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Abstract

B and T Lymphocytes in Human Pregnancy

by

Ted Fong

The success of the fetus as a transplant has been attributed

r It has not been shown whe-to an immune depression in the mother.'v

ther this purported depression was due to fewer T-lymphocytes or

T cells were measured by the ro-a dysfunction of these cells.

sette technique using neuraminidase treated sheep red blood cells

(SRBC). B cells were measured using a SRBC-hemolysin-guinea pig

complement indicator system. The total leucocyte count in the

pregnant group was significantly higher than the control group but

this was not reflected in the absolute number of lymphocytes. Com­

pared to nonpregnant women, the pregnant group did not show any

significant decrease in the absolute number of T lymphocytes un-

The absolute number of B lym-til the 36-38th week of pregnancy.

phocytes declined with the stage of pregnancy and was on the verge

of becoming significantly decreased by the 36-38th week of preg-

The 1-2 day postpartum group showed a significant increasenancy.

in the absolute number of B and T lymphocytes which may reflect the

After 6 weeks postpartum, the absolute num-trauma of parturition.

The functionalber of B and T lymphocytes had returned to normal.

capacity of maternal lymphocytes was determined by the ability of

195808



2

these cells to undergo blast transformation when exposed to the

following mitogens: phytohemagglutinin (PHA), pokeweed mitogen

(PWM) and concanavalin A (Con-A).
3

sured by increased incorporation of H-thymidine, 

cytes showed a peak reactivity when exposed to PHA and PWM but not

Blast transformation was mea-

Matemal lympho-

This increasedwith Con-A during the 36-38th week of gestation.

reactivity began declining with labor and reached normal levels 6

weeks postpartum. The levels of reactivity during the first and

second trimesters were similar to that found in the 6 weeks post­

partum and control groups. These findings suggest that the maternal

immune response is intact as determined by both quantitative and

qualitative assays. The increased reactivity of maternal lympho­

cytes during the 36-38th week of gestation may contribute to the

termination of pregnancy. In conjunction with this increased re­

activity, peripheral T lymphocytes may be migrating away from the

peripheral circulation.
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Introduction

Since half the antigenic components of the fetus

the fetus can be viewed as anare paternally derived,

allograft by the maternal immune system. Why the fetus

escapes the fate of other foreign transplants remains a

One of the theories to account for the successmys tery.

of the fetus as a transplant involved a depression of
41,49 Whether this pur-the maternal immune response.

ported depression was due to a quantitative and/or a

qualitative difference of maternal lymphocytes remained
14 noted that there was noCampion and Curryto be s een.

difference in the percentage of T cells between control

and pregnant women in their third trimester of preg-
35 reported that there was no differencenancy. Gergely

in the absolute number of T cells between control and

pregnant women in their 35-37th week of pregnancy. He

also stated that there was a temporary cellular immune

hyporeactivity as measured by the percentage of active

and PHA-induced rosettes.

The present study analyzed the distribution of T

and B lymphocytes throughout pregnancy, during labor.

shortly after delivery and 6 weeks after delivery. Neu­

raminidase treated sheep red blood cells (SRBC) and

guinea pig complement were used to quantitate the ab-

1
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solute number of T and B cells, respectively. The

functional capacity of maternal lymphocytes was eval­

uated by the ability of these cells to undergo blast

transformation when exposed to the following mitogens:

phytohemagglutinin(PHA), pokeweed mitogen(PWM) and con-

canavalin A(Con-A). The majority of subjects in this

study were women selected at random in various stages

To reduce the effect ofof pregnancy and postpartum.

variation between individuals, 15 women were followed

form the 36-38th week of pregnancy, through labor, and

6 weeks postpartum.

To the extent that we understand why the mother’s

immune system accepts her "foreign” fetus will give us

valuable insight into possible mechanisms for graft ac­

ceptance and cancer control.



