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THE STATE OF CELL MEDIATED IMMUNITY AMONG
HEPATITIS B SURFACE ANTGENI CARRIERS IN IRAN.,

A. MASSOUD,

Summary

Caell-mediated immune {(CMI) status and sub-populations
of peripheral blood lymphocytes were investigated in one

hundred voluntary blood donors who were carriers of HBS

Ag-

A significant decrease of total T-cells observed in
HBSAg carriers as compared to normal controls. The percen-
tage of active T-cells and B-lymphocyvtes did not differ
significantly between the two groups.

Addition of autologous serum from HBShg carriers to
thelr lymphocytes reduced the number of detectable cells
in HBSAg carriers. This reduction could be due to the
presence of a rosette inhibitory factor in their serum.

Our studies demonstrated a failure of CMI among Hngg

carriers detected by the leukocyte migration inhibition

TEHRAN MEDICAL SCIEICE UNIVERSITY MEDICAL SCHOOL,
DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY TEHRAN IRAN.

A A L R i m e T S




- A.MASS0UD,

(LMI) test. This failure cannot be attributed to the
presence of HBSAg-AB complexes in their serum. It is
possible that specific failure of CMI allows the hepati-

tis B vims to remain hamless in CarriErS. _
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Hepatitis B Surface-antigen (HBEAQ); Hepatitis B e
coreantigen (HBGgg) and Hepatitis B e—antigen (HBEAg)r ?mwwmwmmm
have been established as indicating ineffectivity in
viral hepatitis B ((1, 6, 20, 28).

A number of infected individuals also developed clini
cal evidence of disease and HB_Ag may remain present in
the serum of some subjects for a long time (18). It has
been suggested that the persistence of HBSAg 1s related
to a defect in CMI, whether liver disease is present or
not, and impairment of the lymphocyte response to phyto-
haemagglutinin (PHA) in this group is presented in evide-
nce (8, -9, 13, 24, 25).In contrast, other workers report

a normal response to PHA in healthy carriers of HBSAg and

they conclude that the defective T-cell response is rela-
ted to the liver disease rather than the immune system
(31} . Dudley et al (8) have suggested that liver damage
occurring after hepatitis B infection, may be an effect
Oof thymus-dependent lymphocytes (12).

A variety of in-vitro tests have been employed to
demonstrate the status of cellular immunity (30, 35).
Amongst these the inhibition of leukocyte migration by
different specific and non-specific antigens appears to
be a sensitive and convenient prmcedﬁre (37) . Leukocyte
Inhibitory Factor (LIF) production in the presence of
the virus itself has already been demonstrated (11).In
a preliminary study lto et al. (14) reported that migra-

tion of leukocytes could be inhibited by serum containing
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HBs}g} Frei et al. (11) have also reported the effect of
purified, partially purfied and non purified HBSEEIGH
lymphocytes in acute cases of hepatitis B using the leu-
kocyte migration inhibition test.

The prevalence of HBSAg among some 200,000 voluntary
blood donors in Iran was found to be 3.5%(10)}. We have
evaluated the subpopulations of T and B lymphocytes in
HBSAg carriers and applied the LMI test in the presence
of PHA, purified protein, derivative (PPD), crude HBSAg
positive serum and purified HBSAg, in ordex to define

CMI in HB_Ag carriers.

Materials and Methods:

Serum from one hundred voluntary blood donors was

tested for HBSgg by radio-immuno-assay using Ausria II
(Abbott Co.) .Carriers werxe defined as those who were HBE
Ag positive for at least three months before the study
was initlated (26). Fifty healthy subjects with no his-—
tory of liver disease and no detectable HB viral makers
were selected as controls.

The following substances were used as antigens:PHA
(Difco Labs.) in a concentration of 3ug/m1; PPD (Difco
Labs) in a concentration of 100 units/ml; crude HBSAg
positive serum from persistent carriers and purified
HBSAg(lOug/ml protein) prepared by the method of Venek
and Prince (34). Peripheral blood lymphocytes were ﬁbtai—
ned by Ficoll-Hypaque gradient separations.

