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The Abstract of Final Report No. 2.

Biopsy materials from human liver or kidney in cases of
infectious hepatitis, serum hepatitis, hemolytic jaundice,
chronic non-specific hepatitis, and familial non-~hemolytiec
Jaundice were studied in thin sections with the electron
microscope. The cases of infectious hepatitis and serum ’
hepatitis showed cytoplasmic particles suggesting a virus
etiology, but it was impossible to identify characteristie
particles in other cases. The ultrastructure of cellular
alterations accompanying infection by the virus and other
hepatotoxic agents was demonstrated and discussed in detail.
Further study will afford a further approach to the clarifi-
cation qf the genesis and development of the particles
mentioned above.
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l. Purpose of the Investigation

The purpose of the investigation is to make an electron
microscope study on biopsy materials of human liver or
kidney in cases of infectious hepatitis and other disesses.
An sttampt has been made to claeriiy what has been left
unzettled, e.g., how multiplication of the virus particles
igs carried out, in what relationship cell organelles stand
with the infection, and ccmparison of the fine structure
in the cases of infectious hepatitis and other liver
diseases.

2. Materials and Methods

The laboratory tests were previously made as follows:
Van den Bergh, direct and indirect; dcteric index; Kunkelj
thymol unit; CCF; BSP; total protein; cholesterol; ester
type cholesterol; alkaline phosphatase; syphilis test;
erythrocytes; leucocytes; haemoglobin index; etc. A
diagnosis was made sure on light microscope examinations
of biopsy materials or vantrotomy.

The biopsy materials of the liver oxr kidney from patients
were available for electron microscopy. The specimens were
cut with a razor into slices about 3 mm. in thickness, and
immersed for 15 minutes in 1% osnium tetroxide buffered to
PH 7.4 with the Michselis veronal-acetate buffer. These
slices were then cut into smaller blocks ca. 1 mm. in
thickness and fixation was continued to a Total of 60 to
90 minutes. After fixation, the specimens were directly
dehydrated in a series of increasing concentrations of
ethyl alcohol, and embedded in a mixture of methyl and
n-butyl methacrylates, or in ¥pon epoxy resin. Sections
were obtained by using the Porter-Blum microtome equipped
with a glass knife, and mounted on copper grids coated
with formvar. The sections were then stained according te a
slight modification of Watson's lead aceta’:e procedure or
uranyl acetate, and a thin coat of carvon evaporated onto
them. They were examined in an Akashi TRS_EOEl, TRS-60B or

TRS-80 electron microscope or an electron microscope of the
Japan Flectron Company, model JEM-6C.

3. Results , ,
The electron microscopic patterns of biopsy specimens of

the liver obtained from two cases of non-infectious ‘

hepatitis will be described in the present report. The

materials were fixed with the methods smentioned above,

embedded in Epon epoxy resin, and exsmined with the

electron microscope, without staining.

One patient, a 23-year-old man, was admitted to Nara

Y
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Medical University Hospltal because of Jaundice which had
developed from three yeurs ago. The laboratory tests
revesled the following: erythrocytes 3550,000; leucccytes
4,30C; hzemoglobin index 2.88; icteric index 35; bilirubin
direct 0.9 mg/dl, indirect 3.6 mg/dl; Van den Bergh direct
(~), indircct (+); COF (#); BSP 2%; syphilis test (-). A
ciagnosis of hewmolytic Jaundice was made on light examina-
tione and rcesults of the tests.

The: other patient, a 25~year-old nan, was admitted to .
Nara uedical University Hospital because of jaundice which
i:ad developed threc months ago. The laboratory tests
revealed the following: erythrocytes 5260,000; leucocytes
6,400; haemoglobin index 0.98; icteric index éo; CCF (4);
BSP 52%; syphlis test (~). A diagnosis of chronic hepatitis
was nade on light examinations and results of the tests.

The first case (Tigs. 1-3)

The pglycogen granules appear as light spots duing to
noastaining with heavy metals. Numerous mitochondria in
sx:all size are found in the cytoplasm of the parenchymal
cell. They are filled with homogeneous matrix, being devoid
of almost their cristae. Palade ribonucleoprotein particles
(ribosomes) appear isolated or attached to the outer
surfaces of the endoplasmic reticulum. The ribosomes are
characteristically found to have been arranged along the
ouser surfaces of the mitochondria (Fig. 1). Numerous dense
particle aggregates have been found in the cytoplasm,
although only an aggregate is demonstrated in Fig. 1. It is
clearly understandable that the particles represent
ferritin particles in the parenchymal cell: of human liver
(1). The cytoplasm of these liver cells also contain often
roughly oval- or round-shaped bodies which are filled with
a homogenously dense particles and are surrounded by an
cyparently single membrane of greater density. These bodies
correspond in size and structure to the so called lysosomes
which possess hi levels of acid phosphatase activity. A
soughly round body less dense and more homogeneous than the
lysoson2 appears sometimes in the cytoplasm, being surround-
ed by an apparently single membrane and the matrix being
divided by irregularly running dense lines into many parts.
Mis body is assumed to be a lysosomal derivative (2).
¥irve-like dense particles have never beeon observed in the
nuclei zc well as in the cytoplasm.

