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ABSTRACT 

The pathology of human fascioliasis was studied before and 'after 
bithionol treatmenfusing .light and transmission electron microscopy. 
Fine needle biopsies were taken .from five patients, with-established 
fascioliasis, def.or& 'and after drug administration. By light microscope 
the pathology of human fascioliasis was similar to that reported in 
experimental fascioliasis. The ultrastructura1 picture revealed bile 
ductular hyperplasia, fibrosis of portal tracts, widening of the in- 
terhepatic spaces by many microvilli and dilated Disse. sp-ace with col- 
lagen fibres. Bile ductular hyperplasia may be th&'bitial factor to 
fibpinogenesis, which subsequenetly enhance the development of the 
inicrbvilli on the surface of the hepatocytes. Both light.and electron 
fii8roiiscopie studies ievealed regression of the picture of fascioliasis 
to '.norm& after bithionol treatment . with . no sign20f toxibity on the 
liver. 

INTRODUCTION 

Human fascioliasis is becoming a parasi:ological problem of in- 
creasing threat in the vicinity of Alexandria. The liver Bnd biliary pas- 
sages are madnly affected (Balci 1975 and Janes et a1 1977). The lite- 
rature on the experimental pathology of fascioliasis is extensive and 
has contributed to our understanding of the disease (Isseroff et  a1 



1977, Masake et  a1 1978 and Abou Basha et a1 1983). On the other 
hand few publications are available on the pathology of human fascio- 
liasis. Diagnosis is based on autopsies (Acosta Ferreria et a1 1979 an& 
Duan et a1 1986), surgical specimens or laparoscopic biopsies (Perry, 
et 31., 1977, Moreto, and Barron, 1980 and Uribarrena, et a1 1985). 

The aim of the present work was to study the effect of humam 
Fdsciolu and bithiorfol on the 1iver.using light and transmission electron. 
microscopy. 

LUTERIAL AND METHODS 

Five patients with established fascioliasis were the subject of t h e  
present work. They received a course of bithionol treatment in a dose 
of 30 mglkg body weight, every other day for 10 days. From each 
patient, needle liver biopsies were obtained before and one day after 
bithionol treatment. The specimens were rapidly fixed in 21% gluteral-. 
dehyde for 2 hours, post-fixed in 11% osmium tetroxide, dehydrated 
in ascending grades of acetone, cleared ip. propylene oxide then in- 
filtrated and embedded in epon araldite mixture. Somithin sections 
were stained with toluidine blue and examined by the light micro- 
scope. Ultrathin sections were stained with lead citrate and urenyl: 
acetate for electron microscopic examination. 

RESULTS 

LIGHT MICROSCOPIC PICTURE : 

Before bithionol treatment, the liver parenchyma was traverse& 
by fibrovascular tracks, surrounded by mononuclear cells, eosinophils 
and giant cells (Fig. la).  Quite frequently foci of lymphocytit aggre- 
gate were encountered in the liver parenchyma, specially around vas-- 
cular spaces (Fig. lb). The portal tracts were enlarged by abundant 
fbiroblastic proliferation, laying down collagen and including many* 
capillaries, proliferating bile ducts and cellular infiltration mainly 
lymphocytes and mast cells (Fig. 2a, b). Frequent areas of complete 
l i ~ e r  necrosis with loss of nuclei and separated by fibroblastic prolife-. 
ration (Pig. 2c). The liver cells close to the dilated portal tracts ha& 
a small pyknolic nuclei and deeply eosinophilic cytoplasm (Fig. 3a)- 



The necrotic areas were surrounded by granulomatous reaction with 
predominent histiocytes and epithelioid like cells (Fig. 3b). Afteq 
bithionol treatment, the liver parenchyma regained its normal archi. 
-tecture. Liver cells appeared large polyhedral with rounded nucleus. 
Complete absence of liver necrosis and very infrequent degenerated 
liver cells were met with. The liver sinuseids were empty with few 
histiocytes. The portal tracts regressed, containing the triad and few 
mononuclear ccllular infiltration (Fig. 3c). 

