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THE CELLULAR IMMUNE ASPECTS OF FETAL LYMPHOCYTES. L
DISTRIBUTION OF B AND T LYMPHOCYTE SUBPOPULATIONS
IN CORD BLOOD.

Pairoje Sanyanusin, B.S. (Med. Tech.).
Sanong Chaiyarasamee, B.S., M.T. (ASCP)*

Tawat Tositarat,

B.S. (Med. Tech.)*

Panja Kulapongs, M.D., Dip. Amer. Bd. of Ped.™

ABSTRACT

The distribution of B and T lymphocyte subpopula-

tion in cord blood of 10 normal newborns is determined by

the surface membrane marker technic (Rosette Test) and is
found to be comparable to those of healthy children and

adults,

The results indicale that the conflicting findings of

PHA responsiveness of fetal lymphocytes oblaines by various

investigators are due to exogenous factors such as the dosage

of PHA used and the presence of inhibitor in cord sera,
rather than the abnormality in the distribution of T lympho-

cyte in the newborn.

INTRODUCTION

Pregunancies in outbred mamma-
lian species suryive despite the usual
disparity of the participant’s histo-
~compatibility antigens.
transplantation would
predict the rejection of the fetus,

Classical
immunology

as a graft, by the maternal host (1)
[n certain animels, it has also been
demonstrated ihzt the fetus do not
mount a rejection reaction against
the mother.  Since graf.t rejection
is the function of cellular immune

system, the survival of mammalian

¥ D:pt. of Clinicai Microscopy, Focuity of Associaled Medical Scrences Preject, Chiang Mai

University,

“** Hematology Division, The Anemia and Malnutrition Research Center, Chiang Mai University.
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pregnancy indicates either depressed
or absent of both fetal and mater-
nal cellular immune systems.
Unfortunately, there are only
incomplete information concerning
the development of human immuno-
logic competence.  The capacity to
form immunoglobulins has been stu-
died in detail (2)-

oncological information regarding the

Tn contrast, the

human cellular immunity is still un-
settled.
demonstrated that fetal thymocytes
as young as 12-13 weeks and circu-

Several investigators has

lating lymphocytes at 14 weeks ges-
tation are capable of initiating cel-
lular immune reactions (3-9)- Limi-
ted studies in neonales employing
dinitrofluorobenzene sensitization(10)
and skin graft (1 suggest that the
thymic—dependent function is present
at birth, but at a reduced capacity.
A variety of mecthods have been de-
veloped for the in vitro aasessment
of cellular immunity, One of these,
the response of lymphocytes to sti-
mulation by the plant mitogen, phy-
tohemagglutinin (PHA),
shown to be the most popular and

has been
reliable since it was diminished in.
various states of impaired cellular
immunity (12-14). [t has also been
inferred -that this property is unique

‘for ‘the thymus-derived ‘lymphocyte

Vol. 7 No. 2°

(15, 16).

adults and newborns have ap-

or T cells It is known
that

proximately the same number of B-

lymphocytes in their circulation (17
18). The assumption that they should
also have the same numper of T-
lymphocytes was not supported by
response of fetal lymphocytes to PHA
stimulation which has been described
as being greater than (19:20), equal
to (21-24), o1 less than (6, 25,20)
the response of the adult lympho-
cyles.

It is also known that in many
aspects the circulating lymphocytes
that of
adults including the predominance-

in newborns differ from

cells
(27-30) with different rates of
RNA (Z9) and DNA metabolisms
(28,29,31,32)

of large and medium - sized

indicated that these
lymphocytes may constitute a popu-

lation different {rom that of adalt(29.

If the fetal Jymphocytes in the new-
born or some of them constitute a
different population than adult lym-
phocytes, then the different in their
reaction kinetics upon stimulation
may 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 competency in new-

born as observed by various investi--
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gators are due to the alteration in

the distribution of these immuno-

competence cells.

MATERIAL AND METHOD

"~ Ten normal newborns and heal-
thy young children age 1 -5 year
were studied. Blood samples were
collected in the delivery room within
5 minutes of birth from the umbili-
lical vein. The specimen was drawn
into a 12 ml. sterile plastic syringe
containing heparin (50 unit/ml. of
blood) and immediately mixed with
one fifth volume of sterile 6% dextran
solution.  The mixture was allowed
to stand in the upright syringe ai
37° C for 60 minutes. The leuko-
cytes-tich plasma was collected by
bent needie, washed and resuspended
in Hank’s-gelatin solution (pH 7.4)
to the desired concentration of
5% 100 lymphocytes/ml, The method
for determination of B lymphocytes

TABLE 1; DISTRIBUTION OF T AND B LYMPHOCYTE SUBPOPULATIONS*

61

(as CRL or Complement-Receptor—
Lymphocytes) and T lymphocytes (as
RFC or Rosette-Forming-Cells) using
the membrane marker technic was

described in detail elsewhere (33)-
Briefly, the CRL was identified as
the rosette — forming lymphocyte
which occurred after the lymphocyte
suspension was incubated with sen-
sitized sheep red cells (EAC or Ery-
throcyte— Amboceptor — Complement)
at 37°C for 15 minutes. The RFC
was ideptified as the rosetl-forming
lymphocyte which occurred when the
lymphocyte suspension with washed
sheep red cells (E) at 4°C over-

night.

RESULTS
The results as shown in the

table below indicate that both the B

and T lymphocyte subpopulations of

cord blood are comparable to those

of the healthy children and adults.

I T lymphocytes

" B lymphocytes

Newborn I

53.10 + 12.20

46.40 + 12.20

Children |

57.08 £ 15.04

36.25 + 19.25

* Expressed as Mean £ 1 S.D.




62 ' .

