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Cellular immune response in acute hepatitis

B leading to chronic carrier state
M.G. Morsi', S.A. Zaki', M.K. KamaP, S.A. Sadaka' and Y.M. Ef Shimy?
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ABSTRACT Immunological studies among jaundiced patients revealed significant changes in T-helper
and T-suppressor cells among chranic HBV cases from the acute and control groups. The chronic cases
revealed a highly significant decrease in interleukin-2R exprassion but their low interferon-y values were
statistically nonsignificant from the control group. The acute cases recorded the highest interleukin-2R
and interferon-y values. Lymphocyte blastogenesis assay in response to different mitogens and anti-
gens produced two groups: responders (acute cases) and nonresponders (chronic cases). The re-
sponders revealed more intact specific and nonspecific cellular immune responses. Neither group
differed with regard to their proliferative response to HBsAg, but vigorous response to HBcAg was a
significant feature of the responders.

La réponse immunitaire cellulaire menant & I'état de porteur chronique dans les cas d’hépatite
aigué B

RESUME Les études immunologigues effectuées chez des malades atteints d’un ictére ont révélé des
changements imporlants au niveau des lymphocytes T suppresseurs et des celluies T auxiliaires chez
les cas chroniques d’hépatite B par comparaison avec les groupes de cas aigus et de témoins. Chez les
cas chroniques, il y avail une diminution trés importante de Pexpression du récepteur de l'interleukine 2
mais leurs faibles valeurs d'interféron-v élaient statistiquement non significatives par rapport au groupe
de témais. L.es cas aigus enregistraient les valeurs les plus forles en ce qui concerne le récepteur de
linterleukin 2 et Finterféron-y. Le test de prolifération lymphocytaire en réponse aux différents mi-
togénes et antigénes a produit deux groupes: les patients répondants (cas aigus) et les patients non-
répundants (cas chronigues). Les patients répondants avaient des réponses immunitaires cellulaires
spécifiques et non spécifiques plus intactes. Les deux groupes étaient semblables en ce qui concerne
leur réponse proliférative aux antigénes de surface de I'hépatite B (HBsAg) mais une réponse vi-
goureuse aux antigénes centraux de I'hépatite B (HBcAg) était une caractéristique importante chez les
patients répondants.

'Microbiology Department, Faculty of Medicine, University of Alexandria; 2NAMRU-3 Cairo Immunology
Division; "Alexandria Fever Hospital, Directorate of Health, Alexandria, Egypt.
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Introduction

The last two decades have witnessed an ex-
plosion in knowledge of viral hepatitis, a
major public health problem throughout the
world affecting several hundred million
people. Viral hepatitis is a cause of consid-
erable morbidity and mortality in the ho-
man population both from acute infection
and the chronic sequelae which include,
with at least two types of infection, chronic
active hepatitis, cirrhosis and primary liver
cancer. Hepatocellular carcinoma is one of
the ten most common cancers worldwide
7.

Infection with hepatitis B virus (HBV)
is a problem of immense dimension with
ovcr 200 million pcople being infected
worldwide [2]. The virus is believed to be
non-cytopathic. The major features of im-
munological interest in IIBV infection are:
that a proportion of those exposed to the
virus become chronically infected, and that
once chronic infection is ¢stablished, most
will gradually eliminate the nucleocapsid
antigen from the liver, while the envelope
antigens continue to be expressed. During
the elimination of nucleocapsid antigens
many patients develop permanent liver
damage [3].

There are multiple factors and regulato-
ry mechanisms operating to modulate the
immune responses during HBV infection.
In this respect, the current study was de-
signed to understand the way in which the
cellular immune response (presented as T-
cells) complemented by the non antigen-
specific amplification systems ( T-cell cy-
tokines ) is involved in the cfficient elimi-
nation of HBV.

Knowledge gained should not only lead
to the design of more effective immuno-
therapy, but should also allow the construc-
tion of the most effective and immunogenic
vaccines.

