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ABSTRACT
Immunocompetency of fetal lymphocytes was evaluared
- in vitro by determination ef their response 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 lym-
phoblustic transformation and rate of tritriated thymidine in-
corporation. Lymphocytes from 14 healthy adults were used
as controls, There ws no statistical significant difference
in PHA responsiveness betwcen these 2 groups of lympho-
cytes studied with suggest that the immunocompetency of

fetal lymphocytes is comparable to those of adults.

INTRODUCTION. :
The cell-mediated immunocom- Limitedv" numbers of the in  vive

petency of fetal lymphocytes is still studies inclading thc DNFB sensiti-
the interesting and unsettled subject. zation (1)» skin grafting (2)s and
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<himerism  following  intrauterine
transfusion (3) suggest a depressed
or diminished cellular immunity in
newborn infants, However, a com-
pletely different conclusiou could be
drawn from many in vitro studies
such as the normal or better ihan
normal respopse to stimulation with
PHA (4-9), pokeweed mitogen and
staphylococcal filtrate (4, adequate

response to foreign histocompalibility
loci on adult lymphocytes (10-12),
and the recent study of the distri-
bution lymphocytes
which are responsible for the body

competeney has

of peripheral
cellular  immune
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 the normal immune
competency of fetal lymphocytes in
cord blood.

MATERIAL AND METHOD.

Lymphocytes -isolated from °

cyles were determined,
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14 cord blood samples and 14 heal-
thy normal adults were studied con-
comittantly. Cord blood samples were
collected in the delivery room within
5 minates of birth from the umbili.
cal vein, Blood sample was drawn
into a 12 ml. sterile plastic syringe
containing heparin (50 units/ml. of
bleod) and immediately mixed with
one {ifth volume of sterile 64 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.
were cultured in autologous or adult

Leukocytes from cord blood

plasma and, conversely, adult’s leu.
kocytes were cultured 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 auC/1.5 ml. of culture Volume/lO6
lymphocytes)
vessels at 54 hours of incubution

into the incubating

and harvesting the leukocytes 18 hrs.
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The radipactivity of the per-

-chloric acid-precipitated nuclear ma-

later,
terial were expressed as cpm/lO6
lymphocytes in each cultures (in

ariplicate).

RESULTS.

Thers is no statistical signifi.
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cant difference noted beiween the

fetal and adults’ lymphocytes in both
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.

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

FETAL

PLASMA

ADULT PLASMA

67.64 £ 10.53

FETAL CELLS |
ADULT'S CELLS |

69.690 = 10.14

£8.86 L 18.72

75.63"L B.b4

*

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

TABLE 1L.: TRITRIATED-THYMIDINE INCORPORATION RATES OF
FETAL AND ADULT’S LYMPHOCYTES AFTER IN VITRO

PHA STIMULATION #

| FETAL PLASMA

ADULT PLASMA

FETAL CELLS

34,842,738 + 924,930.65

34.850.11 X 23,920.32

ADBLT'S . CELL. | Be.is9:s &

23,189.89

57.014.22 £ 18,546.08

*

cpm/ 10 ] lymphocytes.

- COMMENTS
Our results are in agreement

with those of Carr and associates(8)
that the response of fetal lympho-

-cytes to phytohemagglutinin stimula-

expressed as Mean £ 1 S.D. values of nine samples in each groups as

tion is comparable to those of adult’s
lymphocytes. We have confirmed
earlier impression that both the fetal
lymphocytes (4, 8, 16) 4nd maternal

lymphocytes are regulary undergoing
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Thus

the hypotheses previously postulated
th explain how the mammalian fetus

low level stimulation CLE,

avoids immunologic rejection by the
mother has to be re-examined. Pre-
vious hypotheses usually centered on
either defective or blocked cellular
immnne capability of the maternal
host,
grafy, or d immunolégically neutral

nonantigenicity of the fetal

placental separation zone between
host and graft (18-20). Experimen-
tal evidence indicates that fetal pro-
tection against maternal immunologic
attack is dependent on a placental
barrier requiring at least 2 specific
properties : (1) a trophoblastic layer
low or lacking jin transplancation
antigens and (2) the ability to limit
cells,

the exchange cf especially

leukocytes, between mother and feius.