ELECTRON MICROSCOPIC PICTURE : 

I (a) Before treatment there was a considerable dilatation of in- 
tercellular spaces between hepatocytes, whose surfaces beared nume- 
rous microvilli over the entire surface. After treatment the normal 
parallel lines of the hepatocellular borders were regained including 
t h e  bile canalicules between desrnosomal attachments. (Fig. 4a, b, c). 
The sinusoidal surface of the hepatocytes before treatment showed 
slender and elongated microvilli. The Disse space looked wider than 
normal and contains minimal scattered collagen fibres. (Fig. 4a) After 
treatment, an almost complete recovery of the sinusoidal surface oc- 
'cured, as the microvilli were more numerous and complex. (b) The mi- 
tochondria, in the infected liver, were big with election dense retain- 
e d  bodies. After treatment recovery of mitochondria with well farmed 
cristae was noted (Fig. 5a). (c) Both smooth endoplasmic reticulum 
and glycogen content in the liver cells have decreased markedly in 
.the infected liver, but returned to normal after treatment (Fig. 5a). 
{d) Both lysosomes and golgi apparatus have increased in the infected 
Ever then returned to normal after treatment. (e) Nuclei of the in- 
fected liver contained abundant heterochromatin with inconspicuous 
nucleoli, and surrounded by serrated nuclear membrane, denoting signs 
pyknosis and necrosis. After treatment the nuclei contained abundant 
aeuchromatin with prominent nucleoli. 

I1 - Disse space : In the infected liver, the Disse space, between 
the  sinusoidal lining cells and the hepatocyts plate, appeared wider 
than normal and contained slender few microvilli, extending from the 
hepatic cell membrane. In the treated liver, the Disse space appeared 
narrower with numerous microvilli (Fig. 4a). 



111 - Endothelial lining of the sinusoids : Before and after treat- 
ment, the sinusoidal wall consisted of a single sheet of endothelial 
cells which were elongated and thin, showing no stratifiication and nr, 
basement membrane like deposits, and interrupted in small gaps o r  
poor fenestrations between the endothelial lining (Fig. 4a). 

IV - The bile canaliculi in the infected liver, showed prolifera- 
tion and dilatation and appeared as multiple widened intercellular 
spaces bound by cell membrane of the adjacent hepatocytes. Their 
lumina contained numerous complex microvilli. After treatment, reg- 
ression of the number of bjile canaliculi to normal was noted with few 
normal microvilli into their lumina (Fig. 4b, c). 

V - The portal tract in the infected liver was filled with abundant 
collagen bundles, arranged in small or large bundles. Many active 
fibroblasts with large nuclei with abundant euchromatin and promi- 
nent nucleolus. Frequent lymphocytes had a prominent deep cleavage 
of the nucleus denoting activity (Fig. 5b, c). 

DISCUSSION 

The most prominent histopathological findings of human fascio- 
liasis in the present work were the multifocal aggregates of lympho- 
cybic infiltration in the liver parenchyma and in the perivascular 
areas; ductular hyperplasia; foci of liver necrosis and degeneration 
around the portal tracts and the periportal flbrosis with dense colla- 
gen fibre inside the portal tracts and predominance of lymphocytes, 
fibrocytes and mast cells. Similar picture was reported by many authors 
in experimental fascioliasis in mice (Masabe 1981). The observed 
wide spread lymphocytic inf~itra~ion specially perivascular, supports 
the views of a cell mediated response (Lang, 1967). The darkly stain- 
ed cytoplasm and pyknotic nuclei in hepatic cells associated with lym- 
phocytic responses probably resulted from a delayed hypersensitivity 
causing local tissue damage (Lang, 1967). The presence of large num- 
ber of mast cells in liver biopsies of Fasciola patients may deno:e re- 
cruitment of cells and antibodies at  site of inflammation that may in- 
jure the parasite (Eiseen 1980 and Vander 1986). After bithionol, rapid 
regression of the lesion was dramatic as revealed by the binucleated 
hepatic cells, indicating hepatic regeneration and the disappearance of 
the perivascular lj~mphocytic infiltration and focf of liver necrosis. 