Aim
This study was designed:

1. to delineate the incidence rate of HBV
infection among jaundiced cases admit-
ted to Alexandria Fever Hospital com-
pared to other hepatotropic viruses, and
to assess the sociodemographic risk fac-
tors associated with the presence of
HBV markers, and thus to evaluate the
scope of the problem of HBV infections
in Alexandria, Egypy;

2. to measure the cell-mediated immune
competence of cases with acute HBV
with a view to early detection of chronic
carriers;

3. to investigate defects in the cellular im-
mune elements of chronic HBV cases
with a view to future design of an effec-
tive immunotherapy.

Subjects

The study was carried out on 302 jaundiced
male and female patients admitted to Alex-
andria Fever Hospital during 1992. A
group of healthy relatives were included
for control purposes.

Cases were selected after full clinical
assessment and history taking. Their ages
ranged from 20 to 40 years with a mean of
33.8 years x 1.5 years.

Extremes of age were not included in
order to exclude possible immunological
immaturity and waning.

Liver function tests and serological
markers of hepatitis were carried out. The
results of these tests led to the classification
of the study patients into the following
groups which were subjected to thorough
immunological assessment,

VL AP SENPRIIPRUIEIERTENUUNE: UM [ PRSDPS I SRS EEDRPRR POGE: UIDY VS [ WAL 15 1P 1



324 La Revue de Santé de la Méditerranéa orientale, Vol. 3, No. 2, 1997

1. Acute hepatitis B virus cases (Group I)
comprising patients displaying the fol-
lowing markers:

— HBs and anti-HBc¢ IgM positive

— anti-HBc IgM positive only

— HBs, anti-HBc IgM and anti-delta
IgM positive (coinfection of HBV
and HDV),

2. Chronic hepatitis B virus cases (Group
II) comprising patients who were:
— HRBs positive or

— HBs and anti-delta IgM positive
(HBs-antigen carrier with HDV su-
perinfection
A control group comprising 50

healthy subjects, selected from the close
relatives of the patients and of the same so-
cioeconomic status was included in the
study. They were chosen to match the age
and sex of the study population 1o serve as
negative controls for the immunological
tests. These subjects were selected after ex-
clusion of HBV by serological markers
(HBs and anti-HBc IgM).

Methods

Every paticnt was subjected to the follow-

ing:

» full clinical assessment and history tak-
ing;

s liver function tests using commercial
kits for serum bilirubin (total and di-
rect), SGOT, SGPT and alkaline phos-
phatase.

+ assessment of serological markers of
HBYV infection using commercial kits
for HBV surface antigen (HBsAg)
(third generation ELISA): anti-HBV
IgM ELISA formats were used.

Immunological studies were performed
for both HBV patients and controls and in-
cluded [4,5]:

» phenotypic analysis of total T-lympho-
cytes (CD3) and its subpopulations
(CD4, CD8) as well as anti-Tac recep-
tors (interleukin IL-2R) using specifi-
cally labelled monoclonal antibodies
purchased from Behring in an indirect
immunoflucrescent technique;

+ blast transformation assays using a pan-
el of mitogens PHA (phytohsemagglu-
tin), Con A (concanavalin A), PWM
(pokeweed mitogen), staphage lysate
and antigens (HBs and HBc);

* monitoring of the levels of IL-2 and (in-
terferon} IFN-v in cell culture superna-
tant using a bioassay (Con A blast) and
an ELISA assay respectively.

For the immunological assays the pro-

cedure described by Boym (1988) for

mononuclear separation was followed
with minor modifications [6]. For quan-
tification of IL-2R (Tac antigen)-bear-
ing lymphocytes the procedure of

Azogui et al (1983) for induction of IL-

2R expression was followed [7]. The

blastogenesis assay adopted was a mod-

ification of Aisenberg (1965) [8].