COM MENTS

This is the first time that the
circulating fetal T jymphocyte sub-
population in cord blood has been
determined! simyltancously with B
lymphocyte subpopulation. The find-
ing of normaj distribution of these
Lwo populations in cord blood is of
In addition to

made

utmost important.
supporting the observations
earlier by Papamichail et al(17) and
by Froland et al (18) that neonates
have the same number of B lympho.
cybes in their peripheral circulation
~as in adalts, it also indicates that

the conflicting results of PHA res-

ponsiveness of fetal lymphocytes ob. .

tained by various investigators are
due to exogenous factors rather than
the variation of T lymphocyte popu-
As a
mitter of fact, it has recently been
shown that the concentration of PHA
used in the test system plays the

lation in these newborns,

crucial role in these differences (22)-
Fetal lymphocytes are more sensitive
‘to low doses of PHA than do adult
lyphocytes, Thus, the finding of in-
creased fetal lymphocyte responsi-
veness (19,20 may be due to sub-
optimil PHA dose, while those finda
ings of equal (21-24)
probibly employed higher PHA doses.
In addition, the studies of PHA res-
ponsiveness of fetal lymphocytes are

reactivity. _

Vol.7 No. 2

further complicated by the presence

of the inhibitor found in cord sera
(26, 34, :

SUMMARY
The distribution of B and T

lymphocyte subpopulations in cord
blood is comparable to those of nor.
mal children and adujts. The varia-
tions in the PHA responsiveness of
fetal lymphocytes observed by many
investigators must be duye to exoge—
nous factors such as the PHA dosage
and probably the presence of inhi-
bitor in cord sera.

1 4
HRIFGN]

Mg LaNNaBINIIND
L] UAN3L 7830 Distibsution 389 BUA
T lymphocyte subpopulation .L‘%I.g'ﬂﬂ
N WEADLBINITAUNGT MU 10778
m’isﬁ% Surface meml;rane marker
(Rosette test) wuiwﬁﬂ?mm‘lnﬁtﬁm
nanuazd ngund Jaureznans i
ﬁmmmwmﬂﬁ"lﬁﬁ NHLLASNAOLAN
fow WOSWUI Fetal lymphocyte 13/
UninnemInzdusia PHA uh W1
%Lﬁmu“ﬁl’?ﬂ exogenous factors L’D’I‘l«l

1T mnsPHA ﬁl%n'::{fu, USamiens
inhibitor 11 cord sera NINNIINAZITIU
ANNAUNAYDY Distribution 983 T
lymphocyte.
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THE CELLULAR IMMUNE ASPECTS OF FETAL LYMPHOCYTES.
II. SPONTANEOUS TRANSFORMATION AND NUCLEOSIDE
INCORPOR ATION OF HUMAN FETAL LYMPHOCYTES.
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ABSTACT.

; Unstimulated short-term culture designed to study the
spontaneous lymphocyte transformation, 3H—zhymidine incorpora-
tion were carried out in 12 samples from cord blood and 12
samples from adult blood. 1t 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.

INTRODUCTION. including ‘the susceptibility of the new-

From an immunological stand- born to certain infection especially the

point, the newborn period differs from gram negative organisms; delayed and

later ages. The supporting evidences diminished antibody response (1), re-

* Dept. of Clinica] Microscopy; Faculty of Associated Meoical Scisnces Prcject, Chiong Mai

University.
** Hematology Divizion, The Anemia and Malnutrition Research Center, Chiang Mai University,




duced DNFB sensitization (2) and skin
graft - rejection () which ‘indicated
that the cell-mediated immune func-
tion is present at birth, but may be

at a reduced capacity (4. Wwe have
recently shown that T lymphocytes are
present in normal number in new-
borns '3 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); the presence of

inhibitor in cord sera (7> 8) and arte-
facts from antibiotics or fetal calf
serum (% 10). 1 addition, the study
of immune competency of fetal lym-
phocytes is further complicated by the
.rinteresting phenomenon of high spon-
taneous transformation.,

It is the purpose of this part of
the study to gain insight into the phe-
nomenon of spontaneous proliferation
of fetal lymphocytes and possible role
of cord blood sera.

MATERIAL AND METHOD.
Twelve normal human newborns
and 12 healthy adults were studied

simultaneously,
collected in the delivery room within

Blood samples were

5 minutes of birth from the umbilical
vein. The lymphocyte-rich plasma
sample were obtained from heparinized

Vol. 7 No. 2

blood by gravity sedimentation. Lym-
phocyte suspensions were cultured at 37
C for" 72 Hhours
Lymphocytes from cord blood were:
cultured with both autologous and

adult plasma and, conversely, adult’s

without stimulation.

lymphocytes were grown with autolo—
gous and cord blood plasma.  The

detailed method for determination of
blastic transformation and 3H—Thymi-
dine incorporation employed in this
study was described elsewhere (1.
study were carried
out in some of these samples. Briefly,

Autoradiographic

afier 18 hours of 3H-thymidine expo-
sure samples were measured for the
thymidine uptake and smears were
prepared on clean microscope slides
for autoradiography. At least 8 slides
per sample were dipped in NTB emul-
sion ( Kodak, Rochester, N.Y.); stored
at 4 C in the dark for 5 days and
developed in Dektol (Kodak, Roches-
ter, N.Y.) and stained with either
Giemsa or Wright's stain. Differential
cell count were made by counting
1,000 lymphocytes. Cells with 3 grains
or less were counted as being labeled.
RESULTS.

As shown in the table below,
spontaneous transformation and tritiated
thymidine incorporation of fetal lym-
phocytes are significantly (p<0.001)

higher than adult’s lymphocytes.
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TATBLE 1. : SPONTANEOUS TRANSFORMATION AND 3H-THYMIDINE
INCORPORATION OF FETAL AND ADULT'S LYMPHOCYTES
IN AUTOLOGOUS PLASMA.

| Fetal Adulc
Blustic Transformation 3.28 + 1.93 025 X 013
3 *
H Thywidine incorporation 691 +. 373 200 £ 68

* expressed as cpm/l{}6 lymphocytes.

There is no statistical significant
difference in the percent
neous blastic transformation and tri-

tiated incorporation rate
between those incubated in cord plasma
and in adult blood plasma. Autoradi-
ographic study of fetal Iymphocytes
with 5-day exposure time revealed
small number of the heavily labeled
lymphocytes with 75-100 grains or even

These cells are

thymidine

more (Figure 1).
medium or- large lymphocytes with a.
leptochromatic nucleus that was usually
dented- The cytoplasm was pale gray
in Wright’s stain and contains no cytor
plasmic inclusion. This cell was never
found in adull’s lymphocyte prepara-
tion while it was observed in every
fetal lymphocytes preparations.
COMMENTS.

