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Multiple sclerosis (MS), a demyelinating dis-
ease of the central nervous system, typically re-
sults in progressive neurological disability’. The
etiology of MS remains enigmatic. Although au-
toimmunity appears to play an important role in
the pathogenesis of inflamatory demyelinating le-
sions®, indirect epidemiological evidence sug-
gests that MS may be induced by an exogenous
agent in genetically susceptible subjects*. The risk
population for MS includes young adults prefer-
entialy women of reproductive age®.

Virtually all the case reports and reviews
published before 1949 concluded that pregnancy
affected MS%. Since than (the 1950's) studies on
MS and pregnancy have shown a relative stability
of the disease during pregnancy, but a post-par-
tum worsening®. Pregnancy does not appear to
be a period of greater risk for relapses, but on the
contrary it seems to be a protective event".
During pregnancy, humoral immunity, unlike
some aspects of cell mediated immunity (CMI),
generally continues to function normally™®. It is
becoming apparent that gestation is associated
with depression of selective, rather than general
aspects of CMI. During pregnancy the levels of
hormones and other serum factors that may
modulate lymphocyte or macrophage synthesis,
activation and/or function shift considerably®.
Many laboratory evidences exist for suppression
of the cellular immune response™*. The humoral
immune response to exogenous antigens and to
the fetal proteins remains intact, while levels of
IgG fall only slightly*. The aim of this study is an
analysis of some aspects of immune response in
MS patients during pregnancy and 6 months of
the puerperal period.

MATERIALS and METHODS

The clinical course and immunological reac-
tivity were studied in ten clinically definite MS pa-
tients during pregnancy and 6 months of postpar-
tal period . Control groups were healthy pregnant
and nonpregnant women of the same age.
Pregnancy was divided in three trimesters and
patients were followed during the postpartum
period of six months. Relapse of MS was defined
as a worsening or as an occurence of new symp-
toms or as signs lasting more than 24 hours and
less than two months". MS patients and control
women were between 20 and 40 years of age.

Immunological analysis

Peripheral blood was obtained by venipunc-
ture and collected in plastic tubes containing

152

heparin. Lymphocytes were separated by Ficol-
Hepaque density gradient.

Rosette forming test: lymphocyte subpopula-
tions were detected by method of spontaneus
and induced rosette formation (rosette forming
cells - RFC) with sheep red blood cells. For E-
RFC (total T lymphocytes) and EAC-RFC (B lym-
phocytes), we followed the method described by
Holm et al”. Active E-RFC (active T lympho-
cytes) were determined by our modification® of
the method described by Smith et al®. Active T
lymphocytes and B lymphocytes were counted
immediately after centrifugation (300 xg), while
total T lymphocytes were counted 18 hours later.
A lymphocyte with 3 or more sheep erytrocytes
attached was considered a rosette-forming lym-
phocyte.

Immunoglobulins: the concentration (g/1) of im-
munoglobulins (IgG, IgA, IgM) in sera of patients
was measured by standard single radial immun-
odifusion technique (Meloy plates). Diluted im-
munoglobulins (IgG 1: 10; IgA 1: 2; IgM was not
diluted) were put into RID plates with monospe-
cific antisera toward the corresponding human
immunoglobulin and left at room temperature.
Diameter of precipitating ring was measured
after 50 hours for IgG and IgA and after 80 hours
for IgM. Diameters were measured with precision
of 0.1 mm RID metre.

Blastic transformation: the functional reactivity of
lymphocytes stimulated by polyclonal mitogens
(PHA, ConA, PWM) was measured by Hartz-
man's method®. Each test group was cultured in
triplicate. The arithmetic mean of triplicate sam-
ples was determined, and the results were ex-
pressed as the mean number of counts per
minute (cpm)+/-SE.

