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Abstract

The hepatic system of eleven specimens of rou-
tinely fed Siphonops annujalus was siudied using
light. and electron microscopy, and histochemistey,
Its general structure agrees with previously known
information from amplubia. {ts hepatocytes, however,
present an unexpected scarcity of rough endoplas-
mic reticulum, few Jysosomes and fat droplets, an
abundance of glycogen beta particles and an excep-
tiona) amount of smooth endoplasmic reticulum. The
macrophages, visible in its sinusoid cupillaries
(Rupffer cells), present morphological and histochemi-
cul charactenstics that confirm their participation in
the phagocytosis and digestion of aged erythrocytes.
The sbundance of leucocyles and occasional mitotic
figures in the sinusoidal lumen suggest a possible
intrahepatic hematopoietic activity. lto's (Fal storing)
celts and collagen reticular fibers were observed in
Disse’s space.

Key words - Liver. Gymnophiona, sinucture, his-
tochemistry.

introduction

Siphonops annulatus is a Gymnophona udipted 10 ter-
restrial and borrowing iife hike an carthworm. Found in humid
and sermarid areas this species produces eges with a leath-
ery covering. Its metamoi ptiosis oceurs before hatching this
representing a group of Gymaophiona well adapied to ter-
restrial Jife. S annulatucis therefore a suitable animal to study
the process of adaptation of an amphibian to an exclusively
wirestnal habitat. More informations on the biolugy and its
general angtomy and structure of the initial drgestive ract
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and urinary system of this animal were published (7.2). Be-
cause of their limited distribution and the environment they
live . the Gymnophiona are one of the least known groups
ol terrestrial vericbrates (3). Although the microscopic struc-
ture of several organs of Gymmophiana have been studied.
the literature regarding their liver is scarce. A detailed analy-
sis of the structure of this organ was 10 our knowledge only
presenicd for the liver of Ichthyophis kohtaoensis (10). In
this paper we present the results obtained by studying this
organ with light and electron microscopy. and histochemis-

try.

Material and Methods

Eleven specimens of routinely (ed adult Siphonops
annulatus Mikan, 1820, of both sexes. classified according
to Taylor (9), were used. They weighed between 23 and 48 g.
Their organs were fixed by intraperitoneal injection of 44
paraformaldehyde or 2% glutaraldehyde dissolved 1 0.1M
phosphate bufferad saline respectively for light and eiectron
microscopy. Posfixauon in 1% osmic acid and urany] acetate
was used far electron microscopy. Embedding wis performed
m Leica Historesin and Araldite respectively for light and
clectron microscopy. One, lwo and three micrometer thick
sections were stained with pararosanilin 0.1% and tofuidin
blue 0.2% in 1% sodium borate. Thin sections of this material
embedded in hydrophihc resin produce figures of higher rexo-
lution as compared to paraifin embedded material thus per-
mithing a better study of cells and tissues (3). The distribo-
tion of glycogen was studied using the periodic acid schitf
(PAS) reaction according 1o (1). Perl's classical method tor
the study of ron present in hemosiderin was performed ac-
cording to the instnuetions present in (4), Thin sections for
electron microscopy were contrasted with uranyl acetate and
lead citrate. Further information regarding the use of this
material was presented in (7.2).



Results

The hver of 8. anpulatus presents the following main
components: 1. A thick hematopoietic capsule. 2. Hepato-
cytes. 3. Sinusoid capillarics and (heir content. 4. Bile ducts
and gall bladder. 5. Aggregates ol macrophages containing
melanin. tems 2 10 4 will be studied in this paper while items
I and 5 will be dealt with on seme other aceasion.

Hepatocytes - They present a piramidal form and arc ag-
gregated in chords limiting an internal lumen. the bile canali-
cult. Their nuclei are large, presenting conspicuous nucleoli
surtounded by nucleolar associated chromatin, Their het-
erochromatinis clearly visible and forms a thin layer beneath