Results of our experiment
cated that fetal lymphocytes in cord
blood have significantly higher rate of
sp.ontaneous blastic transformation than
lymphocytes

indi-

normal adult’s and in

agreement with other workers (12-14):

of sponta-

The possibility of artefact due to the
fetal calf sera and antibiotics employved

by other workers ) has been readily

ruled out {14) as well as the effect of
plasma factor, since the incubation of
cord plasma with adult’s lymphocytes
did not affect the transformation rate
in our system. these facts it
appears that spontaneous
tion of fetal lymphocytes is an intrinsic
characteristic. The high spontaneous blastic
transformation is further supported by
the concurrent “high” spontaneous in—

From
transforma=

corporation of nucleoside as observed
by us and others (6 14-17). This
“ high-labeling ” phenomenon of cord
blood lymphocyies may partly be due
to the presence of transitional lympho-
cytes or stem cells (18).  In our ex-
perimem.’transitional lymphocytes were
uncommon - in adults and the high-
labeling fetal lymphocytes as shown in
Figure I was never identified in adult
biood (18)- Experiments with chie-

kens <19 and mice (20) have indi-
cated ‘that stem cells are seeded into
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‘the peripheral circulation of young
animals, and transitional lymphocytes
are thought to be hematopoietic stem
cells in guinea pig Q- 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.
human fetus has a much higher pro-
portior{ of lymphocytes and transitional
cells than in adult life (22),
thymus (23) and peripheral lymphoid
tissues (24) are developed at birth.
Morphologically, human neonatal blood

Bone marrow in

and the

lymphocytes are larger (25) and have
higher nucleo-cytoplasmic ratios and

more leptochromatic nuclei (26) than
lymphocytes in adult.  Metabolically,
fetal lymphocytes demonstrate a higher

in vitro labeling index for RNA (26)
and DNA (26-28) (han ly_mphocytes
in adults. A number of studies in both
the continuously dividing and resting
fetal cells have indicated that their
generation time may be shorter than
adult cells (17, 29-31). Faulk et a1(18)
have made an in vitro observation that
while adult’s lymphocytes are normally
in the resting state in culture vessels
small number of fetal lymphocytes are
already proceeded into or through the
G period. The shorter G . period

Vol. 7 No. 2

in the fetal lymphocytes is reflected
by an earlier increase in the 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 revealed
by the autoradiographic study .
Upon addition of stimulant such as
phytohemagglutinin (PHA), these cells
rapidly started to incorporate thymi-
dine into DNA. Our finding of higher
spontaneous transformation and nucle-
oside incorporation and the fact that
lower concentrations of PHA needed
to produce a peak 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- Human fetus is virtually
bombarded with allotypically incompa-

tible maternal Gm and InV antigens
in utero 31 and presumably other
maternal 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
tife (33, 34). Fetal and neonatal lym-

phocytes manifest  transplantation an-—
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tigens (33) but these cells react vi-
gorously with maternal than with
strange lymphocytes in the mixed
leukocyte reaction (35) It is thus
not unlikely to consider the above
findings of “spontanecous stimulation”
of fetal lymphocytes as being part
of the cellular response to maternal-
fetal immunological incompatibilities,

The question of the placental
transfer of blood cells to the fetus
has not been fully settled (36) The
unsucessful attempt to identifly sig-
nificant number of maternal lympho-
cytes in cord blood (37, 38) does
not contradict the above hypothesis
since one can not deny the possibi-
lity that the maternal lymphocytes

may be eliminated shortly after
entering fetal circulation. In addi-
‘tion, it has recently been shown

that a considerable number of feial
lymphocytes actively cross the pla-
cental barrier and appeir in the
maternal blood during pregnancy, and

- this traffic may very well turn out
to be a two-way one similar to those
of erythrocytes.

SUMMARY.
Fetai lymphocytes from cord

blood exhibited ¢high” spontaneous
blastic transfermation with concur-
rent ‘high” Tritiated Thymidine in-

corporation in the unstimulated cul-

“consisicnt

73

tures. This interesting phenomenon
is not affected by either cord blood
or adull plasma and appears to be
an intrinsic characteristic of fetal
lymphocytes. Autoradiographic study
revealed the high - labeling transi-
tional cord Dblood
but not in adalt’s blood. This is
with the hypothesis that

fet1l lymphocytes are already partially

lymphocytes in

stimulated in vivo.

1 &
YoLIoN

PNNAMIANE UAS AHOL N1IWD
& e -
1lg1mm'ﬂunﬁ culture lymphocytes %
lfgnnazdu 1118% 99 cord blood
1 A
LLBY adult Dblood BENAS 12 778 LWEN‘;
3 '
" H - thymidine incorporation WLQ7
e
lymphocytes 983 cord blood HBDNIN
spontaneous blastic transformation %3'
Wi UAYN nucleoside uptike NN
a EHy A 3
adult lymphocytes 'zfamu'lwmﬂmn fetal
W38 adult plisma  L2IMWNEITBINE
lﬁﬂﬁmﬂ'lﬂe"lzl autoradiograph WU special
group 983 high-labeling lymphocyte
L 7
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THE CELLULAR IMMUNE ASPECTS OF FETAL LYMPHOCYTES.
III. IN VITRO RESPONSE OF FETAL LYMPHOCYTES TO
PHYTOHEMAGGLUTININ STIMULATION.

By

Manit Vongyutidharﬁ. B.S. (Med. Tech.)
Orapin Chaivarasamee, B.S., M.T. (ASCP).*

Tawat Tositarat, B.S. (Med. Tech.) **
Panja Kulapongs, M.D., Dip. Amer. Bd. of Ped.™

ABSTRACT
Immunocompetency of fetal lymphocytes was evaluated
- in vitro by deterinination cf their fesponse to . phytohemag-
glutinin( PHA) stimulation, Fetal lymphocytes from cord blood
of 14 newborns were stimulated with PHA and [the degrees of
response were determined by both the percentages of Iym-
phoblustic transformation and rate of tritriated thymidine in-
corporation. Lymphoeytes from 14 healthy adults were used
as controls,  There wis no stakistical signilicant difference
in PHA responsiveness between these 2 groups of lympho-
cytes studied with suggest that the immunocompetency of
fetal lymphocytes is comparable to those of adulls.