Electron mitroscopic features of hcpatic fascioliasis disclosed ,net$- 
information on the surface characteristics and altered interrelation- 
ships of the hepatocytes; as well as closer insight into the process of 
fibrinogenesis lcading to fibrosis. A considerable dilatation of inter- 
cellular spaces between hepatocytes, whose surfaces bear microvilli 
over the entire surfacc; thus the normal parallel lines of the hepato- 
cellular borders arc not seen. Anomalous microvillous border was 
reported to be attributed to adaptation to the lour oxygen tension pre- 
vailing in the blood and tissue fluid? (Theron and Liebenberg 1959) 
or to increased anabolic demands due to enhanced collagen produce- 
tion. Enlargement of the Disse space, separating the sinusoidal wall 
from the hepatocytes, in the present work interferes with nutrient 
transport from the sinusoids to the hepatocytes (Andrade, 1986). The 
proliferating portal bile ductules is a main feature in the present work.- 
The main centres of fibrinogenesis are the portal tracts and the pro- 
liferating portal bile ductules (Johannesson 1979). Popper e t  a1 (1960) 
and Schaffner et a1 (1963), have attributeed great ,importance to the in- 
ducer role of ductular proliferation in  fibrosis. The reduction in both 
SER and glycogen have contributed to a reduction of basophilia seen 
in light microscopy, as believed by Steiner et a1 (1980). The mitochon- 
drial alterations seen in this study are not specific, as they are seen 
in many other pathological conditions as well as in normal hepatocytes 
(Soga et a1 1970, Burns el a1 1972). 

REFERENCES 

Abou Basha, L.M., Farag, H.F., El Hifni, S.A., Michael, A.I., Hosni, 
K.M.H. and Solman, Z.K. (1983) : Rabbit Fascioliasis under- 
Bithionol Treatment. Alex. Med. Bull. 19 (4) : 983-990. 

Acosta-Ferreria W., Vercellie-Retta J. and Falconi L.M. (1979) : Fasciola 
hepatica human infection. Histopathological study of sixteen 
cases. Virchows archiv. A pathological anatomy and histool@ 
383 : 319 - 327. 

Andrade, Z.A. (1956) : Liver sinusoidal pathology and schiitosomiasis. 
Rev. da Soc. Brasil de Med. Trop. 19 (2) : 63 - 65. 

Balci, S. (1975) : Human fascioliasis gall baldder invasion by flukes 
in 5 years old boy. Clin. Pediat. 14 : 1068-1069. 

Burns, R., Weide, G.V. and Chan, C. (1972) : Laminated mitochondria1 
inclusions in hepatocytes of liver biopsies. Archs, Path, 94 : 75, 



Duan, B.N., Cao, H.Y., Du, Z.S., Ruan, M.L., Zou, X.Z. and Wang, S . X .  
(1986) : Clinical analysis on 13 cases of fascioliasis. Chinese J. 
Inter. Med. 25 : 746 - 747. 

Eisen H.N. (1980) : Ig E receptors (Fc) on mast cells and basophils. 
In : Immunology. An Introduction to molecular and cellular 
principles of immune responses. 2nd Edition. Happer and Zow 
publishers. Philadelphia, London, New York, Mexico, Hager- 
slown Sao Paulo, San Francisco, Sideny. 

Isserof H., Sawma, J.T. and Reino, D. (1977) : Fascioliasis : roIe of 
proline in bile duct hyperplasia. Sci. 198 : 1157-1159. 

Janes, E.A., Kay, J.M., Milligan, H.P. and Owens, D. (1977) : Massive 
infections with Fasciola hepatica in man. Amer, J. Trop. Med: 
63 : 836842. 

Johannesseen, J.V. (1979) : Cirrhosis. In : Electron Microscopy in Hu- 
man Medicine. The liver, the Gall bladder and Biliary Ducts. 
Vol. 8. McGraw-Hill International Book Company, New York, 
St Louis, San Francisco. 

Lang, B.Z. (1967) : Host-parasite relationships of Fasciola hepatica in 
the white mouse. 11. Stu~ies  on acquired immunity. J. Parasit. 
53 : 21 - 30. 

M.asaba N.E. (1981) : Fascwla hepatica infection in mice observation 
on primary infection and effects of albendazole. Ann. Trop. 
Med. Parasit., 72 (2) : 185. 

Masake, R.A., Wescott, R.B., Spenser, G.R. and Lang, B.Z. (1978) : The 
pathogenesis of primary and secondary infection with Fasciola 
hepatica in imce. Vet. Path. 15 : 763 - 769. 

