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| YMPHOCYTE SUBPOPULATIONS AND CELL-MEDIATED IMMUNITY

IN MULTIPLE SCLERCSIS IN IRAN

MASSOUD, A.: LOTFI, J.: DERAKHSHAN,I. :and ALA, F.

SUMMARY

Thirty seven randomly selected patients suffering
from multiple sclerosis (MS) (17 males and 20 females)and
30 healthy control subjects were studied for the lympho-
cyte subpopulations and cell-Mediated immunity.We oObser-
ved a decrease of the total T-cells and an increase of
active T-Lymphocytes and B cells, In MS patients as com-
pared to normal controls. The inability of MS lymphocyt-

es to measles antigen by LMT or LTT in our experiments

could be due to T-1lymphocyte dysfunction.

INTRODUCTION

The aetiology and pathogenesis of multiple scleros-

is (MS) is still unknown despite intensive research.How-
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ever it has recently become clear that genetic factors

of the major histo-compatibility system (MHS), (Botchelor
et al.,l977:Bernsohn et al.l967; Jersild et al.,1973;Le-
vy et al.,l977;Naito et al., 1972) as well as environmen-

+al factors of nutritional, (Bernsohn et al.,l967)or tox-

A R

ic, {(Campbell et al., 1950) origin as well as other agen-
ts especially viral, (Norrby et al,,1974) and immunologic-
al factors, (Acheson, 1977; Caspary,l1977) are involved

in the aetiology of this disease.

Research on MS jis made difficult from the outset by
three main problems, (Mcbonald and Halliday et al.,1977).
Firstly, there is no established means of proving the di-
agnosis during life. Secondly, there 1is considerable va-
‘riation in the course of the illness and its clinical ma-
nifestations from case to case, and thirdly, in some of
the most progressive cases, it may be impossible to dis-
tinguish clinically between MS and certain pathological-
1y distinct degenerative diseases of the central nervous
system(CNS).

virus infection plays a role in the pathegenesis of
MS, {(Bernschn et al., 1967;Norrby et al., 1974).It has
been claimed that measles virus and other paramixmvirus—+
es are involved in the development of MS, (Cunningham et

al., 1973}.
Recent studies have demonstrated a selective defect

in the cell-mediated immune {(CHi)response of MS patient
leukocytes to paramixovirus antiens, (Cendrowski et al.,
1970; Ciongoli et al.,1973; Dan et al.,1970;Fuccilo et

al.,1975; Jensen, 1968) and it is interesting to inves-—
tigate this function since studies in experimenial anl-
mals have shown that the major histocompatibility reac-

tion (MHR) linked immune response (Ir)genes primarily co-
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ntrol the T-cell dependent CM1 respones, (Levy et al.,
1977} .

In an attempt to evaluate the CM1l response, we have

studies 37 MS patients randomly selected from those in

a stable phase of the disease. The lymphocyte transforma-

tion and leukocyte migration tests, using phytochaemaggl-

utinin (PHA) and measles antigen were employed for this

investigation. Total and active T-cells and B lymphocytes

were also enumerated 1n the peripheral blood.

MATERIALS AND METHODS:

Thirty seven randomly selected patients suffering
from MS (17 males and 20 females with a mean age of 35
years)were studied.

The diagnosis was clinically confirmed in all cases
by the criteria of Allison and Millar 1954;as modified
by McDonald, Halliday (1977). None of the patients were
in an acute phase of the disease at the time of investi-
gation.

The control group was composed of 30 healthy blood

donors, 19 males and 11 females, with a mean age of 42

years.

TESTS AND ANTIGENS:

The lymphocytes were obtained from peripheral blood
using the Ficoll-Hypaque gradient technique, and lympho-
cyte transformation tests (LTT)were performed by the tec-
hnique of Yamamura (Yamamura, 1973} using PHA and measl-
és antigens,

Leukocyte migration test (LMT) was performed by the

technique of Soborg and Bendixen, (l1967}as described ea-

e
......