For interlenkin-2 bioassay the meth-
od applied by Makonkawkeyoon and Kas-
inrerk (1989) was followed with minor
modifications [9]. '

Results and discussion

The incidence rate of acute HBV infection
among jaundiced cases included in this
study was 39%, while the rate of chronic
cases was 11%. Summed together the rate
of HBV infection among the studied popu-
lation was 49.7% (Table 1). Similar high
incidence of HBV infection was reported
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Table 1 Classification of the hepatitis study
population according to the serology data

Group Ne. %
1 HAV IgM+ve 8 2.65
2 HBsAg+ve 21 6.95
3 HBsAg + anti-HBc IgM+ve g2 30.46
4 Anti HBc IgM+ve 10 3.31
5 HBsAg + anti-HBc IgM + anti- 16 5.3¢
HDV IgM+ve (co-infection)
6 HBs+ anti HDV IgM+ve 11 3.64
(superinfection)
7 Negative all (NANB) 144  47.68
8 Group (3) + Group (4) 102 3377
9 Group (3} + Group (4) +
Group (5) 118 39.07
10 Group (2} + Group (6) 32 10.60

NANB: non-A, non-B

by Omran [10] (1991) and Bassily et al
(1986) [11]. The results obtained in these
studies and the current one revealed that al-
most 50% of virus hepatitis cases admitted
to fever hospitals were due to IIBY, thus
indicative of the magnitude of the problem.

Sociodemograpbhic risk factors

Sex and occupation were the sociodemo-
graphic factors showing a very highly sig-
nificant association (P < 0.001) with the
presence of HBV markers (Table 2).
Among the acute HBV cases, 74.6% were
males and 469% were farmers and unskilled
and semiskilled urban labourers, whereas
the rates among the chronic HBV cases
were 84% and 53% rcspectively; the male
predominance among patients with HBV
infections was in agreement with earlier re-
ports [11,12,13]. This was probably duc to
occupational and other risk factors leading
to the exposure of males in developing ar-
cas in Egypt.

Since low socioeconomic status has
previously been found to be associated
with an increased risk for acquisition of
HBYV infection, the high unemployment
rate among our acute HBV cases was not
unexpected.

Biochemical indices of HBV
infection

Comparing the biochemical markers of he-
patic injury in HBV infection, SGPT and/
or TBIL proved to be significant indices for
the early assessment of the degree of hepat-
ic insult, being higher in the acute than in
the chronic HBV studied patients (Table 3).

Immunological findings: phenotypic
analysis of T-cells and subsets
In the current study, the frequencies of T-
helper and T-suppressor subsets in refer-
ence to the total T cell population were
monitored using specifically labelled mon-
oclonal antibodies in an indirect immuno-
fluorescent technique. The analysis
revealed a nonsignificant decrease (P >
0.05) in total T-lymphocytes (CD3+)
among the acute, and chronic HBV cases
compared to the controls, Also CD4+ and
CD8+ populations were nonsignificantly
different among the acute cases as com-
pared to the control subjects. However, a
highly significant (P < 0.001) decrease in
the CD4+ in chronic cases compared to the
acute cases and controls was observed. The
frequencies of CD8+ cells in such patients
were subsequently elevated. The decreased
T-helper subset and the increased T-sup-
pressor subset observed in the chronic cas-
es resulted in a diminished T-hclper to
T-suppressor ratio of 1:1 compared with
2:1 observed in the acute and control
groups (Table 4).