Enumeration of T-active cells (Ta) was performed by
the technique of Wybran et al. (34), and total-T cells

(Tt) were measured by the technique of Jandal et al.and

Lay et al.(l5, 16). Exrythrocyte-Antibody-Complement Ros-
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atte forming cells (EAC-RFC) of B lymphocytes were deter-
mined as described by Mendes et al. (22).

LMI was pexformed by the technique of Soborg and Ben-
dixen(30) with modifications described elsewhere{19).The
migratimn pattern was projected, traced and the area of
migration was measured by planimetry. Inhibition of migra-
tion was considered significant when the Migration Index
(MI) 1n the presence of antigen was less than 75% of the

control figure without antigen.

A . 4 . .
MT= rea of mlgratlmn in the presence of antlgen % 100

Area of migration in control chambers

Results:

The distribution of lymphocyte subpopulations in nor-
mal controls and HB_ Agcarriers is shown in Table 1. A
significant decrease of total-T cells was observed in
HBSAg carriers as compared to normal controls (P 0.005).
The percentage of active T cells and EAC-RFC (B-lymphocy-
tes) did not differ significantly in the two groups.

Table 2 shows the effect of autologous serum from
normal controls and HBSAg carriers on their lymphocytes.
We observed only a diminution of total-T cells in HBSAg
carriers after contact with their serum which was not
significant. The number of T-active and B lymphocytes
remained relativeiy unchanged. |

Table 3 demonstrated the number of subjects showing
significant leukocyte inhibition in the presence of
specific and non specific antigens, comparing normal
controls and HBsgﬂ;carriers as a percentage. PHA caused

inhibition in 59% of HB_Ag carriers as compared to 79%

observed in normal controls (P 0.01). Similarly, the

leukocyte inhibition was 26% for PPD in the carriers and
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58% in normal controls (P 0.005), thus indicating a sig-
nificantly decreased response by HBSgg carrier lymphocy-
tes in the presence of PHA and PPD.
The effect of adding autologous serum is indicated
by the M.I. in Table 4 which shows significant inhibition
in 60% of HBSAg carriers and 25% of normal controls (P
0.005), whereas, with purified HBSAg 35% of carriers and
none of the controls gave a positive test result (P(b.OOS)
Among anti-—HBE positive and antigen negative subjects
(Table 5) and in the presence of autologous serum, the
LMI shows that a greater number of the latter group demon-
strated migration inhibition as compared to the former

anti--HBs positive group (P 0.005).

Discussion:

Our studies showed that total-T cells are both numeri-
cally and functionally reduced in the peripheral blood
of HBsggrcarriers (Tables 1 & 3). In contrast,the number
of EAC-rosette forming cells (B-lymphocytes) remains unal-
tered. The qualitative and guantitative diminution of T-
lymphocytes in th& presence of normal numbers of B-cells
in HBEAg carriers suggests the existence of a factor(s)
present in the serum of this group, which selectively
affects T-cells. (3,23; 27, 29, 33).

It appears that two distinct mechanisms are implica-
ted in the generation and function of T-cells (4). One is
probably related to an extrinsic serum factor, whereas
the other mechanism appears to be intrinsic to the defec-

tive lymphocyte.
The extrinsic mechanism seems to operate via an inte-

action between T-lymphocytes and humoral substances which

are found in blood such as virus itself or other inhibito-

Jn =11 Ay R 1 A P M e
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rs present in the serum. In contrast, lymphocytes with
an intrinsic defect do not engender T-~cell function,nor
does authochtonous serum inhibit T-cell function of nor-
mal lymphocytes. (5, 21).

We have found a reduction of T-cells when the serum
of HBSAg'carriers 1s reacted with their peripheral lym-
phocytes {(Table 2). This reduction could be due to a
rosette inhibitory factor (RIF) which Chisari et al.
descrxibed in the serum of patients with HBEAg(4}.

