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ABSTRACT

Liver biopsies from 5 patients with established fascioliasis, before
.and after bithionol {reatment were studied by immunoalkaline phos-
phatase technique for relative distribution of T cells and their sub-
populations. T cell and its subsets are defined for OKT3* (pan T),
OKT4* (helper/inducer) and OKT8% (suppressor/cytotoxic) cells by
using mouse monoclonal antibodies. Before bithionol treatment, lym-
phocytic infiltration in all hepatic lesions were predominantly of OKT3+
(pan T) lymphocytes. The distribution of OKT8* cells was moderate
to severe in comparison to the few OKT4" cells presentation. After
bithionol a noticable regression of the OKT3 lymphocytic in all liver
sections. The majority of the lymphoéytic infiltration was of the OKT8*
cells, in comparison to the absence of the OKT4* ones. This may in-
dicate that suppressor/cytotoxic lymphocytes may have a role in the
immune regulation of the disease and the mode of action of bithionol
is by the accentuation of this immunoregulartory effect.

INTRODUCTION
Human fascioliasis in Egypt has become a problem in the last de-

cade (Ali et al, 1974; Ragab and Farag, 1974; Farag et al, 1979).
Literature concerming the pathology of such disease in humans is very
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few (Acosta Ferreira et al. 1979). Most of the information abouf the
pathology are derived from animal experimenis (Lang, 1966, 1967,
Massake et al, 1978; Massba, 1981). On analysis a previous work we
described the histopathology of human fascioliasis before and after
hithionol treatment (Abou Busha et al., in press). Fasciolasls was
manifested pathologically as hepatic degeneration, lymphocytic infiltra-
tion between liver cells, portal tract fibrosis and tile duct proliferation.
There was remarkable regression of lymphocytic infiltration as well
as regeneration of the liver cells after bithionol treatment. The cur-
rent study is directed primarily on the immunohistochemical delinea-
tion of various T-cell subsets population within liver biopsy samples
of the same Fasciola patients befor and after bithionol treatment.

MATERIAL AND METHODS

Ten liver biopsies were taken from 5 patients with esfablished
fascioliasis before and after treatment. The diagnosis was verified by
the presence of ova in stools (Martin & Beaver 1967-. Bithionol was
given in a dose of 30 mg/kg body weight every other day for 10 days.

Liver biopsies were quick frozen in dry ice in an acetone bath 4 um
sections were cut on a cryostat. Human tonsils were used as a positive
control. Some hepatic sections were stained with H & E for histopa-
thological examination; the rest were fixed at 4 C for 10 minutes in
a mixture of chloroform and acetone 1 : 1 for immunohistochemical
study (Lwin et al 1985). After 2 washes in phosphate buffered saline
(PBS) at pH 7.4; all sections were incubated with monoclonal anti-
bodies induced in mouse OKT3, OKT4 and OKT8 (Behringwerk, Ger-
many) for 1 hour at room temperature. After 3 washes in PBS, the
sections were incubated with the relevant second antiserum directly
conjugated to alkaline phosphatase (Sigma, St Louis), 1 : 20 dilution
for 1 hour at room temperature. Following 3 washes with PBS the
red colour was developed by incubation with naphthol As-bi phospho-
ric acid (Na salt), dimethyl formamide and fast red in veronal acetate
in phosphate buffer for 45 minutes. Levamisole was included in the
reaction media to block endogenous alkaline phosphatase. The slides
were then washed 3 more times in PBS and mounted in glycerin buf-
fer 9 : 1. The extent of the red colour around the lymphocytic cells
were calculated as mean percentage/10 low power fields. It was ex-
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pressed as few (less than 2539%), moderate (25-70%) and severe (more
than 70%). Serial sections of both H & E and immunohistochemically

stained were compared for the relative distribution of OKT8* and
OKT4+ cells in the liver tissue.