the nuclear envelape (Figs.1 and 6). Their cytoplasm con-
ains two main components: the smooth endoplasmic reticu-
fum with its characteristic aspect of a membraneous
anostomosing network (Frgs.6. 7 and 8) occupying most of
the space, and round beta glycogen particles with an aver-
age diameterof 15 - 30 nm. No aggregates of these particles
{alfa form), presentin the mammalian liver, were found in this
materiat. When fixed with paraformaldehyde. the glycogen
particles are pushed to one side of the cell forming empty
regions in the cyloplasm. which are clearly visible in the
preparalions stained for mitochondria and glycogen ([Figs. |
and 3). When fixed in glutaraldehyde, these particles appear
associated with (he smooth endoplasmic reticulum and are
uniformly distributed 1in the cell (Fig.8). The amount of gly-
cogen, however, is variable and conspicuous differences can
be observed in neighboring cells (Figs.3 and 7) and between
different spectmens. This high diversity of g)ycoge){ con-
ent might be related to the feeding cycle for these animals,
which are fed at intcrvals of several days. Round and elon-
gated mitochondria are frequent and preseni a dense matrix
with scarce cristae (Figs.8 and 9). Scarce cisternae of rough
endoplasmic reticuluny are present. contrasting with what is
observed in manimalian matenal where this organclle is abun-
dant. Typical lysosomes and lipid droplets are present in
most hepatocytes. butin a small amount (TFigs.2 and 6). Golgi
complexes are present, but not conspicuous (Fig.9). Hepiito-
¢vles are bound to one another by relatively small desmo-
somes, present in their {ateral membranes. The bile canaliculi
present the usual structure observed in vertebrates, and have
abundant microvilli in their lumen, and also show conspicu-
ous. tipht junctions, adhesion belts and desmosomes (Fig. 9).

The sinusoid capillaries - These structures are limited by
a discontinuous layer of thin fenestrated endothelial cells,
permitong, therefare. an intimate contact of the blaod with
the hepatocytes. A very thin and discontinuous basal lamina
can be observed in the space between the endothelium and
the hepatocytes (Disse’s space). This space prescats abun-
dant hepatocyte microvilli and containg thin collagen fibrils
that can aggregate 1n bundics forming the reticular fibers,
clearly present in our material and initiaily described in the
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liver of mammals. These fibrils present an average diameter
of 48.3 mir and are thinner than the 70.2 nm diameter presem
in the fibrils of this animal s skin collagen fibers. Occasion-
ally small cells with scarcely branched cytoplasm containing
lipid droplets. probably Tio's (or fat storing) cells. are ob-
served in this space. The fumen of the sinusoids contains
mainly erythrocytes, leucocytes and macrophages. Fre-
quently accumulations of leucocytes are obscrved in this
region (Fig. 4). suggesting that they might be collections of
the same cellx. The fact that occasionally mitoses are locally
present suggest a possible intrahepatic nematopolene ac-
tivity. Frequenily large cells with & variable amount of
cytoplasmatic parlicles of diverse aspect are present, resl-
ing on the luminal surface of the sinusoid endothelium. These
¢eeils have the characieristie of cells of the mononuciear ph-
agocyte system and are known as KupfTer cells. (Fig. 2). The
amount of Kupffer cells is variable from specimen (o speci-
men. In some of them they are scarce and present few intra-
cyloplasmic granules, the opposite occurs in other speci-
mens. The liver and spleen of the anymals with few of these
cells do not present the aggregates of pjigment containing
cells, (the subject of a following paper). The study of Kupfter
cells shows aspects such as cell to cell adhesion 1¢s erythro-
cyles and very intense Perl’s reaction m large intrac ytoplas-
mic granules (Fig. 10) strongly suggesting erythrocyte ph-
agocytosis and digestion.

The ductal system and gall bladder - This system begins
in the bile canaliculi. These are followed by the bile ductules
constituted by small cuboidal cells with clear cytoplasm
(Fre.1'1). Ductules abut on the bile ducts which are also
formed by cubic cells surrounded by scarce conncctive lis-
sue (Fig. 11). These structures, gradually increasing in size.
are surrounded by an increasing amount of connective tis-
sue and present a lining of prismatic epithelial cells (Tig.12).
They converge and end in the gall bladder. The common bile
duct that binds the gall bladder 16 the mtestine presents a
thin, prismatic. mucous secveting cpitheliom that resembles
the lining of the stomach. Occasionally typical mucous se-
creting goblet cells are observed together with this epsthe-
lium (Frg.5). The presence of goblet cells in a continuous
mucous epithcliom is a rare situation in vertebrale epitheli.
Under the lanna propria, a thin muscuiaris mucosae is vis-
ible itnd athick layer of smooth muscle cells is present inan
inner circular and ouler longitudinal disposion. The gal
blidder presents a very thin wall with a simple prismatic
epithelia) cell Jayer and loose connective tissue interspersed
with (hin, smooth muscle cells. (Fig.1 ).

