous blastic

transformation is further supported by
the concurrent "high" spontaneous in-

corpolation of nucleoside as observed

b] ,  us  and o thers  (6 '  14-17  ) .  Th is
" high-labeling " phenomenon of cord

blood lymphocytes may partly be due

to the presence of transitional lyn:pho-

cytes or ,1"* .s11s ( lB) '  In our ex-
perincent, transitional lymphocytes were

uncommon . in adults and the high*

labeling fetal lymphocytes as shown in

Figure I' was never identiflied in adult

blood ( l8) '  Experiments wirh chic-

kens 
( 19 ) and mice .( 20 ) 6aus ;n6i-

cated that stem cells are seeded into

Bl: rs t ic  Tr ; insformat ion
3 . .

H  Thv  r r r i d i r r e  i r r co rpo ra t i o l r

3 , 2 8

6 9 i

r 93

J  J , J
-!

0251  013

200 3 68

cpm/ l  o6
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the peripheral circulation of young

animals, and transitional lymphocytes

are thought to be hematopoietic stem

cells in guinea pig (21)' The process

of peripheralization of iymphocytes to

peripheral lymphatic tissue may occur

in human at about the time of birth,

and this would also be accompany bY

a release of metabolically active cells

into the blood. Bone marrow in

human fletus has a much higher Pro-
portion of lyniphocytes and transitional

,cells than in adult liys (22)' ancl the

thymus (23) and peripheral lymphoid

tissues (24) ut" developed at birth.

Morphologically, human neonatal blood

lymphocytes are large r Q5) and have

higher nucleo-cytoplasmic ratios and

,nrore leptochromatic nu.l.i ( 26 ) than

"lymphocytes in adult. Metabolically,

fetal lymphocytes demonstrate a higher

in vitro Iabeling index for ppa (26)

and DNA (26-28 ) than lymphocytes

in adults. A number of studies in both

lhe continuously dividing and resting

fetal cells have indicated that their

generation time may be shorter than

adu l t  ce l ts  Q7,29-31) .  Fau lk  e t  a t (18)

have made an in vitro observation that

while adult's lymphocytes are nornrally

in the resting state in cuiture vessels

small number of fetal lyrnphocrvtes are

already proceeded into or through the

Gl period. The shorter G1 Period

: :::' ri i ; . x  i :

Vol. 7 No. 2

.

in the feral lymphocytes is reflected

b5r an earlier increase in lire amount

of nucleoside incorporation into DNA

by an increasing number of cells en-

tering the S phase but not by a small

number of cells with an increasing rate

of incorporation of precursor as reveaied

by the autoradiographic study (1'7)'

Upon addition of stirnuiant such as

phytohemaggtutinin (PHA), these cells

rapidly started to incorporate thymi-

dine into DNA. Our finding of higher

spontaneous transforntation and nucie-

oside incorporation and the fact that

lower concentrations of PHA needed

to produce a pcak response (6) are

consistent with the hypothesis that fetal

lymphocytes are already partially sti-

mulated in vivo. The nature and

source of the mitogenic stimulus is

still obscure. However, it maY verY

well be a naturally derived antigen or

antibody which has crossed the placen-

tal barrier. Fluman fetus is virtually

bombarded with allotypically incompa-

tible maternal Gm and InV antigens

in u1g16 (31)' and presumably other

rnaternal allotypic serum protein anti-

gens such as IgA. The fetus is usually

not made tolerant to these antigens,

and often mounts a vigorous immune

response to them in extrauterine

lire (33, 34)' Fetal and neonatal lym-

phocytes manit'est traflsplantation an-

* B . . ' { i r o ' - .
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t igens (35) nor these cel ls react v i-

gorously with m::.tcrnal th:rn wi.th

strar;gc iymphocvtcs i .n the mixed

lei ikocvle reocr ion (35) '  I t  is th,rs

not unl ikely to consider the above

f indings oi '  "spont:rneous st imul i r t ion"

of fetal  lymphocytes as beins part

of the cel luiar resporlse to maternal-

fetal  imrnunologicr l  incompatibi i i t ies.

The guestion of the placentai

transfer of i-rlood cells to the fetus

has not been fLr l l ; ,  sett led (35) '  tU"

rinsncessful atternpt to identify sig-

ni f icrrnt numLrer of malernr l  lyur irho-

cytes in cortl bloorl ('37, 38) 6o..

not con[radict the above hy]-.othesis

since one can not dcny the possibi .

l i ty thaI the maternal lyrnphccytes

may be el imina ted short ly after

enter ing felai  c irculat ion. In addj-

t ion, i t  has recent ly been sholyn

that a corsider,rble number oi  feiai

lymphoc.-vi;es actively cross the pia-

cental barrier and appe:rr in the

tr taterrral  t r lood during pregnanc,y, and

this trafllc miiy very weli turn oul

to be a two-rvay one similar t0 those

of erythrocytes.

SIJMMARY.
Fetai iymphocytes frorn cord

trlood exhibited .'high" spontaneous

blastic transl'ermation with concur-

rent "high" Tritialed Thyuridine in-

corpor4tion in the unstimulated cul-

73

tnres. Tl : is intreresXing phenomenon

is not af fected bir  ei ther cord blood

or i ,dr.r l t  p lasma and appe:rrs to be

an intr insic sirarecter ist ic o. f  fetal
l y rnp i rocy tes . , { . r to ra , i iograph ic  s tudy

rcvealed the h;gh - label ing transi-

t ional lyrnphocytes in cord blood

but not i1 adnit 's blood. Thj,s is

consistcnt wieh the hypothesis that

fetrl lymphocytcs are already partialiy

stimulrrted in vivo.

r 4
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INTFODIJCTION.
l'he cell-mediated imtlunoc.rm-

petency of  fe ta l  lyrnphocytes is  s t i l l

the interesting and unsettled subject.

V o l . 7  N o t  ?

May lg74

Lirniied' numbers ofl the in vivo

sludies inclucl ing thc DNFB sensit i -

zat ion ( .1 ') ,  skin graft ing (2),  and

?lrfilr$nfifr nlguilmd uEia{tuei
BI'I,LEIIN OF' Cf,TIANGi MAI
AFS9QTATED MEDICAL SCIENCES

TI{E CtrT,LI-ILAR TMMIJNE ASPtrCTS OF'' FETAIJ LYMPHOCYTEA'

III. INT VITRO RESPONSE OF FETAI, I,YMPHOCYTFS TO

PLIYTOFIEI\4AGGLUTININ STIMIJI,ATION.

By

Manit Vongyutidtrarn, B.S. (Med. Tectr')

Orapin Ctraiyarasarnee, 8.S., M.T. (ASCP). *

Tawat Tositarat, B.S. (Vfea. Teeh.)*"

Fqnja I{rrlatr1ongs, M.D., Dip. A:rrer' Bd. of Ped' **

A13STFtACT

Immunocorype[enqy qf fetal ly-mphocytes was evaluated

- in vitr 'o by deterrnination cf their response to ,phytohemag'

g iut in in(PHA) st imul : r t ion.  Feta l  iymphocytes f rom cord b lood

of 14 neryborns were stimulated rvith PHA and ithe degrees of

response were detertnined by both ihe percentages of iym-

phobLastic transformation and rate pf tritr iated thymidine in-

corporat ion.  L1 ' rnphocytes f rom 14 heahhy' .adul ts  were used

as conl ro ls .  There !v is  no sta l is t ica l  s igni f icani  d i f fbrence

in PHA responsiveness l lelrvcen t 'hese 2 grotips of lympho-

cytes studied with suggest that the it lmunocompetency of

feteri l,vmphocytes is cornpalrible to those of'adults.

t 'D-or .  o f  C l in ico i  M ic rosccpy ,  Focu i ry  o f  Asscc io ted  Mes ica i  ScrencQs Prc iec l ,  Ch iqng Moi

U n i v e r s i t y .
** He.motol:gy Division, The Anernic ond 

' 'Molnutr i l ion 
Resebrch Center, Chiong Moi .Qniversity.
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chimerism following in{ruurerinc

transfusion(3) suggest a dcpressed
.or diminished cel lular immunity in

newborn infants. However, a com-

pletely di f ferent conclusiou could be
,drarvn from many in vitro stLrdies

such as the normal or better lhan

nolmal response to stimulation lvith

PHA (4-9),  pokeweed mitogen and

staphylococcal f i l t rat"  (4) '  zrdequate

response to forejgn histocompaLibilitv

loci  on adult  l ,vnrphocytes (10-i-2) '

aud the recent study of the distr i -

but ion of per iphcral  lymphocytes

which are reEponsible for the body
,cel luiar ,  immr"rne competeney has

shown that i t  was normal in new'

borns (  1S;.  Unfortunately,  these

in vitro results are far from uniforrn

due to many varint ions inciLrcl ing the

difl 'erent PHA dose, us.d (B) and

the presence of inhibitor in cord

sera (r4, 15).

Our earlier report has ehown

that fetal lyrnphocytes are metaboli-

cally active presumably due to sen-

sitizatien in .,t"ro (16). We are

now reporting our findiugs rvhich

further indicated the rormal immune

competency of fetal  lymphocytes in

cord blnod.

MAT"SRIAL AND MF]TE[OD.

Lymphocytes isolated from

Vol. 7 No. 2

14 cord blood sanrples and .14 heal-

thy normal adults were studied con-

comit[ant ly.  Cord blood sampies were

col lected in the del ivery roo6 lv i thin
5 rninutes pf bir th from the unrbi l i -
cal  vein. Blood s, imple was drawn
into a 12 ml.  ster i le plast ic syr inge
containing heparin (50 units/ml.  of
blood) and immediately mixed with

one fifth volunre of sterile 6s dex-

tr:rn solution. The mixtrire was

allowed to stand in the upright s,v-

r inge for 60 ni inutes nt 37'C. The

washed ieukocyies were f inal ly resr is-

pended in I{ank's-Hepes solut ion(pH
7.4).  The ieukoc)rte cuspension was

incubated with PH.{ (  0.05 rnl /1.5 ml

of crr l tLr ie volumc) for 72 hsurs at
37'C. Leu}<ocytes frorn cord blood

were cultured in aLrtologous or adult

plasrna and, conversely,  adult 's leu-

tgoc,vtes were cul lured in autologous

or cord blood plasma. At the end

of incubation period, cultures were
centr i fuged and smears were made

from the cel l  buttons and stained
with Wright 's-Giemsa. The percen..

tages of blastic transformed lympho-
.cytes were determinecl. The DNA
synthcsis rate was determined by

adding tr i t r iated thymidine solut ion

I u C/1.5 ml.  of  cul ture volume/lO5
lymphocytes) into the incubaring
vessels ar 54 hours of incub.rtion

and hervesting the leukocytes 18 hrs.

i',
i.l,
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later. I'he radioactivity of the per-

.chloric acid-precipitated nuclear ma--

terial lvere expressed ss cpmTl0o

iymphocytes in each cult i r res ( in

,triplicate).

RESULTS.
There is no statistical signifi-

ri;:: l) i l

7s

cant difference noted between the

fetal and adults' lymphocytes in both

the percent of blastic transformation

and degrees of tritriated thymidine

incolporation.. There is no evidence

of the presence of inhibitor in cord

trlood and adult's plasmas.

TAE}LE I.; BLASTIC TRANF.ORMATION RAI.ES OF FUTAL AND

ADULT'S LYMPHOCYTES AFTER IN VI|RO PHA STIMULATION-

FETAT, PLASL'A I NOUIT PLA'SMA

FBTAL CELLS 6 7 . 6 4  i  1 0 . 5 3 6 8 . 8 5  I  i 3 . 7 2

7 5 . 5 3  I  6 . 5 4
,

ADULT S CELTS 6 9 . 6 9  3  1 0 . 1 4

expressed as l!{ean I 1 S.D. v,,lues in percent.