RESULTS

Before bithionol treatment : Two cases showed marked liver de-
generation up to necrosis, with fibrous bands and lymphocytic infiltra-
tion in between the liver cells (Figure la), In other case there was
A granulomatous lesion made up of central necrotic material surrounded
by circumferencial fibrosis then eosinophilic and lymphocytic infiltra-
tion (Figure 2a). The other 2 cases showed patchy areas of necrotic
cells with foci of perivascular lymphocytic infiltration and bile cana-
licular hyperplasia. Immunohistochemistry : Most of the lymphocytic
infiltration present in the above pathological lesions was T lymphocytes
defined as OKT3* cells. OKT8" cells showed moderate to severe de-
gree of positivity as compared with the few degree of positivity ex-
pressed by OKT4+ cells. This picture was present in the different pa-
thological lesions, namely : around the fibrous bands, degenerated liver
cells (Figure 1b, ¢), in the granulomatous lesions, in the portal {racts
and the perivascular lymphocytic areas (Fig. 2b & c).

After bithionol treatment : The overall histopathology of the liver
in the 5 cases showed marked regression in the intens~ity of lympho-
cytic infiltration, areas of hepatic necrosis were diminished and sub-
stituted by regenerating liver cells (Fig. 3a). Immunohistochemical
staining of the above serial sections showed that most of the remain-
ing lymphocytes were of the T type as detected by OKT3*+ cells. The
intensity of OKT8* cells ranged from few to moderate (Fig. 3b), while
OKT4+ were absent in all liver sections.

DISCUSSION

The present study is an extension of previous work on the ultra-
structural study on the liver before and after bithionol treatment
(Abou Basha et al, 1990). There was a marked regression of the
lymphocytic infiltration of the liver after treatment. In this study the
immunohistochemical staining showed wide spread lymphocytic in-
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filtration of the OKT3* type, concentrated in the perivascular areas,
inside the granulomatous lesions as well as surrounding degenerated
liver cells. These findings support the view that pathological change
in fascioliasis is a cell mediated immune response and the damage is
caused by a delayed hypersensitivity reaction of T lymphocytes (Lang,
1967, Massaba, 1981).

In the present study the expression of helper/inducer cells was
few before treatment in contrast to the relalive increase to the sup-
pressor/cytotoxic cells in the liver sections. This may indicate that
helper/inducer cells may be responsible for the damage occuring in the
liver in the invasive stage. The suppressor/cytotoxic cells may have
a role in the immunoregulation of the reaction in the established in-
fection. This is supported by the presence of allergic phenomena in
some patients and high titre of specific antibodies in premafturation
phase and the decline of antibody titre in the mature stage (Capron
1968). Similar results were obtained in the compensated stage of schis-
fosomal hepatic fibrosis (Helal et al, in press), chronic active hepa-
titis, alcoholic biliary cirrhosis and acute hepatitis (Husby et al., 1982)
where there is marked increment of OKT8 more than OKT4 in the
liver tissue.

Bithionol is the treatment of choice for the mature fluke (Dawes
1966, Abou Basha & Farag 1982). Results in the present work are in
support with this view where the picture of the liver pathology reg-
gressed 1o a near normal picture showing areas of regeneration with
residual lymphoeytic infiltration. These findings were in accordance
with the experimental work done by many authors (Lang 1966, 1967;
Mask et al 1978; Massaba 1981). Moreover this was approved by our
ultrastructural previous study before and after bithionol (Abou Basha
et al. 1990).

Immunchistochemically after bithionol, marked regression of T
Iymphocytes expressed as OKT3* cells was detected in the liver of
established cases. A relative increase of suppressor/cytotoxic cells over
the helper/inducer which were nearly absent. This supports our pre-
vious suggestion that the suppressor/cytotoxic cells have a great role
in the immunoregulation of the reaction induced by fascioliasis. More-
over the curative mechanism of bithionol therapy may be through the
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accentuation of this immunoregulatory effect. Gaber et al (1988) re-
porteed that bithionol had a curative effect on Schistosoma mansoni
infected mice which was manifested by improvement of the liver cells
and decreasing the granuloma cellularity and size. Further immuno-
logical studies on lymphocytes both in the blood and tissue, are needed
to clarify the pathogenesis of fascioliasis.

REFERENCES

Abou Basha L.M. and Farag H.F. (1982) : Rabbit fascioliasis under
bithionol treatment. Alex Med. J. XIX (4) 983-992.

Ahou Basha L.M., Salem AZ and Fadali G.A. (1990): Human fascio-
liasis: Ultrastructural study of liver before and after bithionol
treatment. Egypt. Soc. Parasitol. 20 : 541 - 547.