Literature Review

58It was in 1953 that Medawar first pointed out

that except in highly inbred populations, the intra­

species mammalian conceptus represented an allograft

by virtue of paternally derived antigens not present

More than 20 years have now passed butin the mother.

the enigma of pregnancy still remains. Among the var­

ious theories to explain the success of the "foreign" 

fetal allograft have been the following: (1) the

(2) the uterus is anfetus is antigenically immature;

immunologically privileged site; (3) the mother’s im­

mune response is depressed; and (4) there is a fetal-

maternal barrier.

The fetus is antigenically immature

It was believed that the mother tolerated her em­

bryo until the latter developed isoantigenic indivi-
52 We now knowduality relatively late in its ontogeny.

that transplantation antigens appear very early in

Fetal antigens have been detected as earlyfetal life.
88 and mid-pregnancyas the fourth embryonic day in mice

87in rabbits.

The uterus is an immunologically privileged site

The existence of "privileged" sites where tissue

grafts of foreign origin are apparently exempt from the

3
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familiar immunologically mediated rejection process is

Familiar examples are the brain, thewell established.

anterior chamber of the eye and the cheek pouch of the
5,57 These immunologically privilegedSyrian hamster.

sites are characterized by avascularity and/or lack of

Either one of these conditionsdraining lymphatics.

would prevent recognition by the afferent arm of the

The uterus is both well supplied withlymphoid system.
7 437 Schlesingerblood vessels and draining lymphatics.

demonstrated that strain specific tumors implanted into

the uterine horns of mice and rats of similar genetic

constitution grew successfully while only transitory

growth occurred when homologous tumor grafts were em-

Further evidence that protection lies outsideployed.
70the uterus was Poppa’s work with transplanted para­

thyroid glands that survived for only a limited time in

the uterus of parathyroideetomized rats and the success
44of extra-uterine pregnancies in mice.

The maternal immune response is depressed

Indirect evidence that the maternal immune response

was impaired was shown by the greater incidence of polio-
60,69 2776 hepatitis,varicella pneumonia.myelitis, ru-

89368,68,86 and coccidioidomycosis duringmalariabella,

report that lymphocytes from apregnancy. Lewis

pregnant woman were not responsive when mixed with her
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husband's cells may be due to a weakening of HL-A anti-
84gens on maternal lymphocytes. This effect was more

pronounced in multiparous women and was not found when

maternal cells were mixed with those from an unrelated

male . The tuberculin skin reaction has also been found
51,33,81,82to be depressed. Serums from pregnant women

have been found to depress the PHA and mixed leucocyte
42,91 71culture response from normal donors. Purtilo

has reported a depressed maternal response to PHA during
53human pregnancy. Maraz and Petri have reported that

maternal lymphocytes exposed to PHA are able to elicit

a substance which inhibits the PHA response of normal

lymphocytes. This inhibitory substance was most active

during the first two trimesters. Hormonal changes

during pregnancy may affect the maternal immune re-
34 4,72sponse. Gemzell and others have shown that the

concentration of 17-hydroxycorticosteroids may affect
11,66,67the lymphoid organs directly resulting in a de­

crease in the absolute number of lymphocytes. Human

chorionic gonadotrophin and human chorionic somatomammo-

trophin, hormones produced by the placenta, have been

found to inhibit the PHA induced transformation of ma-
6521,43ternal lymphocytes in vitro. found thatMorton

an anti-lymphocytic serum, produced against mouse spleen.

could be diluted to a greater degree against lymphocytes
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from pregnant mice and still achieve the same degree of

rosette inhibition as compared to nonpregnant mice. On

the humoral aspect, lower levels of serum immunoglobulins
4029,56,62 Maroulishave been noted during pregnancy. re­

ported that the serum IgG levels during the second and

third trimesters were significantly decreased when com­

pared to those found in the first trimester and control.
83 found that the IgG, IgM and IgA levels at theTatra

end of gestation were significantly decreased in com­

parison to levels during the first half of pregnancy.

