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Abstract. The comparative morphology of the Fater papilla of animals with and without gall bladder was studied. It
was established that those animals that have a gall bladder larger than the Fater papilla have an ampoule with a complex
network of folds, which is not the case for those who do not have a gall bladder.
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Introduction. The congenital absence of any
organ is a severe developmental anomaly and often
leads to serious consequences. However, there are
organs that are not available in all representatives of
vertebrate animals similar in terms of the conditions
of existence and the nature of nutrition. These organs
include the gallbladder. Some animals (rats, horses,
camels, elephants, rhinos, etc.) and birds (pigeons,
turtledoves, ostriches, etc.) do not have it. This great
biological problem, which attracts the attention of
researchers in this century, is far from its final solu-
tion. However, the literature data concerning the
functional significance of the gallbladder indicate that
it is involved in the regulation of the digestive activi-
ty of the small intestine, affects the functional activity
of the sphincter of Oddi [3, 5, 9]. There are works
devoted to the peculiarities of the structural organiza-
tion of the major duodenal papilla [10], which indi-
cate the presence of a complex of sphincters. There
are works concerning the role of the gallbladder [1,4,
7]. Naturally, the question arises, how does the com-
pensation of these functions occur in those animals
that do not have a gallbladder? The gallbladder by its
contraction (together with the common bile duct) cre-
ates pressure that contributes to the opening of the
sphincter of Oddi. Therefore, it can be assumed that

in vertebrates that do not have a gallbladder, the
sphincter apparatus of the terminal section of the
common bile duct should also have its own character-
istics. According to the literature data [2, 6, 8], the
ampulla contains 3-5-tier semilunar folds that form
valves. There are also comparative morphological
works devoted to this issue [5, 7, 8]. The above data
suggest that the reasons for the absence of the
gallbladder in a number of vertebrates have not been
fully established, and this major biomedical problem
is far from being finally resolved.

Purpose of the study. The study of compara-
tive macroscopic and microscopic features of the pa-
pilla of Fater in mammals with and without a
gallbladder.

Material and methods of study. The material
for our research was the papillae of 10 rats and 6
horses (do not have a gallbladder), 12 rabbits and 11
representatives of cattle (have a gallbladder). In hors-
es and in representatives of cattle, the structure of the
Fater papilla was studied macroscopically under a
binocular magnifying glass. Fater papilla of rabbits
and rats was studied microscopically by obtaining
serial sequential sections. The materials were fixed in
12% neutral formalin, neutralized with a saturated
solution of sodium tetraborate. Histological pro-
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cessing of the material and filling in paraffin was car-
ried out according to the generally accepted scheme.
Serial successive sections of the material were stained
with hematoxylin-eosin, according to the Van Gieson
method and impregnated according to Grimelius.
Research results. In representatives of cattle,
the longitudinal fold of the duodenum is distinct, and
at the top there is a papilla of Fater, the mouth of the
ampulla of which is in the form of an oval hole (Fig.
1A). In the thickness of the longitudinal fold there is
an ampulla, in the form of an expanded part of the
channel of the intra-wall section of the duct. The ex-
pansion cavity has an oval shape. In horses, the longi-
tudinal fold of the duodenum is not visible. The
channel of the intramural part of the bile duct has the
same diameter throughout. Fater's papilla has the
shape of the end of a tube with wrapped edges. The
mouth has a slit-like shape (Fig. 1B). The
longitudinal fold of the duodenum of adult rabbits at
the distal end form the papilla of Fater. In the lower,
most protruding part of the longitudinal fold, one can
see the mouth of the ampoule in the form of a
pinhole. Below the mouth, the longitudinal fold
narrows and gradually becomes indistinguishable.
The common bile duct “enters” the outer wall of the
duodenum at an angle of 30° to 48°. First, the
common bile duct attaches to the outer wall of the
duodenum and gradually sinks into it. At this level,
the mucous membrane of the common bile duct
forms longitudinal folds. The muscular membrane of
the intestine and the common bile duct are connected
in a peculiar way. The outer longitudinal layer of the
muscular layer of the duodenum merges with such a
shell of the common bile duct, forming a common
muscle layer. The mucous membrane of the duct
forms wide folds of longitudinal orientation. As the
common bile duct sinks, the muscular membrane of
the intestine and the duct merge completely and the
duct remains inside this membrane. It should be noted
that in this place, almost the entire muscular
membrane is located circularly, forming its own
sphincter of the common bile duct. At the same time,