In accordance with our study, Abdel-
Ghaffar (1990) and Ahmed (1990) in simi-

lar studies reported significant increase in
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Table 2 Evaluation of the sociodemographic risk factors associated with the presence of HBY

markers

Risk factors

Groups studied

¥2 Degreesof P

Control Acute Chronic freedom
(n = 50) (n=118) {(n=133)
No. % No. % No. %
Sex
Male 25 50 88 74.6 27 84.4 18.4 3 <0.001
Female 25 50 30 254 5 15.6
Residence
Urban residence 33 66 78 746 21 65.6 9.5 3 <005
Rural residence 17 34 40 254 10 34,4
Occupation
Low risk* 25 50 54 46 14 44 34.3 5] <0.001
Intermediate risk® 10 20 54 46 t7 53
High risk® 15 30 10 8 1 3
Previous history of jaundice
No 50 100 111 94 24 75 10.9 2 <0.01
Yes _ 7 6] 8 25
Family history of jaundice
No _ 108 915 27 844 6.1 2 <0.05
Yes _ 10 8.5 5 15.6
History of schistosomiasis
No 50 100 87 737 19 594 8.4 2 <(0.05
Yes _ 31 26.3 13 406
Glinical severity
Mild _ 37 314 13 406
Moderate _ 38 32.2 9 28.1 3.3 4 >0.05
Severe icterus - 43 36.4 10 31.3
Smoking
No 23 486 67 56.8 13 40.6 29 2 »>0.05
Yes 27 64 61 43.2 10 0.4
Alcohol intake
No 50 100 112 949 31 96.9 0.2 2 >0.05
Yes — [+ 5.1 1 341
History of surgical operations
No 50 100 104  88.1 28 875 0.9 2 >0.05
Yes _ i4 11.9 4 12.5
Needle injections
No 40 80 81 68.6 19 594
Yes 10 20 28 23.7 g 281 5.2 4 »0.05
Addict 9 7.7 4 12.5 _

* Housewives and unemployed personnel
° Medical and paramedical personne!

b Farmers and unskilled and semiskilled urban labourers
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Table 3 Score of liver function tests among the study populations

Liver function Studied cases Mean = ¢ Rango F ratio P

tests

SGOT Acute 15671 + 76.7 (35—-429) 2.7 >0.05
Chronic 130.2 = 57.1 (50—280)

SGPT Acute 2121 £122.7 {50--800) 74 <0.05
Chronic 149.9 + 77.8 (50-400}

TBIL Acute 7.9+48 (0.2-18) 3.7 <0.05
Chronic 54 +32 (1.2-14)

bBIL Acute 69+42 (0.2-17) 2.9 >0.05
Chronic 48+3 {0.8-13)

AP Acute 16.4 £ 6.3 (5-40) 2.2 >0.05
Chronic 151 4.3 (8-25)

s - standard deviation; P «~ 0.05 - significant
AP: alkaline phosphatase; DBIL: diract bilirubin; TBIL: total bilirubin
Chronic cases n = 32; acute casesn= 118

Table 4 Phenotypic profile of peripheral blood T cells and IL-2 receptor positive
cells among study populations

Positive cells Groups studied F ratio P
0,
(%) Control Acute Chronic
(n=50) {(n=288) (n=26)
CcD3
mean x SE 611+ 8.6 586+ 6.2 54.7£10.7 2.5 >0.05
range 41-82 25-85 34-75
CD4
mean + SE 41.1+5.8 39.1 £ 4.1 3059 11.5 <0.001
range 29-66 12-60 12-50
CcD8
mean + SE 199128 20522 258+3.2 11.6 <0.001
range 10-27 8.5-35 10-45
CD4.CD8 21z 241 1919 116 £+ 1.B <0.001
IL-2R
mean = SE 50.1+71 529+ 5.6 24.2 £ 4.7 66.7 <0.001
range 30-75 25-75 12-42

3E = standard error
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Table 5 Analysis of T-cell receptor expression levels, IL2 and IFN-y values among the study

populations
Groups  CcD3+ CD4+ CD8+ IL-2R+ IL-2 IFNy
(%) (%) (%) (%) (w/ml) (Wmi)
Acule—control
D -25 -2 0.66 2.9 92.7 326
P >0.05 >0.05 »0.05 >0.05 <0.05* <0.001*
CGhronic—control
D -6.3 -11.1 5.9 -25.9 —445.6 =57
P >0.05 <0.001* <0.001* <0.001* <0.001* >0.05
Acute—chronic
D 3.8 9.1 -5.3 28.8 538.3 38.3
P >0.05 <0.001* <0.001* <0.001* <0.001* <0.001*