The second cage (Figs. 4-6)

The glycogen granules appear also as light spots in the
parenchymal cells. Numerous ribosomes camn be seen in the
parenchymal cells and the Kupffer's cell, showing often

4
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definite arrangement in a rosette form. Mitochondria are
larger in size as compared with those in the first case., 4
round boly containing homogeneous matrix may be a lysosome.
Two dense bodies composed of dense particles about 60 A in
diameter are found in a vesicle. These particles correspond
to ferritin particles in size and density. Virus-like,
deunse particles have never been observed in this case.

4, Discussion

Several authors {(3-6) have indicated that infectious
hepatitis is caused by a virus. In attempt to visualize
intracellular virus and to obtain further information on
cell changes, e¢lectron microscope studies were made on
liver or kidrnev biopsies of infectious hepatitis and other
disease patienis.

Duringz the vwast one year, biopsy materials from liver or
kidney in cases of infectious hepatitis, serum hepatitis,
hemolytic jaundice, non-specific hepatitis, and familial
non-henolytic jaundice have been studied in thin sections
with the electron microscope. The cases of infectious
hepatitis and serum hepatitis have showed cytoplasmic
particles suggesting a virus etiology, but it is not
possible to show characteristic particles in other cases.

Braunsteiner et al. (7) have demonstrated small particles
ranging from 420 to 580 A in size in cases of serun .
hepatitis, and larger cyteplasmic bdodies 1,800 to 2,500 A
in dismeter in cases of probable epidemic hepatitis. Essen
and Lembke (8), and Morzychi et al. (9) had previously
observed virus-like particles 1, 4 in diemeter in
duodenal secretions, but no sections had been studied.
Their work was apparently regarded as unconfirmed.

Cachera and Darnis (10) showed particles ebout 1,800 A in
size in one case of relapsing viral hepatitis. Tujimura
et_al. (11) noted small cytoplasmic particles in a case of
hepatitis. They did not discuss these as being viral-like.
Gueft (12) demonstrated innumerable fine cytoplasmic oval
particles in the liver about 400 x 600 A in size in 3 cases
of serum hepatitis. Bearcroft (13-14) has demonstrated that
the cytoplasmic matrix of some liver in cases of infectious
hepatitis contains numerous granules which messure approxi-
nately 21.5 mp in diameter, and'sgfsostod that th.% nay be
possibly represent the causative virus. Recently, Rightsel
et al. (15), and Taylor et al. (16) have reported that ths
Infectious particle is 12 to 18 mp in dismeter on the tissue
culture of serum hepatitis virus.

Several authors have reported cyt:zlaslic particles
different in size and structure in infectious hepatitis, as
mentioned above. The present suthor's rindins:rzio rather
similar to those of Bearcroft (13=14). But, er atudy

H .
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will affoxd s further aspproach to the clarification of the
particles found in cases of infectious or serum hepatitis.

5. Summary

. Blopsy materials from human liver or kidney in cases of
infectious hepatitis, serum hepatitis, hemolytic Jaundice,
ehronic non-specific hepatitis, and familial non-hemolytic
jaundice were studied in thin sections with the electron
microscope. The cases of infectious hepatitis and serum
hepatitis showed cytcpiasmic particles su%gesting a virus
etiology, but it was impossible to identify characteristic
particles in other cases. The ultrastructure of cellular
alterations accompanying infection by the wvirus and other
hepatgtoxic agents was demonstrated and discussed in
detail.
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7. Explanation of PFigures

Pigs. 1 to 3 show electron micrographs of thin sections
of the liver in hemolytic jeundice.

Fig. 1 depicts the nucleus (I') in which the karyoplasam
is fine granular in character and the nuclear enve 050 is
not clear in its double structure. Mitochondria (M) in
small size, light epots (megative images of glycogen),
lipide (L), and aggregate of ferritin particles.(FP
appear in the cytoplesm. Numerous riboscmes (srrows) are
found surrounded the mitochondrie” (M). A peculiar bedy (PB)
can he 'seen at the upper ¥ight corner. 44,000,

Pig. 2. The field is almost occupied by the nucleus (¥).
Ribosomes (arroun%n:!polr isolated or attached to outer
;uggaggg of cigte elements o2 the endoplasmic reticulum,.

] 4 ) ’




Fig. 3. Scveral dense bodies gDB) with or without
limiting membrenec, and ribosoues (arrows) appear in the
¢ytoplasm. X 36,C00.

Figs. 4 to 6 demonstrate electron micrographs of thin
sections of the liver in chronic noan-specific hepatitis.

Fig. 4 shows the Luruer'c stellate cell (¥C) in which
the nuclisus {(N), nuclsoilas (ML), and the cytoplasm with
numerous smcoth and rouzh surfaced endoplasmic reticulum
(ER) as well as wibth isolated ribosomes are clearly
visible. X 40,000.

Fig. 5. Ribosomes (arrows), lysosome (LY), mitochondria
(M) and negative images of glycogen granules are visible in
the cytoplasm. X 37,000.

Fig. 6. Two aggregates of ferritin particles (FP),
ribosomes (arrows% and vesicles (V) are found in the
cyteplasm. X 45,000.
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