T.dBLE II.: TFTITRIATED-THYft4IDINE INCORFORA'| ION iiATgS OF

F'ET,{L AND ADlrLf 'S LY&dFliOCYT[' 'S AFTER IN VITRO

PHA STIMULAI'[ON *

FETAL PLASMA Aoulr PLASMA
i

I  z+,stz.zs I za,sso.os 34.8a0.11 !  23,920,32

56 ,159 .5  x  23 ,189 .39 57.01.4.22 !  18,546.08

expressed as Mean I  t  S.O. values of nine samples in ea:h groups t ls

t A
cpm/  I i ,  "  l ymphoc5 ' t es .

COMMf!NTS

Uur results are in agreernent

with thoee of Carr aurl associ:rtes(B)

thir t  the response of feral  lympho-

c) t,es lo phytohernagglutinin stirriirla-

tion ig comparabJe to thoso of a,dult's

iymphooytes. We have confirmed

earlier impresnion that both the fetal
/ . t  O  1 6 . \

I y r r rphocy tes  (s ' '  o '  ru . /  and nra ter r ra l

lyrnphocytes are regltlary undergoing

'  ' ' l i i l

J!-i!ritii::i+i:.:
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low level st imulat ion (  17).  Thus

the hypoiheses previously postulaied

th explain how 6he m:rmmalian fetus

avoids immunoiogic rejection by the

mother has to be re-examined. Pre-

vious hvpotheses usually centered on

either defective or blocl<eci cellular

immrrne capabi i i ty of  the maternal

host,  nonant igenici ty of the fctal

gra{ '1,  or a jnirnunologicrr l ly nett t t i r l

p iacental  separat ioir  zane bettveen

host ancl  grr f t  (18-20) '  E"put imen-

tal evidenca indicltcs thLri {'etal pro-

tect ion against maternai immunologic

attack is ciependent on a plircenrrl

barrier reqi-riring at ieast 2 specilic

propert ies ,  (1) u trophoblasl ic layer

low or lacking in transpliiniation

anrigens and (2 )  the abi l i ty to l imit

the exchange ci  ccl ls,  cspeciai l l ,

lcui<ocytes,' bctyTeen mcther tnrl fetlts.

The frc.qLrent observat ions of

donor cet is (3) and persislence of
donor iyrnphocytes after intrruter ine

transir- is ion (2f )  have been in [er-

pret,e d as tJre indicat ious thrLt the

average {-etal  response to donor ccl is

in terlns of' rejection is niinimal, ancl

probrbly rcsuitirrg fro6 the variabie

i111nirn,r logic pn:,r tur i ro (3).  Graft-

versr. ls-host (G.\r .H.) diseasc, a fatal

Cospl icat ion of the , t reatpent of

sevel'e hepl6lytic aneslis by .intrau-

-  , ! '  !

Vol .7  No.  2

terine transfusion, are srirprisjngly

rarely ohserveci Gz)' Thi tlisease

resulls fro6 reaction by lynrphocyres

in donor blood 1s histocorxparibility

ant igers of the recipient reselnbl ing

those ily which healthy individuals

lejecr foreign grafts. The lympho-

cytes responsible for G.V.H. disease

are l -c; l ls and thcy can srrrvive i i r

b,rnk-bioocl fc ir  up to 3 wecks. i t

is . i  ntcreet ing to r :ote th;r t  in a j 'ew

cascs observet l  recent l  y (23, 24) r l ie

foreign l1'mphocl,tes rye re de rived

from the postrrat*l ex,:h:inge transfii-

s ion ral ,her thsir  the or iginr i l  intraLr-

terine transfusion donor. Parkinan

et  u l (24)  specu la ted  tha t  the  in t rau-

ter ine tranefursion mty hrvo inCuced
tolernnce in the l 'etrrs to cer lain

histocon:pat ibi l i ty ant iqens i t 'h ich

lvere shaled by rhe exchange l.rans-

fusion donors. This nr ight have

aiiolred the tionoL's ly'rli7hocl,tr-s to

colt-rnise the infrni  insleacl  oi  i ruing

rejcctctl. Sp.eclai neciianisrrrs rnirst

accoun t  for t i r r :  (  1.ry ' .  [J.  c l isc:rce in

these fr , l r '  crseg sir ic l r  rn*sI in [Lalr*

tcr ine trar- lsfr is ions do not resi i l l  in

total  G.V.H. dise: 'Lse. Tolemnce to

foreigru lynrphoc;ytcs encountered du-

r ing gest; l t ion has nol been denrons-

trated in hrrrnan fctus. On thr ot ,her

;..
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'

*r-'ir*t],,j;jot*.,;, ., 
""- 

-



Mali rs&<

hrnd, human fetal lymphercytes au!

fctal  thirnocytes as voLrng as J2-74

weeks gcstatign can respond [o
foreign cs jls in mixqd lymphocyte

puhure (10-12. 25). .Sgsccpribility

$g attack by Fansfused ineornpatible

8,.L

Jymphocytes is greatest,  in immunode-

f ic ient indivic lnals (26, 27 ) .  Thus,

the rarity of G.V.H. disease in the

recipierts of intrauterine trlnsfusion

presurnably ref,l,eets lhe ef{eotiv€nesr!

of thc fetus'g immune sysl ,em

r ' {
u0tio{

V e  9  d  ,  u  r a' tftnlnl:flnulttnvylftfi0u?11JuaJ!fl-
A  A  q  

r A A a  f t  I  v '

Lfl n1?[n fl ?n uiln il :41 [9] EtOufl 0n1T n?tfrlu
* ,  1

v a
fl?uf,-l: PHA ljCI,1 fetal lyrnphocytes ht

f  q ?  4

vitro lflU lY lymphocytes Qlntnflnfl1g
4  .  a o

fl3fl)fl?lCIJyt't:nilnflnlil 'tu 1.t :19 ni:
u ' d A l 9 c f a A

fl:?qu'r0f'rTllnn)u1 [Ermorj y]1lflu?5u1
w

t d e

tlJ0TtSUQl?i0.1 lymphoblastic transfor-

mation [[ng0-9]:1 incorporrtion n-lJ tri-

tritted thymid'ine Ifl8J1fr Lymphocytes
A  , q  |  |  a o  C lqinrnoetgjflJil tliuunfl1'tu?u 14 Tlut:Jlt

Control

, rJnn1?Errrqwudrhifi nrrr.riiErnqirrlri
( t  v  q  r a  A  f 9  . l

LlrUOUl.lsfirqUtu:_Jfln:il1 !91 A10U Et0 f,17

PHA 53u"jl.t lymphocytes qrnrffr:elgo+

il1T n rLnu q1n rfi oar fi tu qj rJ nfi .
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MODIF'IFJJ] MFITFIO,D OF DOUtsT,E PLASMAP}{ERESIS AND

PLATELETAFT-IERESIS

r 4
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ModifieC method of double phusmtpheresis t!fl1 plateletapheresis 
'lfi

6 a . . f a q v .

Yl1nlT?191il0'1lil donor z0 T^Ej lfluni:lqr;rnoflnllu ACD single blood bag ttn-xu1
v A v t u A dLli centrifuge tfllfi?l,{ packed red cell finilerilm"td Donor ttnltotbiogroon}Jttjn 1

d  a  ^  c  4 i  o  r , aunit ?li ' lL?JtJlgrrtnOfllnl.J fli lu single blcod bag n{fr' 2 }t"til l centrifuge ![0iftlt

packecl red cell l"u"ltri aono, 6n tu:;rnit.:nrT centrifuge trfrotrund?ilil:unrju$0J
, r  c a l l  ?  d  I

tnOfl f l  lU1.{ l inn0trn donor.

il1T centrifuge nfiorru:,n?uil:ynot..rflnrtfrofl flflnc.:?ilTflul$' standara

speed llCIt high speea 6.lzunn]Tflrlno,JLTrnfi jt nr:td trigtr speed Tttf i. iru':u

plasma illnn'ir sta*dard speecl *flJrfl,:ne.rifrq;itirnrrj::rur ru z + t*rTrur nrr
^ ^ ^ - A \ ^ u ^ . 4  B  , o  I  q r ,  , ,  ,  q  i ,
f lno. lx{ t f lhnf l  t tsr f iu l i l t i0": f l1[" ]n]u]tCI€ln?tn1? [y standard equipments ?Jl t t .

*
ra*

t  n \
RlFntl tryul! ' tytu1 ,

r s
?txt ?utu1n1:td 091

nflra{ly{iltJflld9t:
I

Rfuilll^tvtttfl rflai

1 ?

lJf i1 r i lulaul0ultni l
q - ' {
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PI:rsmapheresis aud ptrateleta
r r t o r a

pheresis t t rUf l1:?;JT3X4?l. l  p lasma 1,110
v ' a d r t

platelet flLfl ' lf lTil apheresis "t'.1tt il n ? I

. q '

femoval 1.1 tJ1fl n inlTtHJ ntOl ta?\"i3 fl ? u

plasma [ l f lY platelet f lOltE]ni ] in] f l f lOJ

aonor lnr{6nr:rslsidoflqtn donor ut
cT

t l 1 L  U t t U i l [ 0 1  p l a t e l e t - r i c h  p l a s m a

OOnqln  who le  b lood f f  nhUf  packed

red blood cett lvrhnifiurl-r circutation

1l0J d<;nor g'nh t!i;J d f u pt*t.iet- rich
o o ] l e l

plasm a U I 1,1'l Ll U Ll U1,-r lU1,l platelet concen-

trate t!f l3 platelet**poor plasna pn'lLi.

e  a l  ? )  ' a Y

t '^L f l .e i .  1914 Abel - '  
" f l

4 a  d  , {'fl 1 l :,1 1,\ :1U,J'iXi iT ?,rJ ft')T ilt!n plas ma U0ll

r  w r r  j  ,  I  d
1 ]n ? l.: n I Et fl e i ti 1r t t 11,\ fl | T I I gl'rf u 1J c.t n 1 T

q I

u l d r - A

Tn:E' l  l f r€l f t1Tt913Inof l0i lnqlntf iut i lc9l
o  o q  v  a

n' l  Y i l  i l ld l lJ l l6 l {q inf i i l ; } j  9 l i10 i  f lu id
' q  s .  A  t r t v  a  ^ ; d l  a  6 l

tl{lnl{tnOfl Lfl 1,1:Otflln{il t1-lUtr^lt"l [U
5 1  9 '

phsma 00fl ttn3 LU Locke s soln, ilTll.l
v Y " A

1l:Otuyl.iil ' l packed red blood cell fl1.[

nnirg"i circulation flni donor d0 t?t't
r  V y u

?llJ?1 plasma d'l?JlTfllO1CICInUnllfl:.r tql
c  f  M  , a  v  

"  
, A

1]U?utJlnLf lu Li l :J01t91T1U nlTVtl t r :JLtU
4 c l

t0.lIl lSJtTE]fl?1 plasmapheresis U0nSl1il

I lJO0n V,lli?'i91114il1 plasmapheresis n3
d  r  q  j y  r q  v  o

il 8 " lJ U 1 r; n ? -1fl :'l'l [].i irr-t Yl t pl asmapheres is.