The frequent observations of
donor cells (3) and persistence of
dounor lymphocytes after intrauterine
transfusion €21) have been inter-
preied as the indications that the
average fetal response to donor cells
in terms of rejection is minimal, and
prohably resulting from the variable
immimo}ogic m:’iturity (3) Graft-
versus-host (G.V.H.) disease, a fatal
complication of the treatment of
severe hemolytic anemfa by Intrau-
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terine transfusion, are surprisingly-
rarely observed (22).  This disease
results from reaction by JymphOCyleS
in donor bloed to histocompatibility
antigens of the recipient resembling.
those by which healthy individuals
reject foreign grafts. The lympho-
¢ytes responsible for G.V.H. disease
are T-calls and they cap survive in
bink-blood for up to 3 weeks. It
Is interesting to note that in a few
cascs observed recently (23, 24) ype
foreign lymphocytes were derived
from the postnatal exchange transfu-
sion rather than the original intrau-
terine transfusion donor, Parkman

et al (24) speculated that the inirau-
terine transfusion may have induced
in the {fetus to certain
which
were shared by the exchange trans..
This might have

tolerance
histocompatibility antigens
fusion donors,
allowed the donor’s lymphocyies to
colonise the infant instead of being.
rejected.  Special mechanisms must
for the G.V.H. disease in

these few cuases since most intrage

account

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

)
gol

lAvnsfinsuasnasaumvna)—

u'%msﬁa'mﬁuﬁjﬁ?m‘[é”m@uéam*sm:e’ju
ﬂglﬁﬁﬁ PHA 983 fetal lymphocytes lu
vitro Iﬂﬂ% lymphocytes mﬂtgﬂﬂﬂ":ﬂ
ﬁzﬁmmmiﬂﬂﬂﬁﬁhmu 14 378 nma
asrawsagnienlnney  vilaedswm
LU@%L”KM’I‘?}BJ vlymphoblastic transfér—

mation mevﬂ‘i’? incorporation ﬂv‘U tri—
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lymphocytes is greatest in immunode-
ficient individuals (20, 27). Thus,

the rarity of G.V.H. disease in the
recipients of intrauterine transfusion
presumably reflects the effectiveness
of the fetus’s immune system

0N

triated thymidine Iﬂﬂl"’ﬁ Lymphocytes
A I 1 A oo )
mnmamastﬂmyﬂﬂmmu 14 378UU
Control
1 \1 ld_ [l L
NENITINTIINLIN mummmnmo’lm
< ' a A A v R
wruagvraanlulgnien 1a nau ne 613
i Al
PHA 1739737 lymphocytes IMBEAYDS

A [ 2 f A
msmmzmmnaﬂ@‘lmﬁﬂm.




82

Vol. 7. No. 2

REFERENCES

Uhr, J W., Dancis, J., and New-
mann, C.G. : Delayed-type hyper-
sensitivity in premature neonatal
humans. Nature 187:1130, 1960.

Fowler, R., Schubert, W.K.,
West, C.D.: Acquired partial tole-
rance to homologous skin grafts
in the human infants at birth.
Ann. N.Y. Acad. Sci. 87:403,
1960.

and

Turner, J.H., Huichinson, D.L.,
and Petricciani, J.C.: Chimerism
following fetal transfusion. Scand-
J. Haemat. 10:358, 1973.

Leikin, S., Mochir-Fatemi, F.,

~and Park, K.: Blast transforma-

tion of lymphocytes from newborn
human infants. J. Pediat. 72:510,
1968.

Faulk, W.P., Goodman,
Maloney, M.A., Fudenberg, H.H,,
and Yoffey, J. M.: Morphology
and nucleoside incorporation- of
human neonatal lymphocytes. Cell.

Immunol. 8:166, 1973.

Lindhal-Kiessling, K., and Book,
J.A.: Effects of phytohemaggluti~
nin on leukocytes. Lancet ii: 591,
1964. :

Pentycross, C.R.: Lymphocyte
transformation in young people.

Clin. Exp. Immunol. 5:214, 1969.

LR

10.

11.

. 13.

__borns and mothers at

Carr, M.C., Stites, D.P., and
Fudenberg, H.H.: Cellular
mune aspects of the human fetal-
maternal relationship. I. In vitro
response of cord blood lympho-
cytes to phytohemagglutinin. Cell.