Evidence has also been presented to show that the
42Andres enmaternal immune response is not impaired.

working with skin homografts, found that although grafts

applied to pregnant hosts during the third trimester per­

sisted twice as long as those on non-pregnant host, they

Furthermore, if the host waswere eventually rejected.

re-exposed to the same homograft, the length of time re­

quired to reject the second transplant was shorter. Me-
59 showed that the survival of skin allografts wasdawar

Vascular lesions havenot affected by pregnancy in mice.

been found on the maternal side of the placenta which
12,31,55reacted with anti-human globulin and complement.

•• 39 suggested that blocking antibodies may playHells t rom

a role in protecting the fetus by interacting with ef-
4 6,6138 found thatand othersferent lymphocytes. Gusdon
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the serum immunoglobulin levels during gestation were

PHA and mixed lymphocyte reactivity were notno rmal.
17,20,85 In fact, the maternal response maydepressed .

6415 reported that the meta­even be enhanced. Mitchell

bolic and bactericidal activities of leucocytes from

pregnant women were significantly increased.

There is a fetal-maternal barrier

The most probable theory accounting for the success

of the fetus as an allograft lies in the trophoblast
47,48,77-79 Theacting as a fetal-maternal barrier.

10,23-26,45trophoblast is antigenic but a fibrinoid coat

is thought to prevent immunization of the mother; how­

ever, this doesn't explain the transplacental passage of 
28,75 the spontaneous regression of some chorio-cells no r

322,3 have reported that tropho-

blasts are able to elicit a compound of molecular weight 
3 A10 -10 which prevents an inflammatory reaction by

Fauve et alcarcinomas.

repulsing macrophages.

It may well be that the immune responses in preg­

nancy operate on a homeostatic principle, with the pro-
13tective and injurious components in balance until term.



Materials and Methods

Subj ec ts

For the random quantitative study, 105 primigravida

and multigravida women in various stages of pregnancy

were tested (Table I ). Twenty-six women, 1-2 days post­

partum were also tested. Twenty-eight healthy, non­

pregnant, age matched women served as controls. For the

random qualitative study, 18 primigravida and multi­

gravida women in various stages of pregnancy were tested.

Nine healthy, non pregnant age matched women served as

controls. To reduce the effect of variation between in­

dividuals , a second experiment was performed in which 15

women were followed from the 36-38th week of pregnancy.

through labor and six weeks postpartum. The maternal

lymphocytes from these women were analyzed both quan­

titatively and qualitatively (Ta'ble II).

Total leucocyte and differential count

The total leucocyte count was obtained by using a

Coulter S cell counter. A differential count was per­

formed on smears stained with Wilson’s stain.

Separation of lymphocytes

Two parts EDTA anticoagulated blood were mixed

with six parts of normal saline(0.85% NaCl). The di- 

9luted blood was layered onto 3 ml of Ficoll-Hypaque

8
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(24 parts of 9% Ficoll, Sigma Chem., St. Louis to 10

parts of 33.9% Hypaque, Winthrop Lab., N.Y.) The mix­

ture was centrifuged at 400 X g for 40 min at room

The lymphocytes were aspirated from thetemperature.

interface, washed 3 times in normal saline at 200 X g

for 10 min and adjusted to a final concentration of 
£

10 cells/ml in saline. Trypan blue was used to assess

viability.

Enumeration of T and B lymphocytes

T and B cells were quantitated by the rosette tech-
93nique as modified by Weiner. A further modification

involved the use of guinea pig complement. T cells

have the capacity to form erythrocyte(E) rosettes spon­

taneously when mixed with sheep red blood cells(SRBC).

Since B cells have receptors for complement on their

cell surface, they form erythrocyte-antibody-complement

(EAC) rosettes when mixed with EAC indicator cells.