RESULTS

Lymphocyte subpopulations : the analyses of lym-
phocyte subpopulations showed significantly
lower levels of total and active T lymphocytes
during the second and the third trimester of preg-
nancy, as well as during the postpartal period in
MS patients (Figure 1). Active T lymphocytes de-
creased linearly from the first toward the third
trimester of pregnancy and postpartal period.
Total T lymphocytes decreased linearly during
pregnancy and returned to the normal level in
postpartal period. There were no significant
changes in the percentage of EAC-RFC in preg-
nant patients versus healthy pregnant and non-
pregnant women. In four out of ten pregnant
women relapses appeared during the pregnancy.
In one during the first, in two during the second
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and in the last during the third trimester of preg-
nancy (black individual spots in Fig.1). The per-
centage of total and specially of active T lympho-
cytes decreased intensively in each of the women
during the stage of relapse versus mean value of
pregnant women. The percentage of active T
lymphocytes decreased statistically significantly
versus mean value (twice 2%, once 1% and once
11%). These findings are in line with our earlier re-
ports” on lymphocytes subpopulations in pe-
ripheral blood of MS patients, measured in the
active and in the stable phase of the disease. The
percentage of active T lymphocytes was signifi-
cantly lower versus the mean value of the healthy
pregnant women.

Immunoglobulins: the level of immunoglobulins
was significantly lower in healthy pregnant wo-

FIGURE 1

Lymphocyte subpopulations in the MS patients during the pregnancy and

puerperium period compared with values in healthy
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men and in pregnant MS patients versus healthy
nonpregnant women. There were no significant
differences between the first two groups. During
the third trimester of pregnancy the concentra-
tion of the IgG decreased significantly in the
pregnant MS patients when compared with the
mean value of the control group ( nonpregnant
healthy women). The value of IgG measured
twice in pregnant MS patients with relapses in
the third trimester was extremely low (Figure 2-
black spots).

Lymphocytes reactivity: reactivity of lymphocytes
to PHA and ConA was significantly suppressed
in the group of healthy pregnant women, as it is
usually seen. There was no significant difference
between the reactivity of lymphocytes in preg-
nant MS patients and that of the healthy women
in control group. In two preg-
nant MS patients with relapses
in the second trimester of preg-
nancy lymphocyte reactivity to
the T policlonal mitogens (PHA
and ConA) decreased. In two
other pregnant MS patients
with relapses in the first and the
third trimester of pregnancy
the proliferative response to
the policlonal mitogens was on
a normal level.

DISCUSSION

Retrospective studies stron-
gly suggest that MS patients
enjoy stability during pregnan-
cy, but are at high risk for in-
creased disease activity in the
puerperium®"2, There is a
general agreement among
these authors on the magni-
tude of the postpartum risk.
Between 20% and 40% of MS
patients will experience a clini-
cal relapse of the disease dur-
ing three months after delivery.
On one hand, MS is the disease
of immunological nature and
on the other hand, pregnancy is
the period of some immuno-
logical changes. It has been
shown in the literature® that the
percentage of total T (CD3+)
and B (CD20+) lypmhocytes, as
well as T lypmhocyte subpopu-
lations (CD4+, CD8+) does not
change during the pregnancy,
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EROSIS PATIENTS

alpha-2-glycoprotein and plas-
ma protein A were the same®.
Septié et al*, observing the clin-
ical course of MS in pregnant
young woman, describe favou-
rable course with suitable levels
of T and B lymphocytes, im-
munoglobulins and C; comple-
ment. During the relapse (three
during the pregnancy) the levels
of T and B lymphocytes, spe-
cially of active T lypmhocytes,
and the reactivity of T lypmho-
cytes to policlonal mitogens de-
creased, as well.

IMMUNOGLOBULINS (g/1)

In our study the analyses
of lypmhocyte subpopulations
showed significantly lower lev-
els of total and T lymphocytes
during the second and the third
trimester of pregnancy, as well
as during the postpartal period.
In four out of ten pregnant wo-
men relapses occured during
the pregnancy. In each of them
the percentage of total and spe-
cially of active T lymphocytes
decreased intensively during
the stage of relapse. The levels
of B lymphocytes did not differ
between the groups: pregnant
MS patients and control group.
The tests that we used enabled
us to inspect not only the

TRIMESTERS OF PREGNAN!