198 Massoud,A. :Lotfi,J.:Derakhshan,I.and Ala,F.

rlier (Massoud et al., 1976).

Detection of T-cell subpopulations or E-rosette for-

ming cells (E-RFC)including total and active T-~1lymphocy-
tes, were performed by the technique of Jondal et al.,
(Jondal et al., 1972} and Wybran, (Wybran et al.,1976}.

The enumeration of B-lymphocytes or EAC-rosette
forming cells (EAC-RFC)was carried out by the technique
of {Mendes et al. 1973).

Final dilutions used were onehundred micro-liters
of PHA-M (3.4 ug/ml)or 1/100 microliters of the measles

antigen dilution per ml in culture tubes or migration

chambers.

RESULTS:

Detection of lymphocyte subpopulations in MS patie-
nts (Table 1).

We found a slight reduction in the percentage of
Total E-RFC in MS patients when we compared them to nox-
mal controls(58.5% + 6.4 vs 73.9% + 11.35). In addition
we observed an increase of active E-RFC (46.1% + 4.3 vs

30.4% + 9.43) and EAC-RFC(32.3% + 1.2 vs 20.2% + 4.45),

in patients as compared to normal controls. However this
increase was not significant.

~Lymphocyte transformation test in the presence of
PHA and measles antigen (Table 2).

The measles antigen was unable to stimulate normal
and MS lymphocytes, so that no significant difference
between these two groups was demonstrated. In contrast,
PHA stimulated both normal and MS patients lymphocytes.

-Leukocyte Migration Test in the presence of PHA

[LErT
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and measled antigen(Table 3).

We have not been able to demonstrat any significant
difference in migration index{(Ml)with PHA and measled an
tigens between MS patients and normal controls. On the
- other hand, the leukocyte migration of 40% of normal gr-

oups and 44.44% of MS patients could be inhibited by me-

SRR
ey

asled antigen, this difference is not significant.
PHA produced inhibition of both MS and normal leu-
kocytes., (74% wvs 79%),

18! 4
B :
- 5 ;i
44 —
- 4 :
el ) a ) ™ Q :
i e * ¥ * L)
Q) = O Ay — :
+ i} m :
P o +§ F -+ = 5.:
3 p el | o 2 :-;'
.-E‘ 8, Fa) — o E
& D w0 ™ &
i (1h] 5
- et S
s N, D :
0 +H ) L
Q = U3 n
a A o L n M
+J a " lh (Vg == :
e 4 : b < —~
At £ — ' ' 0 o :
1 & — M <7 J D e
v w0 O = a
g = +1 +IF A+ O :
D-I — f: = b
- T s pe o of — :
Mg = | < E E :
Qo © . - ‘ o :
)] - ~ ™ ™ =y .
bt — ' %
o Q Q o i
¥ PR
= e 4+ 0 E‘;
Q = L “r
- 0 n P ;
45" U n?: o 5
2 s
e E U H o E
4 ~ Ty By
t Q —i D 9 i
r— o il +H " &) ) I
i L) B B (a4 M X, ::Z-
o oot A %
QO = 4 ;
- 5 8
+ G & :
5 N
m 3
o'
as U
— ¢ E
o @ 0 ~ O
— o+t E ; E i
' £} o ) )
) QU | ol I L
E i [} mﬁ b3 m [
|




200 Massoud,A.:Lotfi,J.:Derakhshan,I.and Ala,F.

ER R e ] A ¥ h
L L g s i3 B L L e B R DL

8TLZ TW/001/T BY SOTSEaR

+ |

6GGT + LOLE ¢ctETT

+ i

PTEL + 066LT /88¢T €GCYT TW/00T/T YHA

SH Ol

*squaTied gW puUR STOIIUOD TewIou buowe by

-~ SOISESN pu® YHd JO 2oussaxd a9yl Ur 3s39L uoTiewaoisuwva] o93Aooydwid1 7z 2TdRL



