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The lymph nodes of pigs differ significantly from
those of most other mammals. They have been refer-
red to as �reverse type� lymph nodes; the tissue that
resembles the nodal cortex in other species is located
centrally, whereas medullary tissue is generally found
on the periphery (3). This inverted type was first de-
scribed by Chievitz in 1881 (after: 17). Lymph nodes
of the same type have been recognized in elephants
and rhinoceroses (5) and dolphins (22). However,
there have been several reports which suggested that
pig lymph nodes possessed the same histological
architecture and intranodal lymph flow as in other
mammals (1, 21).

For a long time it was believed that �reversal� is the
genuine lymph flow pattern for lymph nodes of the
pig in contrast to other domestic animals; that is, the
afferent lymph vessels enter the node at a hilar depres-
sion and emerge from convex capsular areas (2). Func-
tionally, it has been considered that the lymph flow in
pig lymph nodes is identical to that in other mamma-
lian species, because the incoming lymph first flows
through the lymphatic nodules (6, 25, 26). Re-exami-
ning the structures in many various (superficial and

deep) lymph nodes using light (LM) and transmission
electron microscopes (TEM) has revealed the existen-
ce of several lymphoid segments called �nodular units�
of various sizes. Each nodular unit possessed the
A-type hilus and the E-type hilus, which was located
between nodular units. Afferent lymphatics (AF)
entered at the A-type hilus, and efferent lymphatics
(EF) left the node at both the E-type hilus and convex
surfaces (17, 19). However, medulla-like tissue was
distributed in the peripheral regions around the E-type
hilus, whereas cortex-like tissue was located not only
in the central area of the nodular unit but also in the
sub-capsular area around the A-type hilus (17).

According to Spalding and Heath (25), in the pig
inguinal lymph node most of the lymph passes from
AF to trabecular sinuses in centrally located dense
nodular tissue. Lymph flows from the sinuses in the
diffuse tissue into EF � these are usually in the capsule
or along the plane of fusion of adjacent node anlages.
The observation of larger lymph nodes formed by
a fusion of several node anlages (4, 20), together
with the distribution of carbon particles, as well as of
Microfil within lymph nodes, supports the view of
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Binns (3) that the pig lymph node comprises several
systems, each of which receives a separate lymph sup-
ply. However, more than one AF may contribute to
each system, and that small nodes may form a single
lymph system (26). Furthermore, in this species most
migrating lymphocytes do not use the classical route
via efferent lymphatics to leave the lymph node. High-
-endothelial venules (HEV) are the entry sites for lym-
phocytes and in pigs probably also the exit site for
recirculating lymphocytes (24).

Despite many investigations concerning the charac-
teristic morphological knowledge of means of lymph
transfer in many lymph nodes emerging from various
body regions in the pig, no investigations have been
conducted on lymph nodes related to reproductive
organs. The earlier studies on the lymphatic system in
reproductive organs in pigs concern mainly: the loca-
lization of lymphatic vessels in the uterine broad liga-
ment (15, 16), their structure on light and electron
microscope level (11-14) and the presence of various
factors in their walls (8-10, 27). A recent study by
Doboszyñska (7) revealed that lymphatics leaving the
ovary, oviduct and various parts of porcine uterus con-
nect with lymph nodes between the distal vascular sub-
ovarian plexus (VSP) and uterine artery in the para-
aortal regions of the left and right parts of the uterine
broad ligaments.

In this study, the morphological features of pre- and
post- lymph node transfer pathways with special consi-
deration of the central cistern in various lymph nodes
connected with reproductive organs and arranged in
the porcine broad ligament were examined.

Material and method
Reproductive organs including ovaries, oviducts, uterus

and vagina with left and right uterine broad ligament and
all its lymph nodes were collected from 30 cyclic pigs im-
mediately after slaughter in a local slaughter-house. Lymph
nodes collected from 17 pigs were used for histological
examination. The lymph nodes from the others 13 pigs were
injected with various substances.

To expose the afferent (prenodal) and efferent (post-
nodal) lymph pathways as well as intranodal ones, 10%
aqueous gelatin masses colored with red, yellow and black
or white ink were used. These gelatin substances as well as
similarly colored Microfil (compound for Microvascular
Injection-Flow Tek, Inc. Boulger, Colorado) were applied
during a slow manual injection using hypodermic needles.

To fill intranodal pathways connected by prenodal lym-
phatic vessels with oviductal walls, ink-gelatin mass or
microfilm was administered along the internal mesenteric
margin/-s of the oviductal infundibulum, ampulla and isth-
mus into subserosal connective tissue at 3-5 mm intervals.
The contrast-colored tracers were injected into the sub-
serous tissue of the uterine horn, corpus, cervix and
vagina, uni- or bilaterally (dorsal and ventral) following
the procedures described by Doboszyñska (7). The lym-
phatic pathways emanating from the ovary and reaching
mainly the large composed lymph node were obtained by

introduction of the filler into the ovarian interstitium. Ad-
ditionally, aqueous India ink was injected into all repro-
ductive female organs until it appeared in lymph nodes of
the broad ligament, as well as in the paraaortal regions.
The tissue with fillers in afferent, nodal and efferent path-
ways were left for 2-3 hours at room temperature for soli-
dation of the filler. Some samples were photographed.