6l al

iuL f-r . f l .  i  964 Ki iman i i ,sY

r l )  u c d  , s
n1;i .13"'  l tr f l r jg ' i lJ effect cf i ) lasml-

A o f bl y

pheresis fl.lYl'l double donation t9-lEl tS

double blood bag system LtEJfl plasma

v i a

fl8n RrfiUn.ltilOnrU packed red blood
q  I  U A  , {  A  V

cell 11, donor ltfl?i)Jt01tn0fl00il0nnT.l
d - o d A q q

1,1r.ril l]Jtqtil YtTtlttiox{ftTJrtTil Lugr[3:iu

ItEJfi plasma 0'0fl qlhf normal srline

t / q  v  9 V  r  I

Ltyli, Lln'l Li,t norrnal saline ! ?i :1 i "J t v] 1

"  
;  c i q

A 1j"111-i piasma Yli,Ll'rCBfili ' l ?'i tU nlT

ilflnOi donor 4 fli{ n'il i ln.lLO'l ,plasma

otnf l i lnf l  i000 mtr.  " l r .* inr 2 $*:1;, , r
v l

tL n 'l ! ": -r n il 
'11 hemoglobinconcentration

q Y f l , i U i . l  1 s m / 1 0 0  m l  l L f l 3  s e r u m
v - .

prote in qtnf lnJ f  sml iOO ml  t te in?t
l v

f l l f l f l4r8ni l  5 ?U ?11] '11 total  serum
- \ I  r  v  t  '

protein 93nn! HTyfr i l i lOUfi '1 plasma-

Q  u r  6
pheres is  R i lJ  LX. l  2 -4  f f i ] J f l1U i tnY

ganima glubulin concentration QUnn-:-l
i f  r r  u  t  ^  -  e \ l l  r  w
lL l f iT39l l -J lJr 9lJ l lElUnJ 26 - 90 ?1A LtJt tn?

9J
c . t

Kl iman ; .1  0? l tJ lU l . t? ln1?Yl ' l  phasma-
' t l r  

I

pheresis [ iJn' ]Ttnl  plasma 0f ln: ,J1rn?l

750 ml f]0?1.1f10f11{ t1^{0Uflnlnilini5flqJ
d  o  , o

l f l [ i  plasma protein AlU?U:J]f]1jCI,]:1i-
u  \ r e  4  u  u

tJ Lflf l f i ld"i i lLif lu:
'L 

n u"g Ifl tl sr"otql 11".r n n.lt{ Abel UJ
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nru6r  p lasma ?50 ml : -J :yrura l " i r f i

protein 50 grn.

: lon,r iu piasmapherur i* ' l f i

r n ? rg n"i'r u fi il'r n [,,{ r r s fi rJ : v 1 l r r.f e'i e n r :
:"nurT:n tru

1. Waldenstrom's macroglobulinemia

(2 ,3 )

2. Plasmapheresis and plasma

change in hepatic 
"ornu 

( 4, 5

3, plasmapheresis and plasma ex-

change in the treltment of hyper-

Iipaemirr and xanthomatous neuro-

pathy in pat ient with pr imary

b i l ia ry  c i . rho . is  
(6 )

4. Flasmapheresis in Rh -Isoimmuni-
( " 1  \

zation \ ' I

5. Plasmapheresis in acute pulmonary
/ o \

edema \ o /

f i " t t i t  p lasmapheresis ?J1n " l
/ l \  q  a  I  v  v t l  l l  e u\r '  Lullnrfloflonu zuuru'lqt:u citrate

rt"lnlLi:,,rn qydr lu"ifin cardiotoxicitv tfi

c i t rate zo % qya nl" loonnrt f inntry
. i A o q

I tnSil t f ineQy nnnl n - lU lUTl.t ntu citrrte
i l

d f  o q  v

[]l1l chelating agent trt1L1r1 ionized cal-
6 t -

cium L1{ circulation flflfi i[flfl hypocal-
- e f q e a

cemia ltn Lqil lfi catcium gluconate VlT0

calciurn chioride l$"lTt'l i LV. n1:1#

a7

citrate whole btooA uTa1il" plasn'ra 1
q w

unir  f l?TQyL1,t  10 h calcium chlor ide
- A

2 ml Llfll,fl?:T3?.lL:8.] blood coagulation

factor, platelets, electrolyte llfl3 glucose.

4 w
L?JOUI whole blood Ll11j1.[f]?U

d  3  a ; c  c r  s  6 t ,
fl?l?J[:?9'l't "] ilT0yttJf't't]?Jt:'tfiJ lslu Ls

t  U q
t?nlfli l [1.] Refrigerated cent(ifuge 13

fl' l?J1Tnltiln platelet-rich plasma OCfl
\ t e  i  .

llfl whole blood Lfl tt03t?J01.{1 pllte-

Iet-rich plas ma ru t:Juo":uett t:.rrirn.: fi qy
1I

fl'l?J1;nttUn platelet concentrate oonqln
l I e

plasma L9t.

:JsqL-u pl.telet fi :i:sTurdlu
? f r r

n1?TnUl L:nUnlf l  0U1J ISU congenital

isoimmune thrombocytopenic purpura
/. I n\.\rv'/ ' Anemia in erythroblustosis and

/ o  I n  \
thrombocytopenia \ a1 tu J1 Hemorrhage

in patients with acute leukemia 
(ll)

1 unit  f lOi platelet-  r ich plasma Otf i
l i  I

p l a t e l e t  l x l 0  \  I  u n i t  S l n  u h o l e

blood 500 ml ) itnV platelet concentnrte
c ;  '  l l

I  uni t  kJ platelet i l?;u ' i6t t  0.87 x 10"

/ t l \  q v  v\ r  r , ' ,  p la te le t - r i ch  p lasma qU IUn i l
dl r

adult [lJ1.1frlUillil LLfl] plrtelet concen-
q v v  a  o i c

trate QJLlll-]]-l children 1/1O adutt ylu

cardiorenrrl insufficiency. Fresh frozen

plasma iLflfl Platelet concentrate L'lfllnl

ex-

)



tfiril Reciplent

I f l i l  Donor i t , f l ;

ABO Blood group fll lJlll.l.

v q 4

?fln[tnv?5n1?
q

il'lT ?1 I Modi f ie ld

double plasmapheresis and
r d l  a

pheresis ttl-iJOOnl:ii l 4 llu

V l  t v

[il810Jr1'l cross match

Recipient f i  nn ttnY

method of

p late leta-

n0
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drnt trr n r orir Lir': rud'ctnt-r: sr"r rr z. tr%

tincture of iodine ttfl3 ?0 % al-

cohoi,

d  ? q t A  v 6 l  *  u

i l f l  xyloctr ine l l j l  Lf l f i?f iui  !nnt$ U

A ^ 4

tn 0f lUl t ln{Al tA lULnOfl i .
6 ,  v d

tStS:JSC.I ACD single blood bag

Y v A o ^ d '

system l1'lyL1l1lf l i .!nflelf l 1UT tl i l  "n

ilf l  xylocaine,

A d * A e l

Lil 0in 0f,]tt'ltl":tfl 0fl tTlrd) 0 JFI fl u[1|.] 1
q

A  A  q  Y A  v  a  v

i l{rnOfl r1,\fl [14 rnnfl tldlJ n il fl n il

aco lfrorfiofl lfi il n,r Ifl tJ'[s- .lorno,
a t q r y  r r  - ,  /  Y -

scale s, t  l t1 Lf lLiTSLl l tU 550 gm \u]

e v
i lun$ojr l j r tn3ul l l  ACD t l?i l i l1f l {

I
\ e - d l

100 gm /  l |n ' ]nn f ' ]?1? . jq r ! {n i lL1 ;

0 mm Hg.

il-f' l l[nl clamp connecting tube

, l A

tj:ytrOlttr il.3 ilnli 9J0J connecting

v q v U v t u u

t u b e  [ t 0 ?  [ S n T T  t n : 9 l f l Y ' ] 1 ? J n n i l

clamp.

d

LO'1 70 % alcohol  L{6-)  connect ing

v  6 l  v d  d  I

tube fil.{' l clamp L{t1}JtlJflT 18 9'}0

fl-Lj recipient blood set ILYIJ tfl"' l

^^,
connectiug tube 1'l O 1.1 0'lfl n U ttlJu

, d s

?111'1 clamp t6!nUCU l [ t \?lJnf lg]  i1 l
t

normal saline i l i i lelL?1 circulation
g . 9 a i  

" i l A6 {  :  n  l q r o r n ' a v r s c n . l ? 1 1 i l 1 [ u n l n o q ] .
u  r  

I  
b n l b r c o / i t d u t t  r

1 .3

T . 4

1 . 5

1 . 6

Y A
lJ1,i?l 1 [f i3![!E0lQlfl donor

v a
ciUY' 2 lLltf l platelet-rich pllsrna 00Fl

Qltl whole blood.

V A  a  v
l lHyl 3 f11.1 packed red cell l?1 circu-

a d V
lat ion f l8J donor t tnyLOlLnSfl00n0f i  FlT" l

A
1 U i

v a
li lyl 4 l lUft platelet concentrate flOfl

Q1fl plasnta-

s - d
'lJUyl 1 In13t's'!0flQlfl donor

d q 9 '

1,1 [91TU:J set ifi normal saline !1fl3
q r a s s ) r c r d A

set L1,ltnOf.l tfl i l lStSuL1J0? 18 Yl
l q e

f l0q1n set [1]  normal sal ine LIYIJ
v  6 1  v 4  '  q  L  n ,

l ? l  se t  LUtnaf l  nSu i ty lJ lS  70  7"

atcohol ifr q']L? rrcA ay ttlt.: l,iv.l fl o.l
i d l d u y

set [S0X,lllJ1,l system tflil?nU ttn")

lnornrntu connecting tube 00fl

hnhl,ptgi?l norm*l saline.

r.z ld aon", uo",r" ihnrrr:Ldi; i . t6\: e' leJ

n11?Jgft{1'fuTt:.ntu Zo mnl Hs.

L I

1.8
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lUTl 
? LLiln platelet-rich ptas-

mr 00flQ'lf| whole blood.

2.1 ut *hot" blood 5l1fr r.Z tr#uVi +"C
v

efuglntt),r*T.t 37s G u11; ts utfi

(standard speed )  ra$o 4;oo G
d  /  \  / t 1 \

U'lU 2 11111 ( high speed J . , . /

q L ,

2,2 [f transfer blood bag ltUil plate-

let-r ich plasma f lonTflgl l t i  pl, , .mo

extractOr.

e - d d

ltl 3 fi1,t pached red blood
v

cel l  l t i l  c i rculat ion 9l 'e lJ donor [ !nyt0' l
A d V A

In ofl 00 ̂ er-t it: i 141,t.t.

B 1 !o ,' packed red cett 6u iil" dono,
. t e - t

!9ltlt$lYt-1,e recipient blood set [F]u

UFJflnlT"l",j, normal saline.
t

3 2 !1J0 packed red

normal saline

u:Jft.

v 4  t l v

cell l itJfll lf i?ni til

cio qu tffaql lu set

, g

3.3 clamp ?1U'1t11?J 181 70 % alcahol
d y

[Tfl connecting tube fi l . i1 clamp

v d

t[n?r'0"llfl l]fl0J ACD singie blood
V u

bag tt?lJtti1 connecting tube 1,11.t1
- v l  I

clamp lJl-i Ln ACD 11ll blood bag
e v l r r { d a 1 v t . d

t?l' i Luxilfl i:ifl?J?t tqt# etfl n :_i[Ft]t tn Ofl

4 .3

4.4

i t . . , : . i .

. 