There are several ﬁéthods by which one can determine
CMI status (30,36). The leukocyte migration inhibition
(LMI) test using specific antigens or mitogens appears
to be a convenient in-~vitro test (19).

Our studies demonstrate a failure of CMI among HBEAg
carriers detected by LMI in the presence of PPD and PHA.
This finding contrasts with the inhibition we observed
in healthy HBSRg-negative blood donors. The failure of
this response in the presence of a normal range of active
T-cells may explain persistence of the virus in the perxi-
phexral blood of Hﬁshg-carriers.

On the other hand, we have been zble to demonstrate
a significant difference in leucocyte migration inhibi-
tion when autologous serum or purified_HBSag-are alter-
natively employed as antigen in HBgzn;carriers and normal
subjects.

These results confixm the existence of sensitive
cells in the perpheral blood of persistent HBszﬂ;carriers
which are directed against the virus; its associated par-
ticles or else other substances present in the serum.

The absence of correlation between L.M.I. and the pr-
esence of antibody indicates that inhibition of migration

1s unrelated to the presence of HBSAg/antiHHBS complexes
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Tabple 1:

Relative distribution of peripheral Blood lym-
phocytes (B, Tt and Ta) among Normal Controls

and HB corriers.
sAg

Cells Normal Controls. HBSAg Carriers
F"Fl———u-—-—-“.-——.m —

Tt 73.9% + 11.,35% 49% + K ,.65

Ta 30.4% = 9.43 28% + 1.1

EAC 20:2%8 £+ 4 _ 45 l6.45% + 3.2

Tt : Total Cells

Ta : T active ceflls

Dt e T A LA A

EAC : Erythrocyte Antibody Complement

¥ : Siandard devation
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Table IITI: PHA and PPD induced Leukocyte inhibition

among Normal Controls and HBSAg carriers.

m"""-—-——‘-——-—-———_—._.m 3 e e
Ag Normal Controls HBS- Ag Carrieyxs

e it %
PHA 79 %

A et e A = = e R e

59.5 %

PPD 58 % 26.1 %

M
Ag : Antigen

PHA : Phytohemagolutinin

PPD : Purified Protein Drivitive

! |
Table IV: The effect of autologus serum and purified

HB Ag induced leukocyte inhibition among

Nﬂrmal Controls and HB Ag carriers

Ag Normal Controlsg HB A9 Carriers
S

T —————— e

20% autoloqus 25% 60.5%
serum

Purified
e U
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in autologous serum which might have reacted with HB Ag
carrier lymphocytes.

The results we have obtained with the ILMI test in HB
Ag carrilers differ from those of Desaules et al (7) and )
Frei et al.(ll) who did not find significant inhibition
with PPD; PHA or purified HB Ag. In contrast our observa- fﬁiﬁfiﬁf?
tions are in agreement with Lee et al. (17,18) who found | -
26% positivity of LMI in the presence of purfied HBSAg.
The major difference between our stud? and previous re-

ports lies in the use of an appropriate concentration of

HBSAg to increase the sensitivity of the in-vitro detec-

tion of CMI response to HBSAg.

Desaules et al.(7) also employed the LMI test to
demonstrate unresponsiveness to purified HBsAg the a re-
latively normal response to PPD. among antigen carriers.
'They concluded that these observations contribute to an
explanation of the abséncé of lesions in 'health' carri-

ers although they emphasize that the lesions of hepatitic

are not exclusively produced by the virus itself.In our
study, no association was observed between the existence
of an HBSAg specific CMI response and concurrent liver

damage.

In our opinion the lack of liver damage in most HB Ag
S
carriers could be the consequence of the existence of

some inhibitory factor (s) such as a rosette inhibitary

factor or other substances in the serxrum of these subjec-
ts (25), which are responsible for the diminished respo-
nse to PPD or PHA when tested by LMI. It is therefore

possible that specific failure of CMI allows the hepati-

tis B virus to remaln harmless in carriers.
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