FIGURE 2
Immunoglobulins in the serum of MS patients

during pregnancy and puerperium period compared with the values in

healthy pregnant and nonpregnant women.

except of the slight decrease of CD4+ cells during
the first trimester. The percentage of total T
lypmhocytes increases during the first 4 months
after delivery. But natural killer (NK) cells inten-
sively change during the pregnancy, as well as
during the postpartal period. The percentage of
NK/K (Leu 7+) cells increases during the first
trimester, than decreases during the remaining
part of pregnancy, and increases again for 4
months after delivery®. In a study of K. Birk et al®
the ratio of CD4+ (helper T cells) and CD8+ (sup-
pressor T cells) increases in MS patients during
the pregnancy in regard to healthy pregnancy. In
these two groups the levels of alpha-fetoprotein,
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CY POSTPARTUM

anatomic (morphologic) back-
ground of immunological reac-
tivity (lypmhocyte subpopula-
tions), but also the general func-
tional reactivity of these cells
(blastic transformation and lev-
els of immunoglobulins). The
functional reactivity of lympho-
cytes measured by proliferative response of ma-
ternal lymphocytes to PHA and ConA during the
pregnancy of MS patients, remains on a normal
level. The functional reactivity of the same cells in
healthy pregnant women was significantly de-
creased, as it was seen in many other studies be-
fore, reflecting an abnormality of function rather
than a decrease in the number of circulating lym-
phocytes®*. Our results show that the prolifera-
tive response to mitogens decreases significantly
in MS patients during the postpartal period in re-
gard to proliferative response during the period
of pregnancy. There are no changes of prolifera-
tive response to PWM. Proliferative response to

Acta Fac med Flum 1994;19(2):151-158
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PHA and ConA measured in
two MS patients in the period
of relapses was significantly de-
creased.

Therefore, it is obvious
that gestation is associated with
depression of selective rather
than general aspects of CMI.
This is manifested in several
ways: a) pregnant women have
increased susceptibility to sev-
eral viral illnesses, b) decreased
response to intradermal puri-

OSIS PATIENTS

fied protein derivate injection
and increased survival time of
skin grafts, c) the incidence and
severity of several neoplasms
may be increased, d) several
autoimmune diseases improve
during gestation (rheumatoid
arthritis, thyroiditis, systemic
lupus erythematosus and multi-
ple sclerosis)?. The mechanisms
of immune suppression in preg-
nancy are probably multiple
and may relate to a combina-
tion of fetal, placental and ma-
ternal factors.

In our study the concen-
tration of immunoglobulins is
significantly decreased during
the normal pregnancy, as well
as during the postpartal period.
The concentration of IgG in MS
patients is extremely decreased
only during the third trimester
of pregnancy. In the postpartal
period the concentration of IgG
increases to the normal level.
The concentration of IgA is
variable, but mostly decreased during the preg-
nancy as in the case of IgM in both the examined
groups (healthy pregnant women and pregnant
MS patients). Bisset et al.® found an intensive de-
crease of IgM during the third trimester of preg-
nancy. It is generaly accepted that humoral im-
munity continues to function normally during the
pregnancy, although the opinions on the concen-
trations of immunoglobulins in the blood of preg-
nant women are still controversal.

In several studies the severity and course of
EAE were clearly affected by pregnancy or by ad-
ministration of certain hormones. The ameliora-
tive affect of pregnancy on MS may be related to
the suppressive effect of pregnancy on the deve-
lopment of experimental allergic encephalomyli-

FIGURE 3

Acta Fac med Flum 1994;19(2):151-158.

Reactivity of lymphocytes to policlonal mitogens in MS patients compared
with values of healthy pregnant and nonpregnant women.

tis (EAE) in laboratory animals®®. In the study of
ABKeith* none of the pregnant rats aborted or
resorbed, all of them giving birth to viable off-
spring. The phenomenon of delayed onset of dis-
ease was observed in pregnant rats. In the study
of O Abramsky® 80% of animals immunized be-
fore the pregnancy developed EAE, but the ap-
pearance of the disease was delayed and signs
were observed only after full term delivery and
never during pregnancy as we excepted.
Abramsky et al* demonstrated a beneficial effect
of fetal alpha-fetoprotein (APF) on the course of
EAE in guinea pigs. Arnason and Richman®
found that oral contraceptives, particulary those
high in estrogens, inhibited EAE in rats.
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