E rosettes

Neuraminidase (Vibrio cho1erae, Calbiochem), 1

unit/ml, pH 6.5 in 0.2 ml was added to each ml of 5%

SRBC in Hank’s Balanced Salt Solution(HESS) and incu­

bated at 37 C for 1 hr. The SRBC were then washed

twice with HESS and adjusted to a final concentration

One-fourth ml of neuraminidase-treatedof 1% in HESS.

SRBC and 0.25 ml of lymphocytes were mixed and incu-
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bated 15 min at 37 C. The mixture was then centrifuged

at 200 X g for 10 min and incubated at 4 C for 30 min.

Two hundred lymphocytes were counted and the number of

lymphocytes with three or more SRBC were recorded.

EAC rosettes

An equal volume of 5% SRBC in HBSS and trypsin

(Calbiochem) 2 mg/ml in HBSS were incubated at 37 C for

1 hr. The cells were then washed twice with normal sa­

line and reconstituted to a final concentration of 5%

in saline. An equal volume of sheep cell hemolysin

(Hyland, 1:2000 in saline) was then added, and the mix­

ture was allowed to incubate 30 min at 37 C. The sensi­

tized SRBC were washed 3 times with saline and adjusted

to 5% in saline. An equal volume of guinea pig comple­

ment (Hyland, 1:100 in saline) was added and the mix­

ture was incubated 30 min at 37 C. The EAC indicator

system was washed 3 times with saline and adjusted to a

final concentration of 1% in saline. One-fourth ml of

EAC indicator cells and 0.25 ml of lymphocytes were

mixed, centrifuged 2 min at 200 X g and incubated 30 min

at 37 C. After the cells were gently resuspended, 200

lymphocytes were counted and the number of lymphocytes

with three or more SRBC were recorded.

As a control against spontaneous binding in the EAC

system, 0.25 ml of 1% trypsinized SRBC and 0.25 ml of
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lymphocytes were mixed and the mixture was incubated at

37 C for 15 min. The cells were then centrifuged 10 min

at 200 X g and incubated at 4 C for 30 min. The rosettes

were counted as mentioned above.

Lymphocyte transformation

The functional capacity of T and B lymphocytes were

assessed by their ability to undergo blast transforma­

tion in the presence of the following mitogens: PHA,

PWM and Con-A. Blast transformation was indicated by 

3 H-thymidine.an increased incorporation of The tech-
90nique used was that described by Waithe and Hirschhorn.

Blood was collected in 7 ml Vacutainer tubes con­

taining 50 U/ml heparin (Calbiochem). After separation,

the lymphocytes were washed once with HESS, once with

Minimum Essential Medium (MEM-Earle's BSS with 2 mM/L

glutamine, 10% fetal bovine serum, and 100 U/ml peni­

cillin-streptomycin) and resuspended in 2 ml of MEM.

The cells were adjusted to a concentration of 2 x 10”Vml

in MEM and distributed in aliquots of 0.5 ml. Tripli­

cate determinations were done for each of the following

PHA-M (Difco, Cat. //52857-57 , controlmit o gens:

#587330, 170 ug/0.1 ml HESS); PWM (GIBCO, Cat. #536,

12.5 ug/0.1 ml HESS) and Con-A (courtesy Dr. Hall,

50 ug/0. 1 ml HESS) . One-tenth of each mitogen was added

to its respective tube, and 0.1 ml of MEM was added to
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the control tubes. The tubes were incubated in a humid­

ified incubator with 5% CO^ at 37 C for 72 hr.
3 H-thymidine, viability was determined by

1 uC of

Before

labelling with

using 0.1% trypan blue. For labelling.

thymidine (Schwarz-Mann, Cat. #2533, ZR 1531, specific

activity- 6000 mC/mM) was added to each culture tube.