A
Fig. 1. Macroscopic structure of the Fater papilla of a bull (A) and a horse (B). macropreparation. MBS. Ob.4,
0k.6.

it is impossible to separate the muscular membrane of
the duodenum and the common bile duct, which
suggests that they function in a complex manner. At
this level, the folds of the mucous membrane become
high, acquire various configurations, and
anasthmoses appear between them. The lumen of the
duct expands compared to the previous level, and
begins to form the ampulla of the Fater papilla.
Further, the common bile duct gradually penetrates
the muscular membrane of the intestine and the bulk
of this membrane is located laterally from the duct.
The lumen of the duct expands, forms an ampulla,
and the folds of the mucous membrane become long,
anastomosing with each other, as if they divide the
walls of the ampulla into separate chambers of
various configurations. The mucous membrane of the
common bile duct becomes much thicker and glands
appear in it. Gradually, the muscular membrane from
the side of the lumen of the intestine becomes
thinner, and the ampoule is surrounded on three sides
by the mucous membrane of the duodenum. This
intestinal lining also contains many mucous glands.
Further, the lumen of the ampoule becomes wide, all
the folds anastomize with each other and they form a
single complex (Fig. 2). The muscular membrane
from the side of the intestinal cavity becomes thinner.
The ampoule has a maximum width. It should be
noted that when studying micropreparations of the
internal relief of the ampulla of the Fater papilla from
fixed and non-fixed material, a significant difference
was revealed. When fixing the material, apparently,
some wrinkling of the material occurs under the
action of the fixative, and when studying
micropreparations from this material, the folds of the
ampulla of the papilla of Fater seem to be compacted
and the distance between them (the free cavity of the
ampulla) is relatively wider (Fig. 2.2). On

micropreparations prepared in a cryostat from fresh
(non-fixed) material, the folds have a high density
and the distance between them is insignificant (Fig.
2.1).
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Fig. 2. Cryostatic (1) and paraffin (2) sections of the ampulla of the Fater papilla of an adult rabbit. 1
impregnation according to Grimelius. 2-staining with hematoxylin-eosin. Ob.20, ca. 10. A-cavity of the
ampoule with folds. B-muscular membrane of the ampoule. C- submucosa of the duodenum with Brunner's
glands, D- cavity of the duodenum.

This is also confirmed by our morphometric
studies: if the ratio of folds and free space on
micropreparations from a fixed material is from 1.2 to
1.6 conventional units, then in preparations from non-
fixed material these figures are respectively 1.8 and
1.9. In rats, the intramural part of the common bile
(hepatic) duct, as well as in horses, does not form a
pronounced ampulla with complex mucosal folds.
There is a slight expansion of the duct at the mouth.
However, the mucous membrane of this expansion
does not have pronounced folds, the cavity is free.
The aperture is slit-like and mobile folds are also not
visible in it.

Thus, in rabbits and cattle that have a
gallbladder, the papilla of Fater forms a pronounced
ampulla (ampulla of Fater) with a complex network
of folds, while in rats and horses that do not have a
gallbladder, such an ampulla is not found.
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MAKPO- H MUKPOCKOIIH9ECKHE
OCOBEHHOCTH PATEPOBA COCOYKA

Jlexkarnos T.J]., Paxmanos 3.M., Paxmonosa X .H.

Pe3tome. H3yuena cpasHumenvras mopgonocus
ghameposa cocouxa y JHCUBOMHBLX, UMEIOWUX U HEe UMEIO-
WUX JICEUHBII NY3bIPb. YCMAHOBNIEHo, Ymo y mex Jicu-
B6OMHBIX, KOMOPble UMEIOM JICEeNYHbIl NY3blPb 6 MOouje
ghameposa cocourxa umeemcs amnyia co CJIONCHOU CEmblo
CKLAOOK, Ue20 Hem y HCUBOMHBIX HE UMEIOWUX JICeTUHbLL
ny3bipb.

Knrouesvie cnosa: ®@amepos cocok, cpasHumenv-
Hast Mopgonoeust.
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