Moreto M. and Barron J. (1980) : Laparoscopic diagnosis of the liver 
fascioliasis. Gastrointest. endos. 26 : 147 - 149. 

Perry, W., Goldsmid, J.M. and Gelfand, M, (1972) : Human fascioliasis 
in Rhodesia Report of a case with liver abscess. J. Trop. Med. 
75 : 221 - 223. 

Popper, H., Rubin, E., Hutter, F., Paronetto, F. and Barka, T. (1960) : 
Parenchymal fibrogenesis : the liver, Ann. NY. Acad. Sci. 
86 : 1075. 

Schaffner, F., Barka, T. and Popper, H. (1963) : Heaptic mesenchymal 
cell reaction in liver disease. Exp. Mol. Pathol. 2 : 419. 

Soga, J., Terada, I., Kasukawa, M. and Koizumi, F. (1970) : ~ltrastruc-  
tural changes of cirrhotic liver associated with alcoholism-a 
case report. Acta. Path. Jap. 20 : 339. 



Steiner J.W., Jezequel A.M., Phillips M.J., hliyai K. and Arakawa K, 
(1980) : Some aspects of the ultrastructural pathology of the' 
liver, in I-I Poppeer and F Schaffner (eds). Progress in Liver 
Disease:;, Grune and Stratton, New York, Vol. 2. 

Theron, J.J. and Liebenberg, N. (1963) : Some observations on the 
fine cytology of the parenechymal liver cells in kwash orkor 
patients. J. Path. Eiact., 86 : 109. 

Uribarrena, R., Borda, F., Munos, M. and Rivero, Puente A. (1985) : 
Laparoscopic findings in eight cases of fascioliasis End. 17 : 
137 - 138. 

Vanlrier, G.E. (1986) : Ig E antibody responses in schistosomiasis 
measured by radioallergosorbent test : In nuclear and related 
techniques in parasitology. A laboratory manual., E.G. Hayunga 
and M. Slek Jv  (1986) (eds). A Technical Document issued 
by Internat Atomic Energy Agency. Vienna. 



EXPLANATION OF FIGURES 

Figure 1. (a) A fibrovascular track (T) traversing the liver parenchy- 
ma and surrounded by eosinophils (E), lymphocytes (L) and 
giant cells (G), H & E X 400. (b) A perivascular lympho- 
cytic !infiltration in between the liver cells. H & E X 300. 

Figure 2. (a) Semithin section of the portal tract with proliferating 
bile ducts (D) and dense collagen fibres (F). Toluidine blue 
X 500 (b) Semithin section of the portal tract with dense 
collagen fibres (F) and many mast cells (M). Toluidine 
blue X 500 (c) Semithin section of necrotic liver cells (N), 
surrounded by collagen fibres (C) and fibroblastic proli- 
feration. Toluidine blue X 500 

Figure 3. (a) Fibrotic portal tract with nearby degenerated liver cells. 
H & E X300 (b) Granuloma cells predominantly made up 
of epithelioid (T) cells and histiocytes (f?) H & E X3OO 
(c) Liver cells after bithionol treatment, looking near to 
normal. H & E X300. 

Figure 4. (a) Electron micrograph of three hepatocytes with dilated 
intercellular spaces (Is) bearing microvilli (m) on their 
surfaces. The hepatocyte close to the sinusoid shows dilated 
Disse space (D) with collagen fibres (C). X 5000. (b) Late- 
ral surfaces of neighbouring hepatocytes, dilated and 
covered by numerous complex microvilli (m). X 8000. 
(c) Part of 2 neighbouring hepatocytes after bithionol treat- 
ment showing normal canalicule (C), bound by desmosomes 
(D).  x 8000. 

Figure 5. (a) Liver cytopi~ism before treatment showing big mi,a- 
chondria (M) with inclusion bodies (Ib). X 10000 (b) Elect- 
ron micrograph of the portal tract with 2 active lympho- 
cytes (L), having dense collagen in their nuclei (Cl). -4 
fibrocytes (F) and dense collagen fibres (C). X 5000 (c) A s  
acZive fibroblast in the portal tract with serrated nuclear 
membrane and prominent nucleolus (Nl), laying down 
dense collagen fibres (C), X8000. 
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