INTRODUCTION. :
The celi-mediated immunocom- Limited' numbers of the in vive

petency of fetal lymphocytes is still studies including thc DNFB sensiti-
the interesting and unsettled subject. zation (':1)’ skin grafting (2)s and

*D-p:. of Clinicai Micioscopy, Facuity of Asscciared Msaical Sciences Prcject, Chiong Mai
University., B : .
** Hematology Division, The Anemia and Malnutrition Research Center, Chiang Mai University.
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<himerism  following intrauterine
transfusionc?’) suggest a depressed
or diminished cellular immunity in
newborn infants, However, a com-
pletely different conclusiou could be
drawn {rom many in vitro studies
such as the normal or better ithan
normal respopse to stimulation with
PHA (4-9), pokeweed mitogen and
staphylococcal filtrate (9, adequate
response to foreign histocompalibility
loci on adult lymphocytes (10-12),
and the recent study of the distri-
bution of peripheral Iymphocytes
which are responsible for the body
cellular immune competeney has
shown that it was normal in new-
borns (13). Unfortunately, these
in vitro results are far from uniform
due to many variations including the
different PHA doses used (8) and
the presence of inhibitor in cord

sera (14, 15).

Our earlier report has shown
that fetal lymphocytes are metaboli-
cally active presumably due to sen-

sitizatien in utero (16). We are

now reporting our findivgs which

further indicated ihe nmormal immune
competency of fetal lymphocytes in
cord blood.

MATERIAL AND METHOD.
Lymphocytes

‘cytes were determined,

isolated from

Vol. 7 No. 2

14 cord blood samples and 14 heal-
thy pormal adults were studied con-
comittantly, Cord blood samples were
collected in the delivery room within
5 minutes of birth from the umbili.
cal vein,  Blood sample was drawn
into a 12 ml. sterile plastic syringe
containing heparin (50 units/ml. of
blood) and immediately mixed with
one fifth volume of sterile 6« dex-
tran solution, The mixture was
allowed to stand in the upright sy-
ringe for 60 minutes at 37°C. The
washed leukocytes were finally resus-
pended in Hank’s—Hepes solution(pH
7.4). The leukocyte suspension was
incubated with PHA (0,05 m!/1.5 ml
of culture volume) for 72 hours at
37" C. Leukocytes from cord blood
were cultured in autologous or adult
plasma and, conversely, adult’s leu
kocytes were cuyltured in autologous
At the end

of incubation period, cultures were

or cord blood plasma.

centrifuged and smears were made
from the cell buttons and stained
with Wright’s-Giemsa. The percen-
tages of blastic transformed lympho-
The DNA
synthesis rate was determined by
adding tritriated thymidine solution
1 uC/1.5 ml. of culture volnme)’lO6
lymphocytes)
vessels at 54 hours of incubution

into the incubating

and harvesting the leukocytes 18 hrs,
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The radioactivity of the per-
-chloric acid-precipitated nuclear ma-

later,

79

cant difference noted between the

fetal and adults’ lymphocytes in both

terial were expressed as GpmflOﬁ
lymphocytes in each cultures (in
triplicate).

the percent of blastic transformation
and degrees of tritriated thymidine
incorporation, There is no evidence

of the presence of inhibitor in cord
blood and adult’s plasmas.

RESULTS. .
Thers is no statistical signifi.

TABLE IL; BLASTIC TRANFORMATION RATES OF FETAL AND
ADULT’S LYMPHOCYTES AFTER IN VITRO PHA STIMULATION*

PLASMA ADULT PLASMA

| FETAL
|
|

FETAL CELLS 67.64 X 10.53 68.85 £ 18.72

75.53 £ 6.54

ADULT'S CELLS | 69.60 & 10.14

*

expressed as Mean X 1 S.D. vilues in percent.

TRITRIATED-THYMIDINE INCORPORATION RATES OF
FETAL AND ADULT’S LYMPHOCYTES AFTER IN VITRO

PHA STIMULATION #*

| FETAL PLASMA

TABLE II. :

ADULT PLASMA

] 34,812,78 £ 24,930.65 34.850.11 * 23,920.32

FETAL CELLS

ADULTS CELL | 56.159.5 + 23,189.39 57.014.22 + 18,546.08

*

expressed as Mean = 1 S.D. values of nine samples in eath groups as

cpm/lli6 lvmphocytes.

COMMENTS tion is comparable to those of adult’s

Our results are in agreement Iymphocytes. We ‘have confitmed

with those of Carr and associates(8)  earlier impression that both the fetal

thit the response of fewal lympho-  Iymphocytes (4> 8, 16) and maternal

-cytes 10 phytohemaggiutinin stimula-  Jymphocytes are regulary undergping




low level stimulation (17).
the hypotheses previously postulated
th explain how the mammalian fetus
avoids immunologic rejection by the
mother has to be re-examined. Pre-
vious hvpotheses usually centered on
either defective or blocked cellular
immune capability of the maternal
host,
graft, or a immunologically neutral

nonantigenicity of the fetal

placental separation zone belween
host and graft (18-20). Experimen-
tal evidence indicates that fetal pro-
tection against maternal immunologic
attack is dependent on a placentil

barrier requiring at least 2 specific
properties: (1) a trophoblastic layer
low or lacking jn ftransplaniation
antigens and (2) the ability to limit
cells,

the exchange of especially

leukocytes, between mother and fetus.

The frequent observations of
donor cells (3) and persistence of
douor lymphocytes after iniraulerine

transfusion (%1) have been inter-
thut the
average fetal response to donor cells

preied as the indications

in terms of rejection is minimal, and
prohably resulting from the variable
immunologic maturity (3). Graft-
versus-host (G.V.H.) disease, a fatal
complication of the treatment of
severe hemolytic auemn:a by intrau-

Thus

Vol. 7 No. 2

terine transfusion, are surprisingly-
rarely observed (22).  This disease
results from reaction by lymphocytes
in donor bloed to histocompatibility
antigens of the recipient resembling
those by which healthy individuals
reject foreign grafts. The lympho-
cytes responsible for G.V.H. disease
are T-cslls and they can survive i
bink-blood for up to 3 weeks. It
is interesting to note that in a few
casc3 observed recently (23, 24) |he
foreign lymphocytes were derived
from the postpatal exchange transfu-
sion rather than the original intrau-
terine transfusion donor, Parkman
et al (24) speculated that the intrau-.
terine transfusion may have induced
the fetus to certain
which
were shared by the exchange trans-.