-.: - '* '- 
; 

t " '  : '  '

.  v  Y  u  y  w ,
Fn t tn? f lJn? l :J f tu t :11?; :J l& l

d ?

mm Hg tngf l l3 l9i l  ACD blood
d W o a U

0n ttn?fl1r1{u9'11},t?o 1.6-3.2.

6e

7 0

bag

g u

3.4 i lOFlt l j lJCIOnQlnlt?JU donor ' l f l f l?] lJ
v f  A  a  r  d

fl il [nuq.i,rfl ].{ c n?j tJ?r11.1.

9 , - {

1t1.1?t 4 t|Un platelet concen'

trate 00flQil l plasma.

4.1 Ut plutelet--rich plasm:r elf:lUfr
o v

4 C Arl j f l? ' , t lJt tTi  1500 G u1u 15
a  d  c  / 1 1 \

urll fiTCI 450it G U1U 4 1,['.}1,] . '"r'

1 9 '

4.2 iS transfer blood bag LLU|I plate-

let poor plasmrr O0nqln platelet

T q e
concentrrte l9lii tS plasma extrac-.

tor.

1.11 platelet -poor plasma bag il1
t  v  V  o d l

5Jfi?U Dietetic scale letrLU gm
u - d d i - l \

t tS? l l 4 t l t j l t J l {  m l  (  1  gm= l  m l  /

lir:l't f...r" -20 C lflu tresh fro-

zen pl;rsma.

platelet concentrlte tfillfqrurnnfr

uOJ i. 22 e ) UtU + S.l Lil.J U?01

platelet concentrir,te Uas rfiiil?.j11;

plaretet n-::ndrun"uunllfi u15fi a"c
'  .d  \4  tEg

fl l i l]:i lri l l_J Lft6tJ 5 ?U.
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fulodified rnethod of double plasmapheresis and
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high speed

BPI: Blood pressure r inuvi l  piasmapheresis

BF2- Blood pressure ynldr plasnrapheresis

whole biood U5O whole blood;,: citrate whole bloccl + 1,1,i-t bag

FFP1 Fresh frozen plasma l"ll l whole blood

,FFP2 Fresh frozen plasmu 9'll l whole blood2

PCt Platelet concentrate 11l l  whole blood,

PCZ Platelet concentrate X'lfl whole biood;

Totrr l  ACD free :  (rrp j+pc -6i .b) + (Ener+rC2-67.5)

7.5 :  x{.u.  ACD

Total  ACD free whole biood: (whole blood -r  O) + (whole btroodr-t00)

100 : 11.'11. bag + ACD

'130

s d
?01:€u

I  '  d ,  I  <

lu i t lT?l l  plasmrpheresis lJ l l3 [USti

iltnlfi ct:te]"o.tn1T1'I" plasma s turuilrn
, C d

$n3U0ntnUtillTLfi fl Iron deficiency ane-

mi,, rii-t aono, tfi donor frvit aounte

plasmapheresis Itng plateletapheresis

a  q v

!?J0tCIl pitsma flOll , l frf [U nornral

stline uYt'* <lonor sllilCIol.1iilfiil Ltfiy
v  t  A  \ I  ' l  , ^ '  ,  I  ,

f l? ?1i l  x{ lnu9] hl t l ,nul tr [L,ni tnu l l f l  donor
' r  ' j  r  u  q t l

Q3?J0'rnlTtU8tnulfl LilT1v9'r0iU81,ltLU
^ i o d

L?n'1il ' lU ttfl3 clot :JnAYtilfl[SJOtnUtnOfl
v  a  Y X  d ]

t1J1 blood blg ?1fl0.1 fitUfill l l jUlY'IT13



May 1674

e A a d

tfi i ltnOF)!ilf-l spasm 1.1:Onl? flow 110.1
d l l l a t t d r l

tnOfl lrifl t1^,1T1yfli0itJrUt?)Jiltnntt 1 til,l.1
e v d l

nlTyllI n i tep q3A10,1til11 aseptic
c -

techniq: !1\T'13 red blood cell EihlfiU

93

aonor 
'lil 

ttnsqyqtbi control n1)hi"

normal srtine l#no,.rnrut;n"l:rnrfrd"l

It9"'n;nrl9l"?El.

t .

)

4

5.

' ,

J .

REFEFtENCES

l fo l l ison, P.L. :  Blood t lalsfusion 6,

in cl in ical  r ledicine. Fourth edi-
t ion. Fhi ladeiphirr ,  F.A Davis
Co. .  1967.  P  3-5 ,  9&-gS.

Abel, J.J. ; if.owntree, [,.G, ; end
T'rrrar i l ' ,  l l .B.:  Pl iLsnra renrov: i i
wi ih ret i l r rr  o{ '  cot.pr l . : rc ies (Pirs-
maplLeresis),  J" Pir l rm:rcol .  Expt l .
Therap.  5  : '625  ( , l . r l y )  191-X.  7 .

Q.ioted in :  A ]?erv dimeni ion
for blood banks. Fenr,yl l  i r ibo-
r*tory,  f t forton Gr, iv i , . ,  i i l i *ois I .
Broivl ,  E.B.o a;rd iVioore, C. V.
(Edit" ' rs):  Frogrcss jn hemato-
log,v vohirne III. I\ew Yolic ald
Lonclon, Gr. ine&Strr i r l ion, lgTl,  9.
D . ) 1  t (
L  4 a - t . ) .

Lepore, M.J.,  and Maricl ,  A.J :
Plasurrrpheresis wi ih plasma ex_
chlngc in hepat ic coma. Antr
Jntern Med. 72: L65-74, Feb,
i970.

10.

11 .

Lepoie, l { .J. ,  Stutman, L.J. ,  Bo-
n:rnno, C.A.,  r  onkl in,  p.F.,  i l io-
bi lot t i ,  J.G.,  and Mckennr,  P.J.g
Plasma exchange in hepat ic LZ.
corna. Arch fntern A4ed. 129:
900-7, Jane 1972.

T. irnberg, 1, .A.,  M,ihoney, M.P.,"
Glecsorr, &4. }tr., Ficeman, C. B. .
ancl Goivenlock, A.I-I. : Plasrrra-
pheresis and plarrua exchange iu
th,;  l re: i t rnenL ol '  hyperl ip: iemia
ar:d Xirn ihorn: l  toug neurop,r thv
in p:r t ienIo lv i i l i  pr inl i ry bi i iary
cirrhosis.  Gut.  l l l :976-81, Dec.
1972.
I{ovec, {. : Piasmaphere:is in

Rh-IsojnrrnuniTat ion. Lirncet.  1r
12.53, 2 June 1973.

Llrcirn,  S.,  and Nicolar,  , t { .  :

Pl&srnaphelesis in rrcuter pulmo-
irary ederna. New Engt.  J.  Med.
283:12E9-90, 3 f lec 1870.

Kay, H.E.&,{. :  PrepiLrat ion. and
ueed of pir ie let  concentrates'
I l r i t  J t rJaemato. 17 :  603, iJec
1969.

Flatelet t r  rnsfusion. Nerv Engl.
3. [,fr,.tl. 28tJ: 2ZJ, 30 Jan 1969-
I{an, T.,  Siulzman, L..  Cohen, e.,
and l( i rn,  U.:  Effect of  plateiet
transfusion 0n hernorrhage in
patierrls r,vilh acute leukernia.,
Cancer.  79:1937-42, Dec L966.
fenrval iaboratorics technical

6antral .  3rd edit ion. 1967"P16..



- i  
:  ,

N .'l''E

S{J1VTMA11Y

Modified method of double

plasmapheresis and plateletapheresis

was tried in 20 healthy donors by

ut i l iz i rrg the lcsources avrr ihble jn

{hiang Mai University }Jospital.'

Blood was f i rst  col lected in the

ACD single blood bag, then centr i -

fuged. Packed red cell were ilans-

fused back to the donor, blood was re-

collect again via the retaining needie

into the second ACD blood bog.

After refrigerated cbntrifi igation,

prckcd red cel js ivcre again trans-

fused into the donor. puring the
process of componen't separation, the

veirr  was kept opcned by sal ine

drip.

The re$rilt showed that the
modifieci method with the simple
equipments worked yery well and

costed much cheapcr th;rn with the

standard equiprnents. No cornpl ica-

t i rrn wns noted in donors except for

some complaint of time consurned

and sl ighl  pain in the later part  of

the procednre. Their !:lbod pressures

*ere found to be stable, The whole

procedure took 2| Irours. There wirs

no dillerence between using standard

and high speed centrif.tgation as far

as the time was concerned. ffowever,

high speed technic showed definite

advaptage in term of plasma vield.

The only di{ficulty was usLrally found

during the second bleeding when

theh lood clot uight form and.qbsiruct

the florv. Flowevel, this modified

method, if properly done, would be

very useful for firture component

preparation in the blood bank.

r,.i-:,
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MAT'.E.IIIAL AN]} h,{IIT}IODS :

A total ;,"n:rnhg1 st 27 neirhro-

tic siibjects were stiidierl. When

diagrrosed, rr i i  o i  thern showed classi-

c:r  l ,  c i i i r . i r : : :1 features oi '  *ephrot ic

syr{lrc}ino lvith hyfo:Lii:umincii:ia lnd

hyperiii:reinia. Xier,ai }:isirsy coil-

firineci lhe diagnosjs iri r::i,.,rsI of c,:5sg.

They lvere c:r{r:gor-izecl into 3 grolrps:

1. UNTi1EATEI}: The:'e lv€r€)

B new pi i l ients without history of

any treatment in this group (age15-
5l years, .5 male, 3 female).

TI-IE SEFIIJM LIPIDS

IV. NEPI{ROIIIC SYNDROME

Muni Keoplung, M.D. "
Jit Jiraratsatit, M.D. *

Nantaya \&Taiwatana, B.Sc. (nAea. TecLr.)"*

Nephrotic syndrorne has etriking rn.rnifestalions in

its hyperlipiriemia and hyperliperni:r reflectins tlie increased

ievels of certain classes of '  ser l lm l ipoproteins. l t  can provide

v::rieties of iipoprotcins, riLnging frorn a cliscrete increa.se in

beta- l ipt iproteine to trernendous increases in pre-bcta l ipo-

proteins ( l '  2,  3) to represent sccondary h.vperi ipoprolein-

einiiic, typcs 1I, trV aud V. The rncch:in;sm by r,r'hich certaln

lipoprotcin conce:rtlations are increased in nephrosis, so far,

has not been estirbiishcd. We have observed these serum

chanses ia both anibnlrr tory and hospiSni ized nephrot ic pet ients

which are lvorthy of ac'rdemic intoresl.

2. PRE DNISOLONE-TREATED
BUT UFICONTROj-LFID : Ihere wele
10 p:rLients fal i ing in this group

(age 17-47, 9 males, 1 feml"le).

3. FFrFiDl\ISCILOlrE * COI,{-

TRULI,ED : (cluseo v:lry from trO rng.

cvery othrr day to n0 n:g. per day).

Tirere *;cre 9 pal ients in this group

(lge 15-41 )-ears, 7 rnales, 2 females).

At the t ime of invest igat io?r,  no one

had eder:rrr or hypoproteinemia and

the proteinilria wae trace or negative.

There lvas only one . in ihis group

*  J e J r l m : n r  c t  M e o , c r i r = ,

* *  Depor rment  o f  C l in lco l

Ch iong Moi  Un ivers i l y ,

F c c u l t y  o i  M e c i i r i i e ,  C r i ' c n g  M c i  U n i v e : i r v .