Lymph nodes with the macroscopic-visible filler were
incised, fixed in 20% neutral buffered formalin, dehydra-
ted and embedded in paraffin in a conventional fashion.
Paraffin sections were serially sectioned with Reichert Jung
microtome into 4-10 µm slices. They were stained with
hematoxyline-eosin. Observations and photographs were
made with a light microscope (Nikon FXA, Japan).

Results and discussion
Studies on the 30 pigs displayed a greatly varied

number of lymph nodes connected with lymphatics
emanating from the reproductive organs. In the right
or left uterine broad ligament, 7 to 11 normal lymph-
nodes and 5 to 8 hemal lymph nodes were found. Some
of them were localized in the mesovarial part of the
broad ligament, mainly in the VSP area (fig. 1). How-
ever, all studied animals were characterized by the pre-
sence of large composed lymph nodes called �central
lymph nodes� (5-7 nodular units), with a diameter of
16-30 mm. After being filled with different colored
masses, many branches of the lymphatics connected
to the reproductive organs drain off lymph from the
ovary, oviduct, uterus, cervix and parauterine parts of
the vagina, create a thick band and enter into the lymph
node in its middle area surrounded by the normal and
hemal lobes (fig. 1). The remaining studied lymph
nodes, independent of size and localization, were con-
nected with reproductive organs and depending on the
localization were composed of precollector or collec-
tor lymphangions. In the paraaortal region, a short or
long internodal connection was composed of regular-
length lymphangions with a dense wall. They belong
to the pathways, either efferent for one lymph node or
afferent for another. Lymph nodes were found in the
paraaortal area and thus macroscopically provide evi-
dence of composed lymph nodes (2-4 lobes), which
possess a connection with more than one afferent lym-
phatic. However, some of these nodes were connected
not only with reproductive organs but also with the
urinary tract of pigs.

Numbers and structures of lymphatics entered (vasa
afferentia, AF) and left (vasa efferentia, EF) were cor-
related with the type of the nodes: single or compo-
sed. In the single nodes, especially in the small, round,
oval or cylindrical shape (diameter 5-7 mm), AF lym-
phatics, usually single, were present mostly on the pro-
trusion pole (fig. 4), opposite to the pole with 1-2 EF
lymphatics. In this type of lymph node the hilus with
efferent lymphatics were characterized by a great num-
ber of blood vessels. Those vessels were situated in
the vicinity of EF lymphatics of the E-type hilus (fig. 5).
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AF pathways of single
lymph nodes, running
with the lymphatics le-
aving the ovary, laying
in VSP area, and drai-
ning lymph from the
oviduct and suboviduc-
tal part of uterine horn
(lymphatics forming
the paraovarian lym-
phatic plexus (PLP)
were created with pre-
collector lymphan-
gions. The walls of
those lymphatics were
thin, whereas the val-
ves were characterized
by a significant length
and often uni- or bila-
teral occurring double
lobes (fig. 2). The val-
ves� endothelial cover
also drew attention due
to the large and sig-
nificantly protruding
nuclei, especially com-
pared to the endothelial
cells of the same ves-
sel. However all other
lymph nodes connec-
ted with the pig repro-
ductive system, inclu-
ding the central lymph
node, have AF lympha-
tics formed from col-
lector lymphangions
with much thicker
walls than of AF lym-
phatics occurring in
precollectors. Their val-
ves were much longer
and often with charac-
teristic folds (fig. 3).

Fig. 1. Ovarian (red), uterine (yellow), utero-cervical and vaginal (black) lymphatics and their connections with lymph nodes
visible on the dorsal surface of the broad ligament. Small arrowheads � small lymph nodes, large arrowhead � composed
central lymph node. OV � ovary, OA � ovarian artery, UC � uterine cervix, VSP � vascular subovarian plexus, H � hemal and
N � normal lobes of central lymph node.
Fig. 2 and Fig. 3. Cross-sections of afferent lymphatics of hemal and normal lymph nodes, lying near the VSP and in the
paraaortal region, respectively. Fig. 2. � double valvular lobules of valves visible in half cross-section of the lymph vessel
(arrows). Fig. 3. Single long valvular lobules with characteristic tucks (arrows). HE. × 625 and × 125.
Fig. 4 and Fig. 4

1
. One of four afferent lymphatics (AF) and blood vessels (arrows) visible in shallow-hilus (asterisks) from egg-

similar shaped normal large lymph node after filling of all internal roads by introduction of carbon particles only into one of
four AF-lymphatics. HE. × 50. OP � ovarian precollectors non-related from visible node. Arrowheads � marginal sinus (visi-
ble also on Fig. 4