This might have

tolerance in
histocompatibility —antigens
fusion donors,
allowed the donor’s lymphocytes to
colonise the infant instead of being
rejected.  Special mechanisms must
account for the G.V.H. disease in
these few cases sincc most intrau.
terine transfusions do not result in

total GV H. disease,

foreign lymphoeytes encountered du-

Tolerance to

ring gestation has not been demons-
trated in human fetus, On th=z other
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lymphocytes is greatest in immunode-
ficient individuals (26, 27). Thus,
the rarity of G.V.H. disease in the

hind, human fetal lymphocytes and
fetal thymocytes as young as |2-14
weeks gestation can  respond to
foreign cells in mixed lymphocyte
culture (10-12, 25), Susceptibility
to attack by transfused incompatible

recipients of intrauterine transfusion
presumably reflects the effectiveness. 2
of the fetus’s immune system ;

14 : At
CRIRRN

IvinsAineuammnsoUmMMBIU]—  tristed thymidine 1081% Lymphocytes

u‘%‘115LFfmn"m‘.ﬁﬁ%mlﬁmwﬁamsmzﬁu
N98813 PHA 999 fetal lymphocytes 1%
vitro Iﬂﬂi% lym.phocytes mmﬁaﬂmﬂ
820092MINUNAIIUIN 14 T A3
araamensngnisnliney  mlneism
Lﬂﬂ{Uﬁuﬂe‘ﬁlﬂa _lymphoblastic transfér—

mation LLYDAT) incorporation N tri—

A . b, &a &
mnmﬂm}aeqﬁlwmﬂmmu 14 780U
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. 1 x| ] o

NAMINTIINLIT LN AINLANSS 1A
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SUMMARY

Modified method of double
plasmapheresis and plateletapheresis
was tried in 20 healthy donors by
utilizing the resources available in
Chiang Mai University Hospjtal.

Blood was first collected in the
ACD single blood bag,
fuged.

then centri-
Packed red cell were trans-
fused back to the donor, blood was re-
collect again via the retaining needle
into the second ACD blood bag.
After

packed red cells were again trans-

refrigerated  centrifugation,

fused into the donor. During the
process of component separation, the
vein was kept opened by saline
drip,

- The result showed that the
modified method with the simple
equipments worked very well and

costed much cheaper than ‘with the
standard equipments, No complica-
tion was noted in donors except for
some complaint of time consumed
and slight pain in the later part ef
the procedure, Their blood pressures
The whole

procedure took 2% hours. There was

were found to be stable,

no difference between using standard
and high speed centrifugation as far
as the time was concerned, IHowever,
high speed technic showed definite
advantage in term of plasma yield,
The only difficulty was ysually found
during the second bleeding when
theb lood clot might form and obstruct
the flow, However, this modified
method, if properly done, would be
very useful for future component
preparation in the blood bank,
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THE SERUM LIPIDS
IV. NEPHROTIC SYNDROME

Muni Keoplung, M.D.*
Jit Jiraratsatit, M.D.*
Nantaya Waiwatana, B.Sc. (Med. Tech.)*®

Nephrotic syndrome has striking manifestations in

its hyperlipidemia and hyperlipemia reflecting the increased

levels of certain classes of serum lipoproteins, It can provide

varielies of lipoproteins, ranging from a discrete increase in

beta-lipoproteins to tremendous increases in pre-beta lipo-

proteins 4, 2, 3) 1o represent secondary hyperlipoprotein-
emias, types 1I, IV and V. The mechanism by which certain
lipoprotein concentrations are increased in nephrosis, so far,

has not been established.

We have observed these serum

changes in both ambulatory and hospitalized nephrotic petients
which are worthy of acidemic interest.

MATERIAL AND METHODS:

A total number of 27 nephro.
When
diagnosed, all of them showed classi-

tic subjects were studied.

'cal, clinical features of mnephrotic
syndrome with hypoalbuminemia usnd

hyperlipemia. =~ Renal biopsy con-

firmed the diagnosis in most of cases,

They were categorized into 3 groups:

1, UNTREATED: There were
8 new patienis without hisl:ory of
any treatment in this group (agels5-
51 years, 5 male, 3 female).

2, PREDNISOLONE-TREATED
BUT UNCONTROLLED : There were
10 patients falling in this group
(age 17-47, 9 males, 1 female).

3. PREDNISOLONE - CON-
TROLLED : (doses vary from 10 mg.
every other day to 10 mg. per day).
There were 9 patients in this group
(age 15-41 years, 7 males, 2 females),
At the time of investigation, no one
had edema or hypoproteinemia and
the proteinuria was trace or negative,
There was only one . in this group

* Devariment of Meaicine, Faculiy ot Meacicine, Criang Mai Univesity.

** Department of Clinical Chemistry, Faculty of Associoted Medizal Sciences Prcj=cr,

Chiang Mai University,
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who had spontaneous remission after
the complete withdrawal of the
steroidgs. The serum lipids and lipo-
proteins were analyzed by the methods
previously mentioned. )

RESULT :

I. Untreated : The range for
alpha-lipoprotein was 15-29y (mean
=22y), pre-beta-lipoprotein was 15-
33% (mean = 43y), beta-lipoprotein
36-50 ¢ (mean 43%) and albumin -
bound - free faity acid was 7-17y
(mean 10y%).  Cholesterol was 148-
812 mgx (mean =369 mgx), trigly-
ceride was 124-432 mgy (mean = 281
mgy) and total lipid was 429-2589
(mean 1201 mgyx;.

Il. Prednisolone - treated but

uncontrolled: Alpha-lipoprotein 24-

27y (mean = 22y), pre-beta-lipoprotein
was 12-42y (mean=24y%), beta-lipo-

protein was 23-44y (mean = 34%) and

albumin — bound - free fatty acid was

5-29% (mean = 19%). Cholesterol was

160 - 1064 mg% (mean=298mg%),

triglyceride was 107-338 mg% (242

mg¥%) and total lipid was 692-4082

mg% (mean =1267 mg%).