Chen r i s l r y ,  Focu l t y  c f  Asso : i o l ed  Med i co l  Sc i snces  P r  r - ' i : c ' ,

,i
rl]

{
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who had spontaleous remission after

the complete withdrr,Lwal of lhe

steroids. The serum lipids and lipo-

proteins were analyzed by the methods

previoLrsly mentio*ed. (4)

RESULT i
I. Untre._rted : The range for

aiphe-l ipoprotein was 15-29% (nrern

=22*), pre-bcta-lipoprotein was 15-

33"1 (mean = A3*), beta-lipoproteip

36-5U I ( mean 43.1.) and alburnin -

bound - free fatty acid lyas 7-77 "1
tmean I0x1. Cholesterol was 148-

BLZ 6gy ( mean = 369 mgt ), trigly-

ceride tvas 124-432 mg"1 tnrean = 28l

mggr and total lipid \vas 429-2589

(mean I2OL mg*r

il. Prld_aisolone - treat!:d but

qq9_9ttl"l!* : Alpha-llpoprotein 24-

27 "6 Gnean = 22.11, pre-beta:lipoprotein

was 12-421 (rnean =24y,t ,  beta- i ipo-

protein was 23-441 (mean =34%> and
aihurnin - bound - {'ree fatty acid was

5-297" (msan = I9%). Choles[erol was

160-L064 ng% (mear r  =298m9%),

triglyceride w;;s 107-338 mg% Q'$2
mg%) and toial iipid w,rs 692-'\A82

mB% (nrean =L267 mg%).

Il"I. Pre{nisolo1e - controlled :

Alpha-iipoprotein was 1.i-24l. (rrrean

"2077, pre-lieta-lipoprotein was 2l-

Vol. 7 No. 2

40% (mean 29/,1, beta-lipoprotein was,
22-34% ( mean=Z8 /" ) and albumin -

bound-free fatty acid was 8-347 (mean,

=2371. Cholegterol was 119-300m97.
(menn=190m9%), trigly'ceride was 53-
326 rng% (me:rn = 14g mg%) and tolal

lipid was 462-1208 mg% (mean=pl8
mg%).

AII data of groups I, IX and JII
were shown in tables I, II, ilI-IV
and V-VI respectively.

COMMENTS

Nephrotic syndrome represents

second.rry hyRerlipoproteinemias, types

II, IV and V. The data of the three

groups as presented are classically

characterized by a rise in trigi;ce-

ri6e, cholesterol, pre-beta-lipoprotein

and beta- l ipoprotein in the nnrerted

ngphrot ic syndrornel al l  of  these

valLres are strightly increased in par-

t ia i i ,v t reaLsd 6nd uncontrol led nrphro-
sis and they a1e cjassicr i ly rv i thia

oLlI '( Refcrerece vaiues" in the pled-

nisolone-contrclled groLip.

Beside the decrease of protein-

rrria, lhe incre:rse of serum albtr1nin;

the return to normalcy af these se-

rurn lipfproleine should indicate the-

erapeiltic resPonse,
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TABLE I.

Age,-yr. *"1
l 3 - c r

M I F : 5 1 3

I

Liooorotein Exoressed in orr cent

r lpha

97

Albumin- bourid- f ree

ol
Ia t I ]  z tc lc ls , /op r e  ' b e t a

Range Mean

7-t7 10

Cholss te ro l  mg% Trrgl i rcer de mg % iipids mg%

l
I

. l

TABLE Ii.

USiTRBATED NEPHROTIC SYNDROME

PREDNISOLONE-TRBATBD BUT UNCONTROLLED N.S.

! 7  - 47

MiF :9 :1

PREDNISOLONE-CONTROLLBD N.S.

UNCONTROLLED N S.

Ags-y r . Ralge I\fean Rr lng  r Me:rn Itange

369 i24 "432 429-2586 120L1 5  - 5 1

M : F : 5 : 3

1 1 8 * 8 1 2

PREDNISOLONB_TREATED BUT UNCONTROLLED N.S.

160  - t064  298 107-338 691*4082 1267

PREDNISOLONE-.CONTROLLED N.S.

1 5 - 4 1

M:F:7:2

119-300 190 63-326 t49 462-t208 glt
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STIJDIES OF TFIE HI ANTIBODY AGAINST JE AND DE'NGI-'E

IN AMPFIOE SAMOENG AND MAECETAEM IN CIJIANG MAI

By

Therdkiet I{anjanavisrrti' B'Sc' (n{ea' lectr')

Srisakul l(liks, B'S', M'S'*

ABSTRACT:

Sera of 3'42 healthy persons from the remote rural

rlistricts of S:'rmoeng and iVtraechaem. Chiang Mai Province'

North Thailind, were tested by the HI test for both JEV and

dengue virus ant ibo' l ies; 89% and 8' l "  were posit ive for JEV

and 86'1 and 947. were positive for dengue virus in Samoeng

ancl &{aechaem respectively. HI antihodies appeared in most

persons in the l- to 4 age grofrp and leached nearly 100 %

by 14. .Interviews lvilh inhabitants and local health officiais

and exarrt inal ions of provincial  health records revealed very

lorv incidence of clinical JEV infections. The authors stlggest

that unknown envircinmcntll or vectcir relirted fact<lrs are

responsible for early sribclinical exPocure to JEV leading to

the form$tion of protective antiboclies and rviclespretd rcsis-

tance to clinical disease.

TNTRODUCTTON commonly a reservior hosl or mag-

Japanese Encephalitis (JE) is nifier for the virus.

an acute fcbrile disease, ra'ging in In Thailand periodic rairy sea-

expression from inapparent subclini- son o.utbreaks of JE have been re-

cal, lo severe, frequently fatal, in- corcled in ihe norlhern region since

fect ions. JE is caused by a group B Lg62 (7) '  The largest s ingle out-

arbovinrs { JEV) and is transmitted break stucued occtuled in Qhiang Mai

by mosquitocs known lo be members Province during the L969 rainy sea-

of the genus Culex, in particular C, son when the incidertce rate of clini-

tritaeniorhynchus (2 ). Swine are cally diagnosed cases reached 20.3

*  D:oorJm-on l  o f  M ic rob ;o lcgy ,  Focu l ty  o i  Med ic ine ,  Ch iong Moi  Un ivers i l y '
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per 100,000 populatioo {5). There
has been a seasonal outbreak in every
subsequent year. Uuring the 1970
outbreak, 84 of 100 persons who
werc hospitalized with JE-like symp_
toms were serologically confirmed by
HI and Ctr' tests; 647 of these were
males and 947 were under 30 years
of age. The overail c:rse incidsnce
was I4.7 per 100,000 population(7).

Yamada et ui, (5), examinef,
clinical records of prtients w.ith cii-
nicaliy conf'irmed JE or JE_like
symploms from 2 local hospit : ls and
noted thaf rnos[ huspitalized JE p:r_
tients wers residents of Chiang Mai
municipality and surrounding dis_
trics. In their study, no clinical
cases were uncoversd in hospiialized
persons who had resided in the three
remote oistr icts of M,rech4em, Sa-
moeng and Omkoi which all have a
siightiy higher rnean altirude than
the Chiang Mai valiey and ali of
which are ciosed to vehicLrlar traflic
during the rajny season, when jE

epidemics norrnaiiy occrrr.

I'he presseni study further
invest igates the cl in icai  anj  serolo-
gical incidence of JE among the po-
pulatiorrs of tlyo of the three rernote,
distr icts by exarninat ion of rscords,
and through intervie lvs with, the
local pspulation and provinciaI health

officers, and by one site serological

Vol. 7 No 2

surveys using the specific hemagglu_
tination inhibir ion (HI) tesr against
JEV.

MATERIALS AND METFIODS

Virus Antigen. JBV Nakayapa
strain, dengue virus type I, Harvaiian
stririn, and dengue virus type B,
etrain 3-Fi87 were generously supplied
as lyophilized antigens by S.E.A.T.O.
L,lboratory, B:rngkok.

Hernagglurination Inhibi-
t ion test:  Ai l  blood samples were
tested by the Flemagglut inat ioir  In-
hibi t ion (HI) test for Arbovirus's(1).

Hl ant ibody ageiost JEV ex_
hibits a certain degree of cross reac-
tion with clengue virus (3, 6). As
seasonal outbreak of both JB and
dengue fever occur concurrently in
Northern Thailand (5, ?), ir is nec-
cessar)' to test all sera for reactivity
agrinst both viruses. HI t i te ls of
1:40 in the JEV tesl  ancl  t i ters of
1:20 for dengue (FLrkunaga, personal
commun ic r r  t ion) .

Location Samoeng Dictr.ict with
a populat ion of 15,000 (densiry 10

pcrsonsTKm 2) (Shaw, tg6g) is
located 50 Ki lomeiers by comp;rcted
dirt road frorn Chiang &fai. At rhe
t ime of the 1969-1970 outbreak, the

district scat could not be reached hy
road during the peak of the rainy
seasorr.

The landscape consists of low..
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land rice paddies snrrounded by small

hills dominated by steep ridges at-

taining a maximunr al t i tude of about

6,000 ft. above mean sea levei.

Maechaem district is adjacenl

to arrd. southeasl of Samoeng. The

population is estimated to be abolt

27,OAO (densitv 7 P3rsons I  K*2)

(Shaw 197I).  M'rechaem is '  about

170 Kilorueters by road frorn Chiang

Mai of whiclr tlre lasi 40 lciiumeters

rvas l i t t le rrore th:rn a mountr in

track pr ior to 1 973. (The PoPula-

tion dcnsitl '- in and around Chiang

Mai City ranges between 134 and

809 persons/I(m2)

Sannpling Proeedure3 During

January Ig74, on si te studies of 3

days each were made in both district

Beats. Voluntary participation of

healthy persons from village house-

holds was requested for the col lec-

tion of biood sarnp[ss and interviews'

Efforts were mrrdd to select s*fficient

nurnbers of suirjects from each of

the five previously deterrnined age

classes (rlnging from l to 33 years

and above) in order [o assirre ade-

gu4te distribation within the samples"

Singie f i l ter paper blood -sapples

Irera collected by finger puncture

and each sut",ject was questioned

briefly about any previous experience

with several of the char.rcteristic JE

symptoms(i. .e. continuous high fever,

l o l

convulsions, prolonged corna lv i th

Iimpness of iirnps). In S,rmoeng, 196

porsons were srmpied of whom 8I

were males and 105 were females;

the M.lechaem sanrple consi:ted of

156 persons of whorn 73 were m' i les

and 83 were females.

Biood samPles were collccted

over three days periods in both torvns

and stored a[ room temperi l [ure for

approxirnateiv one weei{. before eiu-

t ion .  A i l  f i l [e r  p  rper  sanp lcs  l vere

sinrul laneousiy eiuted by being cut

into several  pieces and etuled over-

night in O.4 ml. of borate buffered

sal ine (pFI 9.0) in a smrl l  test tube'

The tubes were centr i fuged at 2500

rpm. for I0 rnin. to separate out the

eltrate and stored for 1 to 4 weeks

at -20" C until tested (Fukunaga,

personal cotnmnuica[ion).

REStrJI,TS.

JII Disease occurrenis3 None

of the subjects interviewed and i ; lcd

indicated that they were alrare of the

occrlrence of JE-l ike i l lness in lhe

area in the recent P::st .  However,

recortis frorn the Provincial Heallh

Off ice had noted eome ceses of JE

frorn the tr{o districs understtidy

dirring the pasl 4 to 5 years (T'able l):

These datn, based on clinicai observa-

tions showed thtrt the inciderrce of

JB disease in Sa.moeng, Maechsem '

and 0rnkoi was very low comPared;

to those in other districte of the'

.,,:ifi' l11

.,i
' tjl
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'Chiang Mri Vaiiey.

