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

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

the interesting and unsettled subject.
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Lirniied' numbers ofl the in vivo

sludies inclucl ing thc DNFB sensit i -

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



${:iii
lri,li ,
f,.t 

'

[ '
[,.:. .
i l  - . '  '

i
ii.'
iu, 
"'i:

i :  ' . '
t ' ' i

';:..

ao

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-

-  , ! '  !
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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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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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