ILI. Prednisolone - controlled :

Alpha-lipoprotein was 13-247 (mean
«20%), pre-beta-lipoprotein was 21-
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40% (mean 29%), beta-lipoprotein was
22.34% (mean=28%) and albumin -
bound-free fatty acid was 8-34% (mean
=23%). Cholesterol was 119-300mg%
(mean=190mgy%), triglyceride was 63-
326 mgy (mean =149 mg%) and total
lipid was 462-1208 mgy (mean=918
mg).

All data of groups I, IT and III
were shown in tables I, II, III-IV
and V-VI respectively,

COMMENTS

Nephrotic syndrome represents
second.ry hyperlipoproteinemias, types.
II, IV and V. The data of the three
groups as presenied are classically
characterized by a rise in triglyce-
ride, cholesterol, pre-beta-lipoprotein
and beta-lipoprotein in the untreated -
nephrotic syndrome; all of these
values are slightly increased in par-
tially treated and uncontrolled pephro-
sis and they are classjcally within
our “Reference values” in the pred-

nisolone-conirolled group,

Beside the decrease of protein—
uria, the incresse of serum albumin:
the return to normalcy of these se-
rum iipdproteins should indicate the-
erapeutic response,
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TABLE 1.

UNTREATED NEPHROTIC SYNDROME

Lipoprotein Expressed in pesr cent Albumin-bound- free

alpha pre - beta beta fatty acids %
Age-yr., No.lRange Mean | Range Mean | Range Mean | Range Mean
1a~51 8 |15-20 22115-33 24|36-50 43 7-17 10
M:F=5:3

PREDNISOLONE-TREATED BUT UNCONTROLLED N.S.
17-47 10 | 24—-27 22.112—12 24 ] 23—-44 34 5-26 19
M:F=9:1
PREDNISOLONE—CONTROLLED N.S.
15=-41 9 | 183—24 20| 21-40 29 | 02-34 28§ 8-34 23
M:F=7:2
TABLE IL : _
UNCONTROLLED N S.

Cholesterol mg% Triglycer de mg % Totil lipids mg%
Age-yr. iNo.| Range Mean Rang= Meun Range M:oun
15-51 8 | 148-812 369 124 -432 281 429-2586 1201

|
M:F=5:3 |
PREDNISOLONE-TREATED BUT U-.\TCO-.\I'I_‘ROLLED N.S.

17-47 |10 | 160-1084 208 | 107-338 = 242 | 69:-4082 1267
M:F=9:1 '

PREDNISOLONE—CONTROLLED N.S.
15—-41 9 119-300 190 63—-326 149 462—-1208 918

MIF=7.2
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STUDIES OF THE HI ANTIBODY AGAINST JE AND DENGUE
IN AMPHOE SAMOENG AND MAECHAEM IN CHIANG MAI
By F

Therdkiet Kanjanavisuti, B.Sec. (Med. Tech.) : .

Srisakul Kliks, B.S., M.S." ' 5

ABSTRACT :

Sera of 342 healthy persons from the remote _rurai
districts of Samoeng and Maechaem, Chiang Mai Province, a
North Thailind, were tested by the HI test for both JEV and .
dengue virus antibodies; 89% and 8% were positive for JEV
and 86% and 949 were positive for dengue virus in Samoeng
and Maechaem respectively. HI antibodies appeared in most
persons in the 1 to 4 age group and reached nearly 100 % e
by 14. Interviews with inhabitants and local health officials sl
and examinations of provincial health records revealed very ‘
low incidence of clinical JEV infections, The authors suggest
that unknown environmental or vector related factors are
responsible for early subclinical exposure to JEV leading to
the formation of protective antibodies and widespread resis-

tance to clinical disease.

INTRODUCTION
Japanese Encephalitis (JE)

an acute febrile disease, ranging in
expression from inapparent subclini-
cal, to severe, frequently fatal, in-
fections, JE is caused by a group B
arbovirus (JEV) and is transmitted
by mosquitoes known to be members
of the genus Culex, in particular C,

A . By e
tritaeniorhynchus (2). Swine are

commonly a reservior host or mag-
nifier for the virus,

In Thailand periodic rainy sea-
son outbreaks of JE have been re-
corded in the northern region since
1962 (¥)+  The largest single out-—
break studied occurred in Chiang Mai
Province during the 1969 rainy sea-

son when the incidence rate of clini-

cally diagnosed cases reached 20.3

* Deoartment o{ Microbiology, Faculty of Medicine, Chiang Mai University.




per 100,000 popujation ®-  There

has been a seasonal outbreak in every
subsequent year. During the 1970
outbreak, 84 of 100 persons who
were hospitalized with JE-like symp-
toms were serologically confirmed by
HI and CF tests; 64% of these were
males and 94% were under 30 years
of age, The overall case incidence
was 14.7 per 100,000 population?-

Yamada et al, ), examined
clinical records of patients with cli.
nically confirmed JE or JE-like
sympioms from 2 local hospitals and
noted that most hospitalized JE pa-
tients were residents of Chiang Mai
municipality and surrounding dis-
trics.  In their study, no clinical
¢asos were uncovered in hospitalized
persons who had resided in the three
remole districts of Miechaem, Sa-
moeng and Omkoi which all have a
slightly higher mean altitude than
the Chiang Mai valley and all of
which are closed to vehicular traffic
during the rainy season, when JE
epidemics normally occur,

The pressent study farther
investigates the clinical and serolo-
gical incidence of JE among the po-
pulations of two of the threc remote,
districts by examination of records,
and through interviews with, the
local population and provincial healih
officers, and by one site serological
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surveys using the specific hemagglu-
tination jnhibition (HI) test against
JEV.