JEV and tr)engue Antibody
Frevalenee (Table 2):  In Samoeng
Dislr icf ,  of  thc ]86 pexsons tested
89% were posit ive for HI ant ibody
against JEV and 867 rg;r inst dengue.
Titers r:rnged frorn l:20 to I : I2B0;
the frequcncy distr i t r i r t ion showed
that nrost persons reacte. l  posi t ively
a t  a  t i te r  o f , l :40  fo r  bo th  J l iV  and

denguc (f ig.  2).  Sin'r i l l r ly,  jn Mae-
chaem Distr ict ,  867 and g +% of 156
persons tested rvcre posi l ive for Hn
ant ibody agairrst  JUV arrd dengue
respet;tivel,v. nfean tiler: r.ycre higher
in fr4aechrern with lhr,. highest fre-
quencv  a t  1 :80  f 'o r  JEV and 1 :160
for dengLie (fig. Z). lVo ,sex dif-
fererrces \yere not€d ,  Table 3).

i i

Age Distr ibut ion: The fre-

Euency n- ' f  serologic,r l ly posi t ive JE
and denque subjects in borlh areas
increased rvi th age Fig. : ) .  Thc rate
of ncqrr is irr lon of borh ant, ibodics were
Simi|Lr ap,Dcirr inq :r t  J,  to 4 years of
age and gradual iy r is ing to nearly
100 perceri t  by the age of 25 1Fig. 31.
In Mlechaem the prevalence of ant i -

JEV HI ant ibody rose rnore rapidly
and higher nrean t i ters tvere measrrred
therr i n Sarnoeng District. l\4ost
persons in the foru.rer distr ict  con_
verted to posit ive abrirpt ly after the
age o[ 9. Virtually lU0/" of those
tested in the I0 [o 14 age group
were positive.

Vol. 7 No. 2

The prevalence of den,gue anti-
body in the I to 4 1'ears age group
in both dis[r icts was some lvhat
greater lhan in the 5 to 9 year gror ip,
but t l iereafter rose steadi ly reaching
essent ial ly 1007 by the age of 25.

The cornparative clistributiou of
JEV and dengue titers in these popu-
lations are displayed in figure '4, a
and b. The titer patterns are sirnilar
in troth distr icts,  indicat ing consider-
able cxposure [o both viruses. JEV
ti ters in $arnoeng were considercd to
be morrospecif ic in 3;J (18%) of .LB6
H I  t e s t s ,  w h i l e  1 1  ( 6 % \  h a d  n r o n o -
specific dengue titers. fn Mtechaern,

.IEV titers lrere il]oncspecific in 12
(89) of the 156 l i l  test ssl i i ,  rvhi le
47 (:\7%) h;rd rnonospecific dengue
t i ters.

DISCUSSION

Ihrough inierviewed lvith local

inhabitants and heaith off ic ials,  and

exanrinations of provincirrl medical

recorcls, it was evident that the oc-
currence of clinical JE disease iu the
distriuts was considerabie less fre-
quent than in the Chiang Mai Vai ley,
thrrs confirming the ohservation of
Yamado et al ( 5 ). flowever, the
high prevalence of ant i -JEV HI ant i -
bodies in both populations seems to
indicate that virtually everyone above
the age 27 has experiencecl sribclini*
cal, inapparent infection with JtlV,
The ratio of inapparent to apparent
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infection try JEV was reported to be

372:I in the Chi:rng i\{ai Valley (8)"

I  h i l  undor rb tcd ly  cont r ib r i red  t . r  rhe
high prevalence ol  ant i -JEV l l i  ; inr i -
bodies a;rd lorv incideuce of clinicrl
disease in the arei 's studied.

In the presert sturiy ciespite
that lack af cii,rical disease the i:::e-
valence oi  *r : t i -JF"V ant ibody iu t l ie

populal ion e' f  Samoeng and i i iechaeni
rvas fotlnd to be cornparable to ihat
of the Ciriang l\4ai Valiey reaching
90% h the ,i.0 to 14 years age range.

Grossman et al (B) reurrted a E6
ta 92 * prevalence in three, of his
Chiang h{ai  Val iey vi l lages in the 15

to 29 irge grolrir antl Yanada et aI (5)

foiind 90% of his hetlthy population
in the 11 to 20 age group to have
anti-J!,V tilers of grerter thrn 1:20.

Acquisirion of anti-JEV ftri anribody

could be evidence of early protective

antibody formation leading to lvide-
spread lesistance to clinical JEV in*
fectiou.

l03

,[t is suggesfecl that factors
such as populat ioa dens. i ty,  mobi l i ty
anC communjcat ion.q, vectors density,
attitrrcle or oiher enviro-trmentll and
ecologic:rl ia{jtor's 11iav piay a signi-
ficant epid",.rnioiogiral role euhancing
tlre pronabiiiiv c{ eariy cxposure to the
v.ir:us foliolved b,v aatibody produciion.

it :ls ;rls,: l i i;eiy that at ieast
solre pelsons r'yh-o contacted clinical

JE in these relnole r.leas were unable

to reach hospitals during the rainf
season or ivere not detec{.ed ;rt in-
tervieiv.

In figue 4, it can be seen that
while rnonospeci{ic infection of both

viruses occurred, the apparenL anti-
JEV HI ant ibody t i ters of most
persons were due to the cornbiued

effect of infection by both viruses.

Therefore, the actual overall preva-
lence of anti-JEV HI antibody must
be assumed to be something less than
xhe 897 and B6y" found in the
present st,udy in Sarnoeng and Mae-
chaem respectively.
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Table I Morbidity rate pe,r L00,OO0 persons of Japanese

some districts in Chiang Mai Province. Data

local hospitals are provided by the Chiang
I{ealth off ice (1969-1973)

r969
District

ro5

Encephaiirtis in
eollected from

Mai Provincial

r973

Rate caserl Rate

Muang

Mretring

Hirngd0ng

Sanputong

Suraphi

San Kamphaeng

Sansai

Maechaem

Sauroertg

Omkoi

43

t z .

I Z

1 4

1 2

t c

I
I

.l

0

30.8

21.5

2 5 6

1 L A

17.0

2 5 6

3.7

6.6

0

20

6

10

6

n

I

5

0

1

0

14.3

8 . 9

21.2

{€t -7

8.5

n

b . o

I Y

I

1 0

U

t l

l 0

1 1

()

0

0

r J . o

1 A  e

21 .2

18"2

14,',|

1 8 I

n

r6

B

1

0

0

2

11.4

5 8

8 . 5

b 5

I  t . . t

1 . 7

0

0

9"5

1 5

D

4 1
t l

t l

1 0

0

0

1 0 . 7

14.7

12"7

I  t . o

18.2

1 4 . 1

o o

U

6 .6

U

i
: ]

l
;,1

Table 2 Prevalence of JEV and dengue HI antibody titers in S6moeng

and Maechaem

HI

titers

Samoeng Maechaem

JgV dengue JEV dengue

<20
20
40
80

160
320
640

I ,280
2,560
Total
%HI + ve

t9
2

t t2
40
l0

27
l3

l t ?
26

8
t3
35
6B
24

7
I
I

9

22
44
56
l6
4
5

156
94

186
89

186
86

* positive HI titers against
Positive HI ,titers against

JEV >40
dengue )20

1e70 N rgzr

Casesl Rate lCases I Rate



Percentage distiibution of JEV.and dengue f11
Samoeng arrd lvlaechaem.

antibodies sex jnby

% H[ r' 'ositives

Sex

: '  'Ma le

'  'F 'emule

' Total

Samoeng
tested

u t

1 8 6

I I
L ^ " ,  |  ,
!  Jr -v  L oengue
I '

tested

rl '-:
Iq'
l 8e

B7

85

B6

89

83

6 b

73

B3

1 5 6

Y I

Y I

94

Table 4 Percentage distfibution ofl'JEV and dengue HI anribodies, by'age
in Samoeng and Maechaenn.

. - . .Age
/ \

, \Ye:trs/
Samoeng

JEV dengue

80

76

83

95

100

1 0 0

8 8

% i l l l ' l iosi t ives

4 7

49

32

23

I4

28

156

Maechaem

JEV I o.r,g;o
, . : ' i

, :  . ,  '  1-4

.  E - 9

.-  10-.14: . '
:  1 5 - 2 4

: ,21 . "34
.  . : . . . ,
3 5 +

, Totrrl

88

, 8 3  ' _

94

1 0 0

1 0 0

1 0 0

g4

70

7A

87

97

100

ioo
8S

1 o

4 1

58

45

I

23

1 8 6

59

66

1 0 0

1 0 0

100

1 0 0

86
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J'EV.

titer

Highest'Dengue I or 3'titdr
Totrl

< 2ol zo 40 I  uo | ,; l  ; ; .  I  o+o irzao lzs'o lu'ro
' < . 2 0 '

,. 20

80'

1 6 0

320 i
I

6 4 0  I
I

t t
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4 l ' 3  3 l-__
,l-

Il-r'I
'T-l

l
I t

1 9

2

(fz'
8l':

4

:,:a

9l

40
*T--

10,

t

. l

1280 1

2560

5  1 2 0

total 27 |  tr  i rrzl"zo l '  s I  t  I '  r" :tt t"
I f'96

o/
lo 14| '  ut  I  n I  t 00

F-igure 4 Disribution of ,HI titers .to JEV and dengue in Samoerq (a) and '

r Maechaera G). J'anuaoy; 1"97.4. :j

a) Samoeng

i;;'i.:',

j

:  |  
' . . : l



: '".j"1fll.:ffilc4'

l l o

b) I\{aechaem

Highest dengue 1 o 13 titer

Vol. 7 l.{o 2

68

Jsv
titer

<20

<2 40

4 2

5 3

b

o ^(- i

1

1 6

1 9
I
I

l4

z v

4U

80

1 6 0

I

lz
la

r ,12
1 z 

--l 
4-L_

1 280

o 6 A n

5 1 2 0

--

l { u r
uotrotnlu'l [Tiu. . .

i ' . ' .
l

l :

l . '  r ;

e  \ * t a  u  I  V  *

t l ? 1 EJ i 1U lfl fl n U 1 ql'l 0 U 1't 1.t 1 l'ifi fl e'r.l S''i fl

A o A r ! 4 '

fluli;etttn0fiyt?.i{ ![n;i[r!ttnil Qiln?fl

d  q  I  S  q e a a

tgu,t Luti LflU ltf S' Hemagglutinatiou
V - r

Inhibit ion Test Qlf lYi,3!4lJf i  342 9' l?0t11.:

r^l:.r':r as% rrss s6 % lfiilnil?nele Jnv
s  A  ^ , 6 1  w  t

nUon 86% $nt 94% [t1tJnL,)rtf t0Dengue
e G A I U

[u01rn0frvt].ldLr0sl[ilrr1ilfl1ilfi1fllJ HI
Q r d

antibodies qYilil Lilfi.]l.|illn $Oj[fln

4  q  d  {  q ?
fl1eJ 1-4 U ttns[iltf.inCI]u 14 u nst?l

r t

a  ^ .  6

tifiU?ntilAlJ 100% 11f"ll '1'lTfl?.'fl ' lUf[rinY

fl:?of, 0uun'ngrur,rru'jtfi low ircidence
q {

flfl.1 Clilical JEV infections 11r01lflfi

A  u  .  t ' ; l  v  a  i  o l

Yltfi0.lfl,3nn1'l tiifleJi.{fiuuuqlu't1 [lJxi
: J S

d

ty,lT13 uirknown environmental fi:0
c l  v  o  -  J .