Lymphocyte subpopulations and cell-mediated--- 201

e i oG
Dot T : ]
H T R A PR H “ R ...................:..._,......F.r__.-u.-w.hr._.u.....!.-......-__,.-............-h....."............u.._,............"..............“........,ruﬂ...."......._,...............r............................................-"...............................-........." T e D = e e AT e e e

TWU/T0°0 = b¥ sa1sesn
Tw/T0°0 = VHd

S

l..-l..ll..-
”wu GL'0 T

01 AT A T 0T % 0OF by saTseal
LT

01 5 L 51 % bl YHd

STOIIUOD

258D sjuatied SK ase)d TBUION by 1597

*S3usTied SW pueR STOIJUOD

TRWIOU Duowe UOIFTYIYUT 93A203NSaT paonpuTl by sSO[sesW pue YHd ¢ STHBEL




202  Massoud,A.:Lotfi,J.:Derakhshan,I.and aAla,F.

DISCUSSION:

Multiple selerosis (MS) 1s an uncommon neurological
disorder in Iran, and this may be due to certain region-
al, immunological, or genetic factors. The clinical and
loboratory profile of the immunoleogical system of MS pa-
tients suggests that many specific immune deficiencies
exist in this group of patients, (Bartfeld et al.,l976;
Ciongoli et al.,1973; Field et al.,1971;Knight,1977).

Tt is possible that the CM1 deficiency seen in MS 1is not
the primary aetiological factor, although it may still
play a part in the pathogenesis, (Knawles et al,,1970;

Saunders et al., 1969; Ultermohlen et al., 1l973;Zweiman,
1971) .0ur results showing a decrease of total E-RFC in
the peripheral blood of MS patients are similar to those
of Lisak and collaborators 1975, In contrast, the number
of active E-RFC in our MS patients showed an increase,as
ﬁﬂmpared to normal controls, and this is in agreement wi-
th the findings of Platz et al. 1976,who found an increa-
se of E~RFC in the peripheral blood of MS patients. It
may be that, the increase of E-~-RFC in Platz work is rela-
ted to increase of active E-RFC in our patients.

The number of EAC~RFC showed a slight increase in MS
.patients as demonstrated by Nowak et al. 1975, and Oger
et al.1975, This is in agreement with our finidings.

The inability of MS lymphocytes to respond to meas-
les antigen by LMT or LTT in our experiments could be
due to T-lymphocyte dysfunction.

Ultermohlen et al. 1973, using the IMT with differ-
ent concentrations of measles antigen, showed that the

average index of inhibition to this antigen is signifi-
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- cantly lower in MS patients that in normal controls,and
-concluded that these patients exhibit a depression of
CM1l, specific for measles antigen. It was noted that in
his group there were occasional patients who reacted re-
‘latively nomally to the measles antigen.

In a recent report, Lisak et al. 1977, using LMT and
measles nuclear core antigen in MS,have not obtained any
correlation between the index of migration and time of
exacerbation. They concluded that patients with MS were

more likely to show a CMl response to basic protein and

saline extracts of CNS.

Other factors may influence dysfunction of the imm-
une system in MS patients such as: fatty acids, (Mertin
et al. 1977,)and humoral products, (Caspary,1977; Thomson,
1977).

Totfi et al.(lQ?%’have observed a signifint increa-
se of HLA, A3 and B7 in Iranian MS patients, and recent-
ly Levyy et al. 1977, have suggested that an immune resp-
onse (lr)gene for the lymphocyte response to PHA is lin-
ked to the combination of HLA-B7 and DW2 in MS patients,

It may be that the identification of immune associa-
ted (la)antigens on thman cells (Xurdi et al.,l977) (McDo-
nald et al.,1877) and demonstration of their stronger as-
socliation with MS that HAL-A3, B7 or DW2,could explain

the altered immunological reactivity in MS patients.
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