Discussion

Our results are in agreement with most of the observa-
tions reported in 1. kohwaoensts (10}. Thus we obtained simi-
lar findings regarding the structure of the liver ultrasuc-
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wre of the hepatocytes, sinusoid capillaries and Kupffer cells,
We present a more detailed study of the glycogen particles,
desmosome distnbution, and present evidence that the cells
they described as fibroblasts in Disse's space are probably
fto's (fat storing) cells. The conspicuous basophilic bodies
{ergastoplasm) present in the cytoplasm of mammalian
hepatocytes are not present in our material, This coincides
with the scarcity of cysternae of the rough endoplasmic reticu-
lum, This situation called our attention this cellular compo-
nent characteristically abundant in mammalian hepatocytes,
known to be the site of synthesis of most of their plasma
proteins (8). The exceptionally great quantity of smooth en-
doplasmic reticulum and glycogen also differ from what is
observed in mammalian hepatocytes. These observations
supgest thal these cells have preferential metabolic path-
ways with different characteriatics from what is convention-
ally known from studies in mammals. The fact that the fibrils
of the reticular fibers of the liver of S, annulatus present a
smaller diameter than the fibrils of its skin collagen fibers
confirms, in this species, the results we obtained comparing
these fibrils in fishes, amphibia, reptilia and mammalia. Itis
known that reticular fibers are constituted mainly by type I
collagen, while collagen fibers contain type I collagen (6). To
our knowledge this is the first 1ime that resulls regarding the
distribution of collagen types in Gymnophiona are presented.
The vccurance of erythrocyte phagocytosis and a positive
reaction with Perl's method for hemosiderin iron proves that
alsoin 8. annulatus Kupftfer cells are involved in the removal
and digestion ol aged ervthrocytes. In S. annulatus the mor-
phological aspects of this process appear more clear-cut,
due 1o the large size of the cells in this species.
Acknowledgements. The authors are grateful 1o C.Jared

who callected the animals and to Lujs Fransen for improving
the English.

All light micrographs when not specified are stained by
pararosanilin followed by toluidin blue.

Volume 8. Number 2. December - 1999 - ACTA MICRQSCOPICA

Fig.1. Section showing the dispesition of the
hepalocytes limiting a biliary canaliculus.
Ohbserve mitochondria stained with
Heidenheins hematoxylin. X 950

Fig 2. On top, the border of an aggregale of
cells containing pigment. Four Kupffer cells in
the sinusoid characletized by red stained
granulas (lysosomes) of diverse size and
guantify, Alsa in the sinusoid an erythrocyte.
Iynphocyles and neutrophiles. The pink
granules in the hepatocytes are mitochondriae
while the scarce dark ones are lysosomes. X
380

Fig.3. Liver parenchyma showing a diversity of
glycogen content and ts displacement (o a
cellular pole, an artefact produced by
paraformaldehyde fixation A blood vessel in
the center and an aggregate of leucocyles ai
{eft. PAS and toluidin stain. X 50

Fig.4. Shawing a region with many leucocyles
and erythrocytes and Kupffer cells in a
sinusoid. X 380

Fig 5. Section of the common bile duct with ifs
limng of mucous secreting cells associated
with goblet cells. PAS and loluidin slain, X 50
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F13.6. Electron micrograph of hepalocyles himiting a canaliculus (C). The grey sicucturz=s are milochondria. Observe few lysosomes
(L) and kpid droplets (D). In the upper felt comer a reticutar collagen fiber (R) Smooth endopiasmic reticulum (S) occupies mast of
the area. X 7.200

. ] Fig 8. Showing an area ol smooth endoplasmic reuculum and the
Fig.7. Hepatocy'es with scan! amoun! of glycogen (above, fight) smali amount of rough endoplasmic reticulum (arrowheads).

ana much glycogen (below dark), jlustialing the diversiy of Scaicity of ¢nstae in the hepatocytes mitochondrnae. The dark
giycogen conten! in these cells X 6.900 granules are beta paricles of glycogen. X 41.700




Fig 3. Micrograph showing a bihary canalicuius [C) w'h the cel} Fig. 10. Showing two macrophages (M) making close contact
junctions involved in this siucture (arrowheads). Discree! Golgi (arrowheads) with a deforred enthracyle (E), X € 870
regions ({3}, mitochondriae (M) and lysosomes (L) are present. X

37.380

Fig. 117, Photomicrograph with a small biliary duct (upper left) Fig. 12, A lasger bitary duct with prsmatic epithelium infitrated by
surrounded by connactive bissue. On the rghl (arraw) a cuciule a lymphocyte {lelt), a plasmocyle (bejow} and a neutraphd {right)
| lormed by cubir epithelial cells. X 420 X 500
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Fig.13 Seclion of gall blagder. Simple prismalic epithelivm with cefl
funictions visible i their apex (arraw) covering a hin layer ol smooth
muscle cells and Joose connective tissue. X 700
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