Vector rnllted factors lUl{gl?fl]flfUnnl
q  t , a  I

11,11 early subclinical exposure EiflJEV

?11lUtilfl orotective antibodies llfr3 wide-
l f U u i

spread resistance tl0 [:fly|.1f,O.:fl{nn1?.

I

:

61  14  |  64  |  13  N  3



audrrmnfi nnT amrnsf ufr emlud
tsI.}LI.ETIN OF' CHI.&,NG MAt
ASSOCTAC'EP E{EDICAL S61ENCES

Vol. 7

Mry

No. 2

1974

r d a

[JO trnv T?ltenfilT

A New Fhloreseence and Kin-
youn's Acld*fast Stain:
Phil ip W. I-avallee
Amer, J. Ctin. Fath. 60:429-429, 1973"

b  A  h { -  , dt j : 1EJ i "iil [: 0,:u l,9r fl fi n f,] il1-i : tj 1l [ ?1 tJ lJ

nrT-il"ail Acid -fast *tuir, lni:iflr,rru ni.J
:  3  - - " 1 \ {  j i  \ v  v  ,  a q
? t' 0 x.i dj Yt Lfl t n iJ [t u rl ti fi 1+ hJl tj ? I r1 fl '.t n? 11 f.

t r ^ ^ ^ : \ ^ Y . , 5 i . -  :  * - ;  q  L
[v1lJ teliJSle]?lflfi fi?i.r?581.{ 1 [Uzun false

pcsitives ttfllr false negatives :lfnn^jfifr
1 , _ , , X  a d  v  A  .
t1.1 ii U El I lJ ?5 ft 1: lJ 0,i zu T 1 U.l'tlifi Oyi I smears

I  I  q ,  ! "  r

i ln0U tfi air- dried irfl? heat - fi ied q.l8
2 A  o  *  , ,  u

AInUU'r itJU0Lifliu rurornine- O solution

3 utfr, drain slide itn".:forusr"rrr Kin-

youn s carbol fuchsin solution 2 U.lii,
. e ? r g A

rtnse fll?tJtr{"1 flt8qli]il stnin $flij deco-
9i

Iorize 9l?fJ rnethylene blug*acid tlcohol
a v  #

soluiion z urnn:rtu,1 ttil?Llriflil air-drv
-  V *

Sn0 L 'JU' jqgt

:'n.u. (l nrrfr fi ili?*?,lylci )

Red eeXl Density in various
blood disorders:
by Koji Nakashima, Susurnu Oda and
Shiro Miwa
J. Lab. and Cfin. Med. 82 i 297 * 302,
197 3.

f  a " :

tq8j'lfigBi 0anon tLflS Marikovsky

E v  !  r r l  s ,
[111 ['d phthrlate esters $.lllufi lT'li lT'j]J

@ v V c { ] , e s aqriillJul tuuE)?ttunttufitnefl phthalate

f luid A (n.rry. r.roa drm:1.rts rrnr n-

1t. 1.102 ri iu:-uurfr.r) ttst phthalate

fluid B ( n. w. r.ago 6ir1,1:i:gril lrfis

I . t; g 4 ri r r,r r"u r,r rfr I )'fi i ni r ri \ r.J fil t fi q r fr il el
q - d d ' d , l

l l i capillary tube liLIEJittt;fltn0flAf,]fltLit

B frnction-. rfieirjrhirluff.i z,ooo rp* fio
. i s

fraction tl r,lu-nn'jt fluiA a(n- fraction),
. j , r \

Fraction ylLlj"ln?'l Fluid B (L-fracti, 'n)

ufit fruciion :ii l ' jf i Fluid A tte U B
/ \
\I - fractionJ

e{ nalrinl??]fi nsr ril;iJilrfi tu ni nr+
t  a  $  I  {  ! 1 ,

unsrs1ilurut*il1.]fiy 20 Flu fl:-l?l lUflU'Lt

Iron def ic iency anemir f i  L*frrrct ion s.1
g

& t v € * l

31,1 llflnn!3J D ltnS I-fnrctions UnflS.j
A  ,  u a  a  e  a
ff,ti,rfifi.1?tf'lu tll IDA tlttJfltnOfltul flu
u !  4
ltl Thalassemi'r ftwu hypochromiu til

rt:ir"g':ril D-.fr*ction norubsnlir?iout.l
q  4  t q  I  A  a  A  a

lR q ir3r"t [q?'ln]?fletfi nlJilutnf]11nfl?lti,



1 7 2

( c r a l r q

lJlJll0j[].iCltnCflLllnrl?1 fi '.]1.1l1.l FIcre-

di tary spherocytosis i l  L l l f t l  t r - f ract ions
d '

f i9.)6\JitgllJ fJ-frlction fl{n?l norn;al, Au-
E

d ' i
foimmune hernolytic Anemia :'l lJ1,1'Li.1YJ

r $ r a

Itqltt?l'9l:' lA L?Jili l l Anrmia !1"JE sphero-
b  *  * * H  ,  i r  d

cytosis Inlji.{,1.1 lfrrir?5'"{filJ?11;.lf)',rtCql
e  &  * r o i  d l

[[f]Jl l dens'tv f, i lU dl1{TUflt i LlJll i i iX{- t '  

, d

Typ:cal aplast ie anemil  t .1?J pancy-
r €  ,  C  I

tope:;i;r 1;1lu11ritilfl:is1.i"fil i:1,1 D frac-
t u v

tion fiJ'rltl fl')l,t L-f raciion c"l'i+li,flLrE!,:
ti

d  \ t ?  v  u bql| t i lU l f l r tq) nlHt?' lT ' ;  hypoplasia Yl1
q u a  i  c , l  i

lf i l. i reticulocytopenia SitilUn2U1CI.l

L-fract on

A
i lnnqlru qlnn]Tf l :?qf i l  enzYmes

r l

fl1ial tSU Hexokinlse, phosphofructo-
l a

kintse l i03 pyruvtte kiuase 14lJ?lq"Yi l
q 7 q

i l]n li l L'fraction ltnJilflU [u D - frilction

f iT1tT i l l f l :Unn

/  ^  d 1

1n.u. (r?lnl,tfl n1:tty{YIEJ /

Serum albumin polymorphism
Bisalbumineunia in flawaii- Japa.
nese'

Fukunaga, Francis H., and Glober,

Gary A.

Amer. J. Clin. Path. 60:867-870, 1973.

q1nnl:?i1 Protein electrophoresis

Yol .7 I {o.  2

cel lu lose acetnte l i rJL l  Bisalbumin-
^ . ;€ t *

emia lUSl? I{awlii-J;ipan{jse 2 t-]r{ t"J

A74 &1 Y a)  4  d

I'l "l 5 1^l 1 I fl : J U t Li 11, f i ? i t i T n "il .i'\i | [li,S i ? C | :i T -

-  A a %  ; ' ,

t - i ' , {Tl  1 !T 1' t1 ' I fU'r-Jl t  '  nnlT study 1i"r"J

fl;0i-flfl i,^iL'ii alburnln vtriant nrifi l| l

VlCf l l i l iU aut*somal codcrninant trni t
a 4 i r

tv l l  t l l t  a l lo:r lbunrinemias t i . i$^?i i  [ : tJ:
d

tt 11111{ ? n 8 l:JT il Ufl 1 i lfl fl t,i

,t

?'i?'1 !i5n T fl .1 il-i? 1\]J tsisnlbuminemin
q  \ r v

dlj iui' ju Ll diabetic $'l '-; German Re*

*  u &  I  q  t d l  5 '  r

port trfi e n 1 ilt"r Ufl i ; I ir Q rlJ 1*tl u.i S li U LT tJ
a v A d

t ln]r [ :JTnueuif) i iu
d q

:lUtt?n1fi{lntfU Y'l1J LUS'll Moslem
q  q r A  U  t

[i-l Pakistan ttny LuSCI rlbumin ll1]?']

Albumrn Kashmir.

rlruY{:Iu 1?' tn111:6ufl1

rvr.l. (rvrnrinnlTu v'lvrd )

Lactose Intolerance in
AduIts.

Thai

Bv Pornpnn Tanjasiri
! l l l v .

tJ?l|J0'lU LElYlfln0tyl'l Lactose To-
!l

q  e q  '  f  q l a

lerance Lut{ luil 24 f1u lf]sl [unil lactose
q A A

50 gm. utJnRru Lia 3 u111 L[fr31q'rgiflBfl
i X v a -

milCI'ti lu'll4siq'lnnu lactose 15, 45, ltfl;
4 f , A A

105 Ul'n il lfi l blood glucose fl?u?n'

v

f)?u



. ;t:tg

t  t t ' l

-,i
- ' ,';i',ij

' . t ' j
:lj l
-;i

,l
:,:,.l
.:.,j
I , : l

....t
, . ]

May 1974

Somogyi - Nelson ilrj'jr:gqt-il blood
r a A l

glucose n4ill '11!r"lf 'uJ range :yrn?1.1 1-
!J

^t  1 i  ,  1 ei  A

13 mg% i , [AnU 13 !  t . i l  t f0? ln t :y ]
A * e 6 i d

t n ! a x,r u :{ 1/ T 0 n u fl 1 x4't T 1r },i fr ? li ti ? y n o ii lJ f, i
u , c i  u  v

Utr'l l:JtnU?gBSfllj Lactose tolerance l[n3

nr:tfrf l  ILrctose intolerance'l : ir f ioqrn

Physiologicnl Adaptation eiU milk - free

diet.

Evaluation of the tleree Methods
for tslood Sugar Deterrninations.

By Uthai Thongsriphor:gs
q

[Un1Tfl1 glucose Qift pooled serum

r d a l

[lJ?il1'tl1til]TlU?1i enzyrn$tic, copper

reduction t[Si O-toluidine rnethoOs letU
o  e d  -  a c  A  a a  $ 9

i l ' l l lnil?5ng 30 nTJ ?fr' enzvmatic lgl
|  ^ ,  /  A  ,  t  ^ A

Rl e2-104 ms% \tqnU 98 I ?,) ?5'

Copper rcduction Lfinir so-ge *g %
/  . ;  ,  \  a c  \ | l L(tanil 94 I zj ttn;rr O-toluidine 1rr

t ^ , / a ' \

nl 9+-106 mg % (tanil  102-4.5)

Serum fron

By Pramuansri Chatpunyaporn
a a A

l l jT[JUIYttjlJ?5', Modified Caraway

ttsl Williams and Conrad's Mrrcro One
i v

tube method lil i l ' l?lllTUq]il SI ilni
Q r a t

TII3C tl{ serum flUUnfl 10 TlfJ ttnyru
g

r t 3

- r l  _ - q  t  d  q  I  o
tixu tu !:ty{ul:J1fil;fiTrt t.J Ll,li l qtu?1t 36

r  l l t /  i  6 l  &  d  v  d

T',ru lJ?lnil tflflr[nntnfltnilt?,iuJ 10 :1i]
A ^ , t V a a

l{in 27.7 7. LTtil)u ttnl' lf Modified
q w  a t  d  i  a  a

Caraway iuilfitL1.tyit$0nel ttntSjfl?lx
I  o  I  a A

[Li iUUll l?1?5 Mr'61e one tube

Urinary 17-[Iydroxycortieoste-
roids

By Kruawan Visuthisakdi

nl: Vl i f l lLnfl  10,1 urinnry 17*OIICS

Truifr 17-Ketosteroid kit (rz-oscs)

i jf l, l Medichem, Inc. lf phenyihydr.rz'ne
c i l q u l

[1]1.{ Colour re agent [UfiU [yUJO-1Ei:&U?'lt
AI

21-36 li ,iruru 3e nu yll ' ir rz :ru
U t  '  I  /  A

l f l f l ' l  4.5-21.0 mg /  Zq hr.  (  t f lnu 13.0

/  \  a  o  V  r l e
mc/24 hr. /  Cl l  27 : ' r8"9l-U101t?J l f l t?{T13

\ t b ,  I  o

lf lf l l blank flJn?1 unknown n'l?yll
!J

. q  P  l ,  i  I  a  v  a a !  3  1 9 ,

repett tlrtin til[1]ltfl&l fl?EJ?t'unl [9]{1t}

rrnril:rrag-onn: mr:rylrusr'otyir hyato-

lysis l[fl3 purification ttn'lfi reproduci-
U  |  .  v q  o Q  V

ble r[n] l?JLyil't3'6{114:u !iln1:111 lllufl,l
, D A

LltiJsinlT.

uuYitJl ?u?9s1.r;

?fi .lJ. (rvrnfi nnrar?!fi f )

:'t

..li

:1. : l

' l l

"fi



. i l

?1tA1rffi nft nnl yunr$d rfi ariluri
BUTLETIN OF CIIIANG MA-I
A-SSOCIATED MIDTCAtr SCISNCES

I

1J ',] ?