Immunol. 5:21, 1972.

im-

Meuwissen, H.J., Bach, F.H.,
Hong, R., and Good, R.A. : Lym-
congenital

phocytes studies in

thymic dysplasia: The one way

stimulation test. J. Pediat. 72:
177, 1968.
Pirofsky, B., Davies, GH., Ra-

mirez-Mateos, J.C., and Newton,
B.W.: Cellular immune compe-
tence in the human fetus. Cell.
Immunol. 6:324, 1973.

Bonnard, G.D.,
V..Ci,
and

Ceppellini, R.,
Coppo, F., Miggiano,
Pospisil, M., Curtoni, E.,
Pellegrino, M.: Mixed leukocyte
cultures -and HL-A antigens. L
Reactivity of young fetuses, new-
delivery.
Transplant. Proc. 3:58, 1971.
f)egrum, G.D.: Mixed culture of
human foetal ~and adult cells.
Immunol. 21:159, 1971.

Sanyanusin,.P., Chaiyarasamee, S.,
Tositarat, T., and Kulapongs, P.:

The cellular immune aspects of



May 1974

14.

15.

16.

17.

18.

fetal lymphocytes. 1. Distribution
of B and T lymphocyte subpopu-
lations in cord blood.  Bull
Chiang Mai Med. Tech. 7: 1974.

Ayoub, J., and Kasakura, S.: In
vitro response of foetal lympho-
cytes to PHA, and a factor
plasma which suppresses the PHA
response of adult lymphocytes.
Clin. Exp. Immunol. 8:427, 1971.

Kasakura, S.: A factor in mater-
nal plasma during pregnancy that
suppresses the reactivity of mixed

leukocyte cultures, J. Immunol.
107:1296, 1971.

Kulapongs, P., Tositarat, T.,
Chaiyarasamee, S., and Chaiya-

rasamee, O.: The cellular immune
aspects of fetal lymphocytes. IL
Spontaneous blastic transformation

and tritriated~thymidine incorpo-

ration. Bull. Chiang Mai Med.
Tech. 7:1974.

Carr, M.C., Stites, D-P., and
Fudenberg, H.H,:  Cellular im-

mune aspects of the human fetal
maternal relationship. 1. In vitro
response of gravida lymphocytes
to phytohemagglutinin. Cell. Im-

munol. 8:448, 1973.

Billingham, R.E.: Transplantation

immunity and the maternal-fetal

19.

20.

21.

22:

234

24.

83
relation. New Eng. J. Med- 270:
667, 1964.

Helistrom, 1.,
Abrogation of

Hellstrom, K.E.,
and Brawn, J.:
cellular immunity to antigenically
foreign mouse embryonic cells by
a serum factor. Nature 224:914,
1969.

Lanman, J.T.:  Transplantation
immunity in mammalian preg—
nancy; mechanisms of fetal pro-
tection against immunologic re-

jection. J. Pediat. 66:525, 1965.

Jones, W.R.: Immunological as—

pects of intraurine transfusion..
Brit. Med. J. iii: 280, 1968.

Liley, A‘W.: Intrauterine trans—

fusion of foetus in haemolytic
disease. Brit. Med, J. ii: 1107,
1963.

Naman, K. Puopetr” FEHE,
Lischner, H.W., Destine, ML.,
and Arey, J.B.: Possible graft-—
versus—host reaction after intraute-
rine transfusion for Rh erythro- -
blastosis fetalis.  New Eng. 1J.
Med. 281:697, 1969.

Parkman, R., Mosier, D., Uman-
sky. I. Cochran, W., Carpenter,
CriB-, and Rosen F.S.: Graft-versus




2y

host disease after intrauterine and
exchange transfusions for hemoly-
tic disease of the newborn. New
Eng. J. Med. 290:359, 1974.

August, C.S., Berkel, A.I., Dris—
coll, S., and Merler, E.: Onset

of lymphocyte function in the

26.

Vol. 7 No. 2

déveloping human fetus. Pediat-
Res. 5:539, 1971.

Hong, R., Gatti, R-A.: and Good,-
R.A.: Hazards and potential bene-'
fits of blood-transfusion in im-
munological deficiency: Lancet.

ii: 388, 1968.