D = difference of means; P = probability
Acute n = 88; chronic n = 26; control n = 50
* Significant values

the frequency of T-suppressor subsets in
their studied cases [/4,15]. Evidence that
specific T-suppressor cells present in the
circulation of patients with HBsAg positive
chronic hepatitis prevent both anti-HBs
antibody production in vitro [16] and T-LIF
release by T lymphocytes sensitized by
HBsAg [17] were reported. Whether these
T suppressor cells appeared early in the
course of the infection and contributed (o
the development of the HBV chronic carri-
er state or were secondary to the HBsAg
overload present in chrornically infected
subjects was unknown.

Cytokines findings, IL-2 and IL-2R

When our patients’ lymphocytes were stim-
ulated in vitro with PHA, the IL-2 levels in
culture supernatants and the frequency of
IL-2R-bearing cells revealed low values
among the chronic group as compared to
the control and acute cases and the de-
crease was highly significant (P < 0.001).
In contrast the frequency of IL-2R-bearing
cells displayed a nonsignificant increase (#

< 0.03) among the acute cases as compared
to the controls. However, induced IL2 lev-
els in the former population were signifi-
cantly (P < 0.05) increased (Table 5). Our
data were in accordance with Ozeki et al
(1990) who reported highly significant (P <
(.001) tow IL-2 values among their studied
chronic HBV patients [18]. Also, Abdel-
Ghaffar (1990) reported a significant de-
crease of both TIL-2 levels and IL-2R among
chronic HBV cases associated with schis-
tosomiasis [/4].

Saxena et al (1985} also reported simi-
lar observations [19]. They attributed the
decrease to a central defect in the response
to IL-1 resulting in an insufficient expres-
sion of IL-2 receptors. This was evident by
the still consistently impaired proliferative
response when exogenous IL-2 was includ-
ed in the in-vitro cultures. Furthermore and
although IL-2 production was decreased,
exogenous IL-2 or IL-]1 was unable to cor-
rect the low proliferative response, evi-
denced by Anastasskos et al (1987) [20]. In
the present study, we tailed to demonstrate
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Table 6 Levels of IL-2 and IFN-y secreted by PHA-stimulated PBMNC from the study subjects

Cytokine (U/ml) Groups studied F ratio P2
Control Acute Chronic
{n=>50) (n=88) {n=26)
IL-2
mean = SE 555 + 78.5 647.9 = 69.1 109.6 + 21.5 §97.6 <0.001
range 150-1000 400-1000 7.5-800
IFN-y
mean + SE 14.6 £ 2.1 4735 89x17 94.9 <0.001
range 10-22 10-80 2.5-80

aDenoting the differences between the three study populations

a correlation between IL-2 levels in the cul-
ture supernatants and the frequency of IL-2
receptor (Tac antigen)-bearing cells of the
same cultured cells among all HBV cases
studied, acute and chronic. Abdel-Ghaffar
(1990) reported similar observations [/4].
This might be due to the fact that IL.-2 re-
ceptors are of two types, high affinity and
low affinity receptors. Both react and are
monitored with the Tac monoclonal anti-
body following different experimental ma-
nipulations for each receptor type. An
adequate number of high affinity receptors
are mandatory for the mitegenic action of
IL-2 [21].