MATERIALS AND METHODS
Virus Antigen. JEV Nakayama
strain, dengue virus type 1, Hawaiian
strein, and dengue virus type 3,
strain 3-H87 were generously supplied
as lyophilized antigens by S.E.AT.O,
Laboratory, Bangkok,
Hemagglutination Inhibi-
tion test: All blood samples were
tesled by the Hemagglutination In-
hibition (HI) test for Arbovirus's(L-
Hl antibody against JEV ex-
hibits a certain degree of cross reac-
tion with dengue virus (3; 6). A
seasonal outbreak of both JE and
dengue fever occur concurrently in
Northern Thailand (%> 7)s it is nec.
cessary to test all sera for reactivity
agiinst both viruses, HI titers of
1:40 in the JEV test and titers of
1:20 for dengue (Fukunaga, personal
communication), .
Location Samoeng Dicirict with
a population of 15,000 (density 10
(Shaw, 1969) is
located 50 Kilometers by compacted
dirt road from Chiang Mai. At the
time of the 1969-1970 outbreak, the
district seat could not be reached hy

persons/Km 2)

road during the peak of the rainy
season,
The landscape consists of lowa-
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land rice paddies surrounded by small
hills dominated by steep ridges at-
taining 2 maximum altitude of about
6,000 ft. above mean sea level.

Maechaem district is adjacent
to and southeast of Samoeng.  The
population is estimated to be about
27000 (density 7 psrsons/limz)
(Shaw 1971). Maechaem is about
170 Kilowmeters by road from Chiang
Mai of which the last 40 kilumeters
was little more than a mountain
track prior to 1973. (The popula-
tion density in and around Chiang
Mai City ranges between 134 and
809 personsfﬁmz)

Sampling procedure: During
January 1974, on site studies of 3
days each were made in both district
seats,  Volantary participation of
healthy persons {rom village house-
holds was requested for the collec-
tion of blood samples and interviews.
Efforts were mad= to select sufficient
numbers of subjects from each of
the five previously determined age
classes (runging from 1 to 33 years
and above) in order to assure ade—
quate distribution within the samples.
Single filter paper bjood .samples
were collected by finger puncture
and each subjeci was questioned
briefly about any previous experience
with several of the charucteristic JE
symptoms(i. e, continuous high fever,
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convalsions, prolonged coma with
limpness of limps), In Samoeng, 136
persons - were sampled of whom 81
were males and 105 were females;
the Maechaem sample consisted of
156 persons of whom 73 were mules
and 83 were females,

Blood samples were collected
over three days periods in both towns
and stored at room temperature for
approximately one week before elu-
tion. All filter paper samples were
simultaneously eluted by being cut
into several pieces and eluted over-
night in 0.4 ml. of borate buffered
saline (pH 9.0) in a small test tube,
The tubes were centrifuged at 2500
rpm. for 10 min. to separate out the
eluate and stored for 1 to 4 wecks
at -20°C until tested (Fukunag'?i,

personal commnuication),

RESULTS.

JE Disease occurrence: None
of the subjects interviewed and bled
indicated that they were aware of the
occurence of JE-like illness in the
area in the recent past.  However,
records from the Provincial Health
Office had noted some cases of JE
from the two districs understudy
during the past 4 to 5 years(Table 1),
These data, based on clinical observa—
tions showed that the incidence of"
JE disease in Samoeng, Maechaem:
and Omkoi was very low compared
to those in other districts of the
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‘Chiang Mai Valley,

JEV and Dengue Antibody
Prevalence (Table 2): In Samoeng
District, of the 186 persons tested
89% were positive for HI antibody
against JEV and 86% against dengue,
Titers ranged from 1:20 to 1:1280;
the frequency distribution showed
that most persons reacted positively
at a titer ofs 1:40 for both JEV and
dengue (Fig. 2), Similarly, in Mae-
chaem District, 86% and 91% of 156
persons tested were positive for HI
antibody against JLV and dengue
respectively. Mean titers were higher
in Macchaem with the highest fre-
quency at 1:80 for JEV and 1:160
for'dengue (Fig. 2). No sex dif-
ferences were noted ( Table 3).

Age Distribution : The fre-
quency of serologically positive JE
and dengue subjects in both areas
increased with age Fig. 3). The rate
of mequisition of both antibodies were
similar appearing at 1 to 4 years of
age and gradually rising to nearly
100 percent by the age of 25 (Fig. 3).
In Miechaem the prevalence of anti-
JEV HI antibody rose more rapidly
and higher mean titers were measured
than in Samoeng District.  Most
persons in the former district con-
verted to positive abraptly after the
Virtually 100% of those
tested in the 10 to 14 age group

age of 9,

were positive,
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The prevalence of dengue anti-
body in the 1 to 4 years age group
in both disiricts was some what
greater than in the 5 to 9 year group,
but therealter rose steadily reaching
essentially 100% by the age of 25,

The comparative distribution of
JEV and dengue titers in these popu-
lations are displayed in figure 4, a
and b. The titer patterns are similar
in both districts, indicating consider-
able exposure to both viruses. JEV
titers in Samoeng were considered to
be monospecific in 33 (18%) of 186
HI tests, while 11 (6%) had mono-
specific dengue titers. In Maechaem,
JEV titers were monospecific in 12
(8% ) of the 156 HI test sera, while
47 (31%) had monospecific dengue
titers,

DISCUSSION

Through interviewed with local
inhabitants and health officials, and
examinations of provincial medical
records, it was evident that the oc-
currence of clinical JE disease in the
districts was considerable less fre-
quent than in the Chiang Mai Valley,
thus confirming the observation of
Yamada et al (53).
high prevalence of anti-JEV HI anti-

However, the

bodies in both populations seems to
indicate that virtually everyone above
the age 27 has experienced subclini-
cal, inapparent infection with JEV.
The ratio of inapparent to apparent
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infection by JEV was reported to be
312:1 in the Chiang Mai Valley (8)-
This undoubtedly contributed to the
high prevalence of anti-JEV HI anti-
bodies and low incidence of clinical
discase in the aress studied.