After at least 10 hr of incubation, the cells were wash­

ed twice with 2 ml of cold phosphate buffered saline

with 0.1% sodium azide. One-tenth ml 1 N NaOH was added

to the residue and the cells were placed in a 56 C

water bath for 10 min. Two ml of 6% trichloracetic

acid (TCA) was then added and the tubes were allowed to

stand 30 min at 4 C to allow complete precipitation of

the DNA. The precipitate in the culture tube was trans­

ferred to a sampling manifold containing disks of fiber

glass filter paper and washed 3 times with 1 ml portions

of 5% TCA. Afterwards, the filter was washed with

about 20 ml of 5% TCA. The filters were placed in a

scintillation vial, dried at 75 C for 30 min and allowed

to cool 20 min. Ten ml of toluene with 2,5-dipheny1-

oazole was added to the vials and the radioactivity was

determined in a liquid scintillation counter.

The results of the transformation test was expressed

as a stimulation index, i.e.,
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counts/min (with mitogen)
stimulation index =

counts/min (without mitogen)

Statistical analysis

The mean of individual observations was expressed as 

- standard error. i • e . ,mean

x = s//^T

where s = standard deviation and n = number of observa­

tions .

The data was analyzed assuming that the difference

between means was unknown but had equal population var-

The common variance was estimated by the follow-iances.

ing formula:

1 > s 2 21) s2 (nl ' 1s
p 2)( n 1 + n 2

2where s^ is the pooled variance, 

observations in the first group and n^ 

observations in the second group.

is the number ofni
is the number of

2 2and s^ are thesi
respective variances.

The t value was derived by the following formula:

- x2) - (Uj - u2)(x 1t =
+ -1s

"1 n2

The 95% confidence interval for the difference

between the means of the populations from which the



16

observations were made was determined as follows:

1 1+x! - x2 + b 0.975SpVn1 n2

To determine whether the difference between pairs

of observations were significant at the P^0.05 level,

the following formula was used:

dt =
Vv/55"

s, is the standard d
deviation of the difference and n is the number of pairs.

where d is the mean of the difference,



Results

Total leucocyte and lymphocyte counts

The total leucocyte counts during all three tri­

mesters and 1-2 days postpartum were significantly higher

than the control (Table III). Shortly after delivery,

the total leucocyte count reached a peak of 12,000 cells/
3

. By the sixth week postpartum, however, it had re-
3

turned to a normal level of 7,000 cells/mm

mm

(Fig.1). The

absolute number of lymphocytes gradually decreased with

the stage of pregnancy. The greatest number of lympho­

cytes occurred in the first trimester but this was not

significant (Table III). By the 36-38th week of preg­

nancy, the lymphocyte count had decreased to 1,567 cells/ 
3

which was significant (P\.05).
, 3solute number of lymphocytes increased to 1,748 cells/mm 

and was no longer significant. One to two days after de-

it had increased to 2,773 cells/mm

During labor, the ab-mm

livery, however,

which was significant (Fig.l). A similar change in the

absolute number of leucocytes and lymphocytes was ob­

served in the 12 subjects followed from the 36-38th week

of pregnancy, through labor and 6 weeks postpartum (Table

IV) .

% lymphocytes

Beginning with the second trimester, the percentage

17
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of lymphocytes decreased significantly until it reached

a low of 17.3% during labor (Fig,2). One to two days

after delivery, it rose to 23.9% but was still signifi­

cantly decreased when compared to the control. By the

sixth week after delivery, it had returned to normal.

T and B cells

The percentage of T and B lymphocytes were not sig­

nificantly different from the control during pregnancy,

1-2 days postpartum or 6 weeks postpartum (Table V).