Interferon-y findings

The data on IFN-y production by PHA
stimulated peripheral bloed mononuclear
celts from the studied paticnts revealed a
highly significant (P < 0.001) increase
among the acute HBV group as compared
to the healthy subjects and chronic cases
(Table 6). However, IFN-y production
among the chronic cases revealed a highly
significant decrease (£ < 0.001) in compar-
ison to the acute cases, yet statistically non-
significant (P > 0.05) when compared to
the controls (lable 6). The results pub-

lished by Kakumu et al (1989) [22], Inowa
et al (1989) [23], Fuji ct al (1987) [24], Lke-
da et al (1986) [25] and Abb et al (1985)
[26] were in accordance with the present
data. The (indings of defective IFN produc-
tion in patients with chronic HBV infection
reported in our study and by other investi-
gators had led to the hyputhesis that this
might be a primary defect which could have
been instrumental in the early stages of in-
fectien in permitting continued viral infec-
tion. These have led to the speculation that
a defect in the ability to produce sufficient
IFN during acute viral hepatitis may lead to
chronic infection. Our data enabled us to
suggest that JFN levels were statistically
highly correlated (P < 0.001) to IL-2 levels.
Both cytokines increased in acute HBV
cases and control subjects, and both de-
creased in the chronic cases (data not pre-
sented).

The release of IL-2 by Thl cells seemed
to be the main stimulus for the sequential
synthesis of IFN-y. When exogenous IL-2
was added to peripheral blood lymphocytes
(PBL) in culture, there was a significant in-
crease in the amount of IFN-y [23]. When
both cytokines were correlated to Th sub-
sets they were statistically insignificant.
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Table 7 Multiple comparison (Scheffe’s method) of means of blastogenic responses to
various antigens tested among the study populations

Group Blastogenic respanse of PBMNCs to
SPL HBc HBs
E-cpm D-cpm  SI E-cpm D-cpm  Si E-cpm D-cpm  SI

Acute—control

D 8628 -7832 14 2685 2880 4.4 40 —-161 0

P »0.05 >0.05 >0.05 <0.001* <0.001* <0.00 »0.05 >0.05 >0.05
Chronic—control

D 46 599 —46 551 —41 161 233 0.1 250  -144 0.1

P <0.05* <0.05 >0.05 =0.05 >0.05 2005 >0.05 >0.05 >0.05
Acute~—chronic

D 38572 38720 55 2874 2647 43 211 17 0.1

P =0.05 <0.05* =>0.05 <0.,001" <0.001* <0.00" >0.05 >0.05 >0.05

D = difference of means; P = probability
SPL: Staphage lysate

E-cpm: mean counts per minute, D-cpm. delia vounts per minute;  Si: smuiation Index

Acute n = 88; chronic n = 26; controfn = 50

This was explained by the fact that mea-
surement of Th subset in the present study
did not specifically identify Th1, the main
inducer of IFN-y and IL-2.

So, not only the phenotypic analysis of
Th subsets was a must but also their func-
tional differences should be studied to con-
firm the hypothesis proposed that defective
Th1 was the main element underlying viral
persistence in chronic HBV infections.

Functional analysis of T cells

The proliferative response of peripheral
blood lymphocytes to nonspecific (mitoge-
ns) and specific stimuli (HBV envelope
and core antigens, HBs and HB¢ antigens)
was analysed in the studied subjects. This
was aimcd at better understanding of the
cellular mechanisms responsible for the
clearance of HBYV, development of hepato-
cellular injury and evolution towards chro-
nicity of HBV infection. The most evident
and relevant finding was the observation
that HBV-infected subjects who developed

self-limited acute hepatitis showed a much
stronger peripheral blood mononuclear cell
{PBMNC) response to HBcAg than did the
chronic cases. The differences between the
mean cpm, Delia-cpm and SI peaks in the
two population groups were highly sigaifi-
cant (P < (.001) (Table 7). Patients with
acute HBV showed high levels of lympho-
cytc scnsitization to IIBcAg whereas pa-
tients with chronic HBV infection
dispiayed non-significant levels of re-
sponsc to this antigen.