In the present study despite
that lack of clinical disease the pre-
valence of anti-JEV antibody in the
population ef Samoeng and Maechaem
was found to be comparable to that
of the Chiang Mai Valley reaching
90% in the 10 to 14 years age range,
Grossman et al © reporied a 86
to 92 % prevalence in three of his
Chiang Mai Valley villages in the 15
to 29 age group and Yamada et al ®
found 90% of his healthy population
in the 11 to 20 age group to have
anti-JLV titers of greater than 1:20.
Acquisition of anti-JEV HI antibody
could be evidence of early protective
antibody formation leading to wide-

spread resistance to clinical JEV in-
fection,

It is suggested that factors
such as population density, mobility
and communications, vectors density,
altitude or other environmental and
ecological factors may play a signi-
ficant epidemiological role enhancing
the propability of early cxposure to the
virus {ollowed by antibody produciien,

It is also likely that at least
some persons who contacted clinical
JE in these remote sreas were unable
to reach hospitals during the rainy
season or were not detected at in-
terview,

In figue 4, it can be seen that
while monospecific infection of both
viruses occurred, the apparent anti-
JEV HI antibody titers of most
persons were due to the combined
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
the 89% and 86% found in the
present study in Samoeng and Mae-
chaem respectively.
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Table 1 Morbidity rate per 100,000 persons of Japanese Encephalilis in

some districts in Chiang Mai Province.

Data collected from

local hospitals are provided by the Chiang Mai Provincial
Health office (1969-1973)

1969 1970 1971 1972 1973
District
Cases| Rate | Cases| Rate [Cases | Rate |Cases | Rate | Cases|
Muang 43 | 30.8 20 | 14.3 19 | 13.6 16 ! 11.4 15 Ji 10.7
Muetang 12" |:21.5 5| 89 8 | 14.3 3 P 58 6 l 10.7
Hungdong 12 - 125.6 01212 10 | 21.2 4585 6 ‘ 12,7
Sanpatong 14 [ 148 8 8.5 9 9.5 8 | 85 11 i 11.6
Suaraphi 16 | 26.6 6 9.9 i1 | 18.2 5| 83 11 : 18.2
San Kamphaeng} 12 | 17.0 9 | 12.7 10 | 14.1 8| 11.3 10 14.1
Sansai 165256, 5188 41[188 11 17| 4| 68
Maechaem 1 ay 0 0 U 0 0 0 0 l 0
Samoeng 1 6.6 % | 6.6 0 0 o| © 1 |, 6.6
Omkoi 0 0 0 0 0 0 2] 9.6 0 ‘ 0

Table 2 Prevalence of JEV and dengue HI antibody titers in Samoeng
and Maechaem

HI Samoeng Maechaem
titers JEV dengue JEV dengue
<20 19 27 8 9
20 2 13 13 -
40 112 112 33 22
80 40 26 63 44
160 10 5 24 56
320 I 1 i 16
640 1 [y 1 4
1,280 1 1 - 5
29560 ] = oy e
Total 186 186 156 156
%HI + ve 89 86 86 94

* positive HI titers against JEV > 40
Positive HI (iters against dengue =20
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Table 3 Percentage distribution of JEV.and dengue HI antibodies by sex in
; Samoeng and Maechaem-

% HI vositives
Sex Samoeng Maechaem
z tested tested ; 1 :
' JEV . dengue _' JEV dengue
Male gt | 90 e ey b 87 97
 Femule | 105 88 g3 83 8s 91
Total 186 89 86 156 86 94

Table 4 Percentage distribution of JEV and dengue HI anubodies, by age
in Samoeng and Maechaem.

5 HI positives
Age e 3 : -
Samoeng Maechaem
) (_Years) tested ] tested -
: JEV dengue - | JEV dengue
e 49 - A~ -70- | 8o 17 59 88
5-9 | 41 78 76 42 66 si 88,
- 10-14 58 87 83 32 | 100 94
15-24 45 AR 95 i DY 100 | 100
25-34 9 100 100 14 | 100 100
35+ 23 100 100 v % Bl 100 100
Total 186 89 85 156 86 94
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Figure I MAP OF CHIANG MAI PROVINCE
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Figurs 2. DISTRIBUTION OF TITERS OF JEV AND DEMGUE Hi ANTIBODIES
M SAMOENG (LEFT) AND MAECHAEM (RIGHT)
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: =
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Figure 3 PREVALENCE OF HI ANTIBODY AGAINST JEV AND DENGUE, BY AGE
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90 |-
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§
i
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1 i 1 il 1 =
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T T : T T T !
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Figure 4 Distribution of HI titers to JEV and dengue in Samoeng (a) and
~ Maechaem (b). January, 1974.
a) Samoeng

JEV Highest Dengue 1 or 3 titer k
2. B Saln s i SR e L Toti\l ’é
titer | < 20 20 ? 40 I 80 I 160 1 320 I 640 {1280 Izaoo!mzo
o e ek | Rt 7 19
mmmmmm - 91
20 1 1 2
40 i6 l 9 il e b 112
Ao 81
80 2 | BB SR 40
160 4 di ' 10
320 | 1 ] 1
e ! 8
640 1 I 1
1280 ] 1
" 2560
5120 I
total | 27 | 13 f12l o6} s | 1| 1 I 186
% 14 67 17 2 - 100

s
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b) Maechaem

Vol. 7 No 2

JEV Highest dengue 1 o r3 titer Total | %
titer | < 20| 20| 40 | 80 | 160 | 320 | 640 | 1280 |2660 | 6120
<20 | 2 fo-cxg 8
— —1 14
20 | 4 B d-egh O 13
40 I gi el g 36
" b —! 66
80 | 3 |8 it o8 | g o8 68
160 2 ik B <53t I 2 24 |
— — e} 20
320 g 4 7
640 l 1 l 1
1280 | |
2660 2
65120 i
Total | 9 0| 22 | 44 | 56 | 16 4 5 156 |
% 6 14 64 13 3 : 100 |
1 4 ul
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A New Fluorescence and Kin-
youn’s Acid-fast Stain:

Philip W. Lavallee

Amer. J. Clin. Path. 60:428-429, 1973.
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Red cell Density in various
blood disorders:

by Koji Nakashima, Susuma Oda and
Shiro Miwa

J. Lab. and Clin. Med. 82:297 - 302,
1973. '
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Serum albumin polymorphism
Bisalbumiaemia in Hawaii-Japa-
nese-

Fukunaga, Francis H., and Glober,

Gary A.
Amer. J. Clin. Path. 60:867-870, 1973.
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Lactose Intolerance in Thai

Adulis.

By Pornpnn Tanjasiri
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“Somogyi — Nelson WUIILAL blood
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Evaluation of the three Methods
for Blood Sugar Determinations.

By Uthai Thongsriphongs
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