Acosta Ferreira W., Vercelli-Reita J., and Falion L.M. (1979) : Fasciola
hepatica — human infection hispathological study of 16 cases.
Pathol. Anat. and Histol. 383 (3) : 319-27.

Al MEM.; El Kannishy MH.; Kholy F.L. and Hegazi M.M. (1974) :
Clinical ang laboratory studies on human fascioliasis in Egypt.
Mansoura Med. Bull.,, 3-4, 295-300.

Capron A., Biguet J,, Vernes A. and Afchain D. (1968) : Structure
antigenique des helminthes. Aspects immunologies des rela-
tions hoste-parasite. Pathol. Biol. 16 : 121-38.

Dawes B. (1966) : Some apparent effects of bithionol (Actaber) on
Fasciola hepatica. Nature, 209-424.

Farag H.F., Barakat RM.R.,, Ragab M. and Omar I. (1979) : A focus
of human fascioliasis in the Nile delta Egypt. J. Trop. Med.
Hyg. 82 (91) : 188-90.

Gaber N. (1988) : The effect of bithionol on the liver of Schistosoma
mansoni infected mice : histochemical study. M. Sc. Thesis.
Alexandria University, Egypt.

Helal J., Assert L., Abdel Rahman Z.A., Fadali G.A. and Abdel Kader
K.A. : Immunchistochemical characterization of T lymphocytes:
subsets in Egyptian hepatic schistosomiasis. J. Egypt. Soc.
Parasitol. (in press).

Husby G., Rlomhoff J.P., Flsjo K and William R-C-Jr. (1982) : Immu-
nohistochemical characterization of hepatic tissue lymphocyte

subpopulations in liver disease. Scand J. Gastroenterol 17 (70)
855-60,

— 525 ~—



Lang B.Z. (1966) : Host-parasite relationship of F-h in the white mouse.
I. Response to a primary infection. J. Elisha Mitchell Scient.
Soc. 82 : 195-203.

Lang B.Z. (1967) : Host parasite relationship of F-h in the white mouse.
II. Studies on acquired immunity. J. Parasitol. 53 : 21-30.

Lewin K.Y., Zuccairni D., Sloane J.B. and Beverley B.C. (1985) : An
immunohistological study of leukocyte localization in benign
and malignant breast tissue. Int. J. Cancer, 36 :433.

Martin LK. and Beaver P.C. (1968) : Evaluation of Kato thick smear
technique for quantitative diagnosis of helminth infection.
Am. J. Trop. Med. Hyg. 1, 17 ; 382-91.

Massaba N.E. (1981) : F-h infection in mice. Observatnon on a primary
infection and effects of albendazole. Ann. Trop. Med. Parasit.

- 75 (2) 185-195.
‘Massake R.A. Wiscott R.B. Spenser G.R. and Lang B.Z. (1978) : The

pathogenesis of primary and secondary infection with F-h in
mice. Veter. Pathol. (15) 763-9.

‘Ragab N. and Farag H.F. (1978) : Human fascioliasis in Egypt. J. Egypt.
Med. Ass. 61 : 773-80.

—- 526 —



EXPLANATION OF FIGURES

Figure 1. a) Frozen liver section showing degenerated hepatocytes,.
crossed by a thick band of fibrosis. (H & E, X100).

b) Immunohistochemical staining with OKT8 reagent, sup-
pressor/cytotoxic T cell of the above serials sections

showing moderate to severe staining around the degene-
ted liver cells. X100.

¢) Immunohistochemical staining with OKT4 reagent show-
ing few helper/inducer T cells around the degenerated.
liver cells. X100.

Figure 2. a) Frozen liver seclion showing a granuioma made up of
fibrocytes (F'), eosinophils (E) and lymphocytes (L) and .
surrounded by degenerated liver celels (D) H & E, X100

b) Immunohistochemical staining with OKT8 reagent show-

ing moderate suppressor/cytotoxic T cells in the granu-
lomatous lesion. X100

¢) Immunohistochemical staining with OKT4 reagent show-
ing few helperfinducer T cells in the granulomatous
lesion, X100.

Figure 3. a) Frozen liver section after bithionol, showing regenerated
liver cells with some lymphocytic infiltration. H&E X400~

b) Immunohistochemical staining for OKT8 reagent show-
ing the membranous perilymphocytic immunohistoche-
mical staining for OKT8+ T cells, X400.
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