A comparison of the magnitude of lym-
phocyte response to HBV core antigen and
envelope antigen in paticnts with acute
hepatitis B, revealed a dramatically stron-
ger (P <0.001) HBcAg-driven lymphocyte
responsiveness (Table 7). HBV core anti-
gen appeared to be much more stimulatory
than HBV envelope antigen with respect to
activation of PBMNCs during acute HBV
infection. This might result from a higher
intrinsic immunogenicity of HBcAg, as re-
cently demonstrated in the murine system
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Table 8 Muitiple comparison (Scheffe's method) of means of blastogenic responses to
various mitogens tested among the study populations

Group Blastogenic response of PBMNCs to
PHA Con A PWM
E-cpm D-cpm sl E-cpm D-cpm | E-cpm D-cpm |

Acute—control

D 39924 -40810 54 17 456 —17181 64 19 388-19193 -19

P <0.001* <0.001* =>0.05 »0.05 =005 >0.05 <0.01* <0.01* >0.05
Chronic—control

D 66 738 -66325 -131 —61797 -61348 12 -41461-41068 -52

P <0.001* <0.001* <0.01 <0.001* <0.001* 0.0 «0.001*<0.001* <0.05*
Acute—chronic

D 26814 25515 77 44341 44203 184 22703 21874 33

P <0.01* <0.01* >0.05 <0.001* <0,001* =0.05 <0.01* <0.01" >0.05

PHA: phylohaemagglutinin; Con A: concanavalin A; PWM: pokeweed mitogen
E-cpm; mean counts per minute; D-cpm: delia counts per minute;  Sl: stimulation index

Acute n = 88, chronic n = 26; vonirwin = 50
D = difference of means; P = probability

[27]. It might even reflect the final balance
between suppressive and stimulatory influ-
ences operative during HBV infection [28].
Reporting similar results, Ferrari et al
(1990) assumed that the result obtained
with cxogenous HBeAg mostly reflected
the behaviour of a CD4+, class Il restricted
T cell population preactivated in vivo by
HBcAg rccognition [8]. The possibility
which followed was that of temporal asso-
ciation between core-specific T cell re-
sponse and envelope-specific B cell
response via a direct cell—cell interaction of
HBcAg specific T cells with envelope spe-
cific B cells through the mechanism de-
scribed by Milich et al [27]. In addition to
this mechanism, HBV envelope-specific T
and B cell responscs might be amplificd by
the release of antigen-nonspecific lym-
phokines by activated core specific T cells.
This phenomenon might be particularly rel-
evant within the microenvironment of spe-
cific compariments (such as liver, lymph
nodes) where HBV-specific T and B cells

were likely to be more concentrated [8]. If
these hypotheses were correct, it would fol-
low that the T cell response to HBcAg
could contribute in vive to HBV clearance
by amplifying and accelerating the devel-
opment of the neutralizing anti-envelope
immune response. Of course, the absence
of a detectable T cell response to HBV en-
velope antigen in acute hepatitis did not
mean that this response was not needed for
HBYV clearance because all patients with
uncomplicated acute infection eventually
developed anti-envelope antibody respons-
es (which were protective and virus neu-
tralizing), whereas patients with chronic
HBYV infection did not produce detectable
levels of anti-HBs antibodies [8]. There-
forc the temporal association between T
cell response to HBcAg and clearance of
HBsAg suggested the possibility that the T
cell response to nucleocapsid antigen rep-
resented an additional factor cooperating
with the anti-envelope immune response to
bring about viral clearance.