There was a significant difference in the percentage of

T lymphocytes between the first and second trimesters

(P<.01) . The absolute number of T cells began declining

during the third trimester (Fig.3). By the 36-38th week

of pregnancy, it had decreased significantly to 1,157 
3

cells/mm (Table V). During labor, it rose to 1,254 cells/ 
3 and was no longer significantly decreased. One to twomm

days after delivery, the number of T cells reached a peak
3

of 1,860 cells/mm which was statistically significant

( P <. 0 5 ) . Six weeks after delivery, the number of T cells

had returned to normal. The absolute number of B cells

declined during pregnancy and was on the verge of be­

coming significantly decreased by the 36-38th week of

pregnancy (Table V) . One to two days after delivery, the
3number of B cells reached a peak of 679 cells/mm . 

weeks after delivery, the number of B cells had returned

Six
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to normal. A similar change in the absolute number of

B and T lymphocytes was noted in the 12 patients follow­

ed from the 36-38th week of pregnancy, through labor

and 6 weeks postpartum (Table VI).

T and B lymphocytes in relation to gravida status

The absolute number of total and T lymphocytes were

significantly increased in women who had been pregnant

three or more times as compared to those who had been

pregnant only once. The absolute number of B lymphocytes

was not significantly different. The absolute number

of total lymphocytes, T lymphocytes and B lymphocytes

were not significantly different in women who had been

pregnant two or three times as compared to those who had

been pregnant more than three times (Fig.4). The percent­

age of lymphocytes in women who had been pregnant three

or more times was significantly increased over those who

had been pregnant only once (Table VII). There was a

gradual rise in the leucocyte count with the gravida sta­

tus, but this was not significant.

Lymphocyte transformation

The response of the unstimulated control was not

significantly different during the 36-38th week of preg­

nancy, labor or 6 week postpartum (Table IX). The ma­

ternal responses to all three mitogens during the first

two trimesters were similar to control responses (Table VIII).
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The maternal responses to PHA during the 36-38th week of

gestation and at the onset of labor were significantly-

increased when compared to the 6 week postpartum and

control response (Table IX). The stimulation index de­

creased from 224 during the 36-38th week of gestation to

67 at 6 weeks postpartum (Fig.5). The maternal response

to PWM showed a stimulation index of 27 during the 36-

38th week of gestation which was significantly increased

when compared to the 6 week postpartum response (Table IX).

During labor, it dropped to 16 and was normal 6 weeks

The stimulation indices of Con-A during thepostpartum.

36-38th week of gestation and labor increased to 248 and

206, respectively, but they were not statistically sig­

nificant when compared to either the 6 week postpartum

or control groups (Table IX).
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Discussion

The increased leucocyte count during pregnancy was
73

similar to that reported by Rath. He also reported

that there was a moderate tendency towards polymorpho­

nuclear leucocytosis during the latter months of preg-

Although the total leucocyte count increased withnancy.

pregnancy, there was a concurrent decrease in the percent­

age of lymphocytes. Beginning with the second trimester,

the percentage of lymphocytes was significantly decreased;

subsequently, the absolute number of lymphocytes was

significantly decreased by the 36-38th week of preg-

Six weeks postpartum, the percentage of lympho-nancy.

cytes had returned to normal. Thus, the increased leuco­

cyte count was reflected in an increased number of gran­

ulocytes .

The percentages of B and T lymphocytes during all

stages of pregnancy and postpartum were similar to the

This was in general agreement with thecontrol group.
14

work of Campion and Currey. These investigators found

that the percentage of T lymphocytes in pregnant women

during the third trimester was 45.0 + 14.6(S.D.) as

compared to a control value of 47.1 + 16.5(S.D.) This

study showed that the percentage of T and B lymphocytes

during the third trimester was 75.7 and 25.2, respective-

38
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The higher percentage of T lymphocytes in this studyiy.

may be attributed to the use of neuraminidase treated
93

SRBC which gave enhanced E rosette formation. Gergely
35

et al reported that the percentage of T and B lympho­

cytes from women during their 35-37th week of pregnancy

was 73.8 and 31.8, They also reported thatrespectively.

the absolute number of T lymphocytes during the 35-37th

week of pregnancy was similar to the control group. In

this study, the absolute number of T lymphocytes was

significantly decreased by the 36-38th week of gestation.