VoI. 7

May

No. 2

r974

d  o a

ulEJitlt?]U fi17

r eri

l t0t{f l{nilyfl5:i ln15
e t s - s d

0 9fgt { Fr fl'l g[?1nu nfl 15tr1 tl]u

r fii o 1u"n r : qi r l fi u,: r ush q'le,r n il; t vr rt li rl
c ' a w d q l

n1?ttl,{Y]U tJ1/]??',}UlnilrstJilu:J oilqu

t v a 4

i lT;n8l]fl?ij m filfl l?S1 fl0 tYlfli lf lnl:
c  a  v d  d  ! l  e

[ [y{nu, Lyl f lunTJf l ,  ] l tn301t?l j" lugl  [ f l
c l  u , -  a  v  d

tlJU LlJfl ': U n'llu rT u Lr? otJ rtns l'l fl, LT ? ;J Ul
a  v  4  . l  r U v C  o  a ,  E i  I

?nU1niltSU,1 LulJ Lgl Llfl1fl J n cnlsra/ lsdocy

nJ?-ufi iocn H.ilJ'lEJl{ lsrdar/ treitqlvin0.lv
u & ) A d j

nT:iln1:q fl flt ifl a.[3t?rflunnlTttl\vlu tv{o
.  w  A .  v i  *  v

[u nr*vn:l ru nt:{ft n ?t tu ],{ l?t v{qt:illq 9l
I

o a ,  i u v d i

?1 1T1 il n 3 t0 i-t fl q'r 1.1 6l tl,l 0 ?J 0 q el fl .l t 1J u fl tuv
a  d r  V l

tylfrufl nl;it?\Yllr sl 0'lil nillv nTTil n1:ilTv

n0Lfi"lu
d  (  a t  d

o. TCI.3sj',]fi 9'l;1q lTei uluttv{vlu fl u L?1u
.rl I

t|flJ0flil !L1]lJT;511,[
I

(  ( v  v

b. Fllfi q'rT111;U 1.tiU[ttr/{Y]il n }Jiln yix{fl

0lvtn
' d € a

rn. Fl'lflSlT'l11TU lllull1,\TllJfiU1u fi

}J1:nU
e t  d  C

, l 6  6 q

b. 0.rs18flllfl qt:ta'l:ti l,tlst[1^]'nuuryaJ
d

nny'ltu
I

,d. il$?ufllflfl lTfi 'tT8i

$n?ilfl i
v r  6 ,

d. hts?ufll6!ElT'l11TU
$

o A  o  d

flnfl fl11_Jrur:0J
t "

v t  d

o/. zuT?tJFllfl qlT'l11TU
JJ
d

o u a

F.tlT.:flner

be/ 9'inlnil
9

v

n0{5?s
I

fl i l i ln0
1 1

d e v d

d. i l l1 lTu UlUttq ?lrJiyt0f l$u {?3tn9l
I

6 ' a v

c'. 8'lXlTEJ fl:. fi"'{?1 l.lflTLlfrlrfl l lT
1'

< d d
oo. 0111TUll.[TJf,] fl l j lt lTt1.l

q 1
€ u

01xrTiln:?{n qtuflEjln?J
1

l t

CI1llTtitUSrT fi?TTrUfltl1,llfiU
. q

{ a d c l

cs?. CIlq]TEJtilf i i l  $;JNS,Jil1,\Yll l1-lU
9

ftTTIJnl?
6 '  V l  u c  d l

od. o'tx'tTu fil.lBJ lsul:fiil tuu

n:Til i l1T|tn3tn11U n]T
j

ai l : f l :

r'osv:ru;'rrud r: nil:mr o;ff rqritrir
a  d d  o 1  r  

" i q w  \ l t  r q

LflnHnnl;tt?\ilttsuJ L"dll ?1 Lfrfl:,J?fi [1] tu
A t X  - b

:81JlJ?1ft llthil*4fl il1't ft.1 lJ

od ?\qHJllnil kldob
C ^ ^  u  d  /  |  \

CI'lnlTu 1T flr fi}JTl:l^ltl ( )11 dl

|  €  r / d C  a

flil,l!?uuifl il:flfr1.1?l
j

hdob
f  a  . '  6  / t  I  \

le]fle'rlTe'ru (1li b!J

1$uflr,run"r

o o .

olsr.

illUttvi'nEJ

d A

1.rlU[tll{nu q:

q  l i  I

I



b6{ Alnlflil b,dob
4  a  d  u  a a  /  |  \

fltUflTTslU 0lilflT (T1l sn/
9 r t

d
ulut?'ilIJ tf]s1 Ft?ftJUln:

l ' t

A

od llqflAnlilu ledob
A  v  (  a  a v  &  , ,  \

n0[[F]To?nu ?f,nf'finfl (Tu m)
9 9 t

5 '  € v

u1utr1 tylufiilslti ?fllu01RTo[ttl

b tl1.{1nil bdonJ

6  ^  / t  \
nil{n:?fl*lflTtu tlunlTnx t:l.t m/

j  - 1

d a a  a  C

ultjtt?'tytu ?uol 1]fl tfinu:

d  v  d .  t  I  \

flflrY$?fl nrl{i:nlg (Tu d,. r 1 1 -

nluqgrT,l: vro.lYlllj (:u e)
t q l

A  A A  f  |  \

nlusflll,'iT cuflfiT (:u dl
9 1  t

C ^  v  I  a  v  f  |  \

o1q]:uu?fitu u?']?ftrJu't (:lt sn/
j

A

lsb l..JHlnil bdoc/

nruoti?TTcr ird.larr: (iu *)
9 t

€  - t  v  r d

l.l1Ultl,\Yliltnofl nflr ?STfl u:

od ilqUR'lnil bdos"r'
u  a  / t  \

flilnr[u1 uTTls l:1.t dJq 9

d c t d

u:tu$ilnu?:J un0$u9t

rJ:,vrilsirqil:sryrn

T0 JFlt fl q'l: I x trgd il1EJ tt?{ylEifl"fjl:qu'
v  Y t  u  A  a

I t fi .i o 9t lJ u ? 14u 1 lrr : s nt:q et q't.] fl il 3 tyl Rl* f]
t

I  U e  -  . [ , ,  A , ' . u
nlT|t?\1tU [flrnuill.J LuilTsfilrnu?nil

I

International Syrprposium on Quality

j

Control ,01
r v . i

< o q q ^ a  a 4 a  I  q n
d o Y l d l ! d k t f l

' . - ' , ,
-  

. , . t . ,  
:  , . '

1 - d

n?J tgltnu? 
-

9

o-to 1l611.t1U1.l
!

,  J , ,
lJT3rnflru U U-

hdoe/ 
"

q . r  +  u  . e /  R  s  &
fr osttG tJ?R lJU Er{91 9tryt nu n,nl :lty'tTttt :
d q t

rsel{ [?lu

I

s c i l t s n

I

I

s q  I  l -
d h  u
i

I

I

/ n  q

I
s q t  J
d t t  r l
t

' , t  -

:ub
I

c ) a " \ g t d
u ruq4gryrruus tu6ulstt

' {]u
( b d o o  - " r )  u l

(bd" t " - " * )  ra

(udom-oa)  . "

(bao<-od)  o* .

(ua"e-"u) 
"ut

/ \
( lsdob -oe/ /  ob

?'l?J db

.1r1fuJ

6n

od

o m

bier 
'

sd.

bd

, oler .j
l , : , _ : : . l l l

mls, .'-.:"

v Q A ' S t t q q

u fl{qnfl mfl nulet 0il: €u ry1 t?t
I

?l.ltt:n nilfltytll niT09t .
l 1 9

t  a  4 o  a  d

Tllyl ls O1q13Ufl1T{ lltrl{flllilUyl 
,. 

l

ol1t:u"u*ilylu1'?"ufqNilu .."
. :  r :  €  <  6  ,

;' O1tlTuUtUY,l3tul? [nlilJQilfl']

I
' a a C

nilflilxl: rflnilflT
t l

C a v  C  d u

o11lTU U"tqlj u . uil?qJJil'l
d

01i1:uu?rt1 fiRl[nfl
9 r

. .  a -  v  a
CIlelTU0iltr,t1lftu slJ:lJ

a a

Tlt?] cn
I



[ -  , F q

5iln d

yi . '1 i . . ,1 J

i iluYt. u

U v d v

Ril LSil:nU ofl?Rn
9

, f d a d

nnrljTl !?JYIU ?ilq'lEifiulFlil
I

nily,{?l,iTT3l.[ s-arrufi i
9  s o

6 ' a a ,  9 t  d .

fl1q1:il ?Sgt fiilTt:14tJ
C w d

fl0ttlr,t0JqunT ilultglfi
9 -

u C v -

nrB$fl?fi fitul:nu
r 9

v  5 A  A v

nnlflRT ?'lu5 hflY]5$u
9 9 c t

. 4 A u d

nc[I'T3 ?iln?g"t:tlyl
1

u f d a
fl i l !lttTqu tlfiuil1llfltl
t !

r d l l e a
fl$ln:6u tyrEtluu?')

!

I

na.lofr:J sfln0i
9 1

d r a

flfll$s1{ il?3}'tYlS',fiylul
1 ! !

. t q { < f r Q

u Euqnfl mfl RU 19r 0il 5 qculr0 n
r  a i  d  - A  r  j '  a

!u11 h olal:uQnruflnn ril?Y{tq: ru
1  1 '

dnuroiusirqd:srus
d v i v < a

CI11't:8 tnqlTflu fis?flu Rln?sl
. 1 C .

r A A l d q l

lJlT'1fl91?yltl1 nilStiWY1EifllflEl? [$UiJ tUl
' d

ltn3fli el{fi tylli l fl.]TOel fl fil3 01U 5fl 1fi 9'l: t6ll9l
. i l r

v  | ie  v  ! t  ,a  r  { ,
T01.r [9r:]JyrlJ SEAMEC hjflnulflO9U' t

! a  f  '  a l q , C  a

:J:ryryr lyl ,nr u.p. rJ:;rnriwniluilfl rrns
l f r  a  v  A  *  r , l  ^  A
tfl oonlftuYrl$tn?t&r8?uYr d llnu1fl url

a