1A4Y ¢ 7 sl I bt ¢ Allall Al debine  Jou gt B8 Aeaall aladl



332 La Revue de Santé de la Méditarranée orientale, Vo!. 3, No. 2, 1997

Apparently in line with this possibility,
PBMNC:s from patients with chronic HBV
infection who did not clear the virus ap-
peared to be completely unresponsive to
HBcAg with very highly significant (P <
(.001) lower values than that expressed by
cells from patients who developed a self-
limited acute hepatitis. However, with re-
spect to this finding we cannot exclude the
possibility that the poor cellular immune re-
sponse detectable in the peripheral blood
during chronic HRV infection was a conse-
quence of the selective presence of HBcAg-
specific T cells within the liver, as
sugpested by previous studies [29]. In this
case, the different peripheral PBMNCs re-
sponse to HBcAg between patients with
acute and chronic HBV infection would re-
flect different distributions of HBcAg-re-
sponsive T cells rather than a specific defect
of the immune system responsible for the in-
ability to eradicate HBV infection. This
would also explain the apparently intriguing
observation that patients with chronic HBV
infections showed levels of serum anti-HBc
antibodies (total) higher than patients with
acute infection as reported by other work-
ers, even though the peripheral blood T cell
response to HBc Ag was much stronger in
the latter population of patients. This appar-
ent discrepancy, however, could also be ex-
plained assuming that the higher level of
anti-HBe¢ antibodies detected in chronic pa-
tients were the result of a chronic exposure
of B cells to HBcAg, which could also be a
T cell-independent B cell immunogen [27].

‘When each group studied was compared
to the other regarding the lymphoprolifera-
tive responses to the various mitogens test-
ed (Tables 7 and 8) the acute HBV group
response was nonsignificantly decreased
when compared to the control group using
the SI. In contrast, the chronic HBV popula-
tion displayed significantly decreased (P <
0.05) values in response to PHA and PWM,

Although their response to Con A and SPL
was significantly decreased by cpm, yet
their SI values were not affected (P > 0.05)
(Tables 7 and 8). The nonsignificant SI
values among the studied cases were at-
tributed to high base line YN A synthesis in
PBMNCs of HBV infected patients as a
result of HBV active replication. Similar
resulte were reported in many studies

[1530].

Conclusion

Although variable degrees of immunade-
pression were manifested among HBV
subjects in the current study, a valid con-
clusion of overall depressed cell-mediated
immunity in the chronic infection group
was obtained. This was, in part, evidenced
first by diminished numbers of peripheral
blood T helper/inducer lymphocytes as de-
tected by indirect immunofluorescent
technique. Second, generalized hypore-
sponsiveness was apparent when mitoge-
nic and antigenic blastogenesis data of
chronically infected patients were com-
pared to those of the acute HBV subjects
and healthy controls. Third, significantly
decreased IFN-v. IL-2 levels and IL-2R ex-
pression among the chronic HBV subjects
as compared to those with acute self-limit-
ing HBV infection, may lead to feedhack
suppression of the normally functioning
cells. So, by comparing the two groups,
data of the responders (acute self-limiting
HBY infected subjects) would reveal more
intact specific and nonspecific blastogenic
responses, higher IL-2 and IFN-y levels
and elevated frequency of IL-2 receptor
positive cells. T helper:T suppressor bal-
ances of the responders were towards the
helper effect, while towards the suppressor
effect in the nonresponders (chronic HBV
infected subjects).
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Neither group differed in regard to their
proliferative response to HBsAg, whereas
the vigorous response to HBcAg was a sig-
nificant feature of the responders. The re-
sponders were followed up 6 months later
where 50% were able to come back for fur-
ther investigations. They were evaluated
scrologically and immunologically. All
proved to be clinically healthy, serological-
ly negative for HBs and their immunologi-
cal parametcrs comparable to the healthy
controls. So, the recovery rate of our re-
sponders was 100% and this was anticipat-
ed from the carly immunological
investigations done for them.

Recommendation

Irom this study we reccommend the need to
investigate the role of IFN and or IL-2 as
immunotherapy regimens in chronic HBV

infections. Antibody responses as well as
cellular immune responses, effector and
regulatory functions, and soluble mediators
of such responses are to be studied. Mean-
while, there is an important need for studies
on the various aspects of the immune re-
sponse to HBV antigens (s, ¢, e, pres,,
pres,) x-gene products and polymerase en-
zyme in chronic HBV cases and carriers,
with emphasis on identifying the responses
that contribute to protective immunity and
those that may be manifested in immunopa-
thology. Such activities should provide in-
formation important to the nceds of the
WHO vaccine development programme.
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