The difference may be due to the time of sampling as

there is a moderate lymphopenia in the latter months of
7 3

It would appear that the rate of decreasepregnancy.

for T lymphocytes is more rapid than that for B lympho-

Several investigators have shown that the levelscytes.

of 17-OH corticosteroids begin increasing from about the
4,34,80

first trimester to a peak shortly before delivery.

That these corticosteroids may affect lymphoid organs was

shown by the loss of germinal centers in lymph nodes from
63,

pregnant women and thymic involution in pregnant mice. 
66,67

The time of peak corticosteroid production corres­

ponds to the lowest number of B and T lymphocytes. „ This

may imply a selective destruction of T lymphocytes by

corticosteroids or a migration of T lymphocytes away from
19

The fact that the percent-the peripheral circulation.
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age of T and B lymphocytes remains fairly constant through­

out pregnancy argues against this first possibility. The

decreased number of T lymphocytes shortly before de­

livery may also be caused by a migration of T lymphocytes

away from the peripheral circulation. Since man is a

corticosteroid resistant specie, the T lymphocytes may

be leaving the peripheral circulation and sequestering
7, 18,30,94in lymphoid organs. The increased number of

total T and B lymphocytes shortly after delivery may re­

flect the trauma of parturition.

The absolute number of T lymphocytes was significant­

ly increased in women who had been pregnant three or more

times as compared to those who had been pregnant only

This is in contrast to that reported by Cruikshank,once .

who found no significant effect of parity on the total
22and differential leucocyte count. The difference may

be due to sampling error or insufficient subjects. The

increased number of T lymphocytes may be a maternal re­

sponse to re-sensitization by paternal antigens.

The maternal responses to PHA (primarily a T cell

mitogen) and PWM (primarily a B cell mitogen) were ele­

vated during the 36-38th week of pregnancy when compared

to the 6 week postpartum response. This is in agreement
16 who reported that maternal lymphocyteswith Carr et al

during the third trimester were more reactive to PHA than
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lymphocytes from non-pregnant controls, 

that the unstimulated controls incorporated more H-

They also found

thymidine as pregnancy progressed. They attributed this

to low level stimulation of the mother by fetal antigens.

This study did not show any significant difference in the

unstimulated controls during the 36-38th week of preg­

nancy, labor or 6 week postpartum.

Placental hormones increase in a manner similar to

that of adrenal hormones during pregnancy. These hormones

have been shown to decrease the reactivity of maternal
21,43

lymphocytes. As these hormones begin declining

shortly before delivery, one might expect increased re­

activity from the remaining lymphocytes. This may ex­

plain the increased reactivity of maternal lymphocytes

It is conceivableto PHA and PWM shortly before birth.

that placental hormone production declines because T

lymphocytes migrating from the peripheral circulation

are reacting with the placenta and compromising its func-

Histological examination of placentas would be oft ion.

The interaction of T lymphocytes,value in this regard.

declining placental hormone production and the increased

reactivity of maternal lymphocytes shortly before delivery

may contribute to the termination of pregnancy.

Other investigators have either reported no change or
40,92

depression of the maternal response to PHA and PWM.
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16

As Carr et al have suggested, differences in the

maternal response to various mitogens may be due to (1)

inherent differences among the mitogen lot numbers; (2)

dosage response; and (3) whether single or multiple de­

terminations have been performed. The same lot number

of the various mitogens were used throughout this study.

The mitogens were titrated to determine the maximum stim­

ulating dosage and the tests were performed in triplicate

for each of the various mitogens. As determined by this

in vitro method, the mother is able to respond adequately

in a qualitative sense to foreign antigens.

In conclusion, the success of the fetus as a trans­

plant cannot be attributed to a deficit of maternal lym­

phocytes of a dysfunction of these cells. On the other

hand, the enhanced reactivity of maternal lymphocytes

shortly before delivery would suggest that parturition

may represent a process of allograft rejection.
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