1
. in magn. × 625), PC � proliferate centers of the cortical layer lying in medullar layer, SM � cross-sections

of central sinuses (cortical and medullar).
Fig. 5. Lymphangions of several afferent lymphatics (AF) and numerous sections of blood vessels in afferent hilus (AH) with
adipose tissue of normal node connected with the uterine horn (visible on Fig. 1. � near VSP � small arrowhead). HE. × 50.
Fig. 6. Lymphangions of efferent lymphatics (EF) and sections of different blood vessels (arrows) in the efferent hilus (EH).
HE. × 50
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An increased number of AF lymphatics was noticed
in the largest single nodes which were usually oval,
cylindrical and up to 20 mm long, independently of
their localization. In some cases a thick bunch of up to
eight distinct vessels occurred. Most of them were vi-
sible on a central cross-section of the node. Then their
lymphangions, in various shapes, sizes and wall-thick-
ness � depending on the localization (for examples thin-
walled from the area of VSP and thick-walled in the
paraaortal region) � reached the node�s interior on the
convex pole, usually crossing through the heavily pad-
ded fibrous capsula (fig. 6). However, the amount of
EF lymphatics remained the same in relation to the
smallest nodes regardless of their dependence on nor-
mal or hemal lymph nodes.

Single nodes connected with porcine reproductive
organs are commonly able to fill all inner pathways
after the infusion of a marker into only one of the AF
lymphatics. An example of this is the node connected
with the ovary and located in the VSP area, where after
filling all of its inner pathways with carbon particles
(provided from one of four present AF lymphatics) in
the A-type hilus (fig. 4, stars), demonstrated the pre-
sence of lymphangions belonging to lymphatics inde-
pendently of a marker.

Generally, interior pathways in single lymph nodes
were interdependent of the characteristic porcine in-
verted system of the cortical tissue (located mainly in
the centre of the node) in relation to the medullary tis-
sue (located at periphery of the nodes). AF lymphatics
penetrated the capsule on the convex surface into the
marginal sinus. However, the sinus was not a structure
usually found on the entire periphery (particularly in
the smaller nodes) (fig. 4) and not always of regular
width. Its borders were determined by a rather thin
membrane which was visible when carbon particles
were introduced to determine the range of internodal
sinuses (fig. 5).

Macroscopic observations suggested a composed
structure for the central node situated in the meso-
metrium near the ovarian artery (fig. 1), similar to the
largest nodes from the paraaortal part of the ligamen-
tum latum uteri. Reconstructed microscopic images of
the disc-shaped central node (fig. 1, 7) show that AF
lymphatics, transporting lymph from most reproducti-
ve organs in the pig, were located in the very wide and
deep hilus, supplied of adipose tissue. This is why the
size of the AH sinus can be seen intravitally only after
preparation of the serous membrane along with a layer
of fatty tissue. Various colored lobes, normal and
hemal, were also macroscopically visible then, func-
tionally paired with specific nodular units with frag-
ments that are visible in microscopic images in fig. 7
and fig. 7

1
.

In two or three composed lymph nodes found in the
paraaortal area, the central cistern was significantly
smaller than presented in fig. 7 and in some cases was
bipartite, even or non-existent. In case of its occurren-

ce as in fig. 7, the lobes stuck directly to the cistern.
The very thin walls of the cistern were covered with
the thin, single-layered endothelium, similar in struc-
ture to AF lymphatics. Numerous blood vessels were
stuck to the walls of the cistern. However, the interior
of the cistern was filled with lymph. Another charac-
teristic feature was the valves of different configura-
tions in the system between AF and EF lymphangion
(fig. 9 and 10) of lymphatics connecting different or-
gans with a composed central lymph node. Particular-
ly, worth noticing were the long, bilateral or unilateral
paired valves and each of pair was embedded in a com-
mon, thick, muscular base (fig. 8).

This paper is a continuation of morphological stu-
dies of the lymphatic system draining lymph from por-
cine reproductive organs. Till now, lymphatic vessels
emanating from the ovary (14), uterine horn (16) and
oviduct (13) and connections of lymphatic vessels
draining female reproductive organs with lymph
nodes in pigs (7) were examined without considering
the structural features of lymph nodes. The aim of this
study was to examine the interior structure of lymph
nodes directly connected to porcine reproductive or-
gans, including single and composed nodes and parti-
cularly the interior pathway of lymph flow, especially
in a large, composed central lymph node.

Present studies on a large number of animals con-
firm the occurrence of a significantly diverse number
of lymph nodes connected with reproductive organs.
However, as shown earlier (7) these nodes are locali-
zed bilaterally in the broad ligament of the uterus:
1) on the edge of the mesovarium and mesometrium
as well as below the VSP; and 2) in the areas where
the endings of the great arterial trunks drain blood to
the aorta. Those parts of the broad ligament of the
uterus are called: the paraaortal region and paraaortal
lymph nodes.

Of the porcine lymph nodes studied to date � paro-
tid, mandibular, retropharyngeal, cervical, axillary (17),
intestinal, popliteal, inguinal (18) � most interesting
discovering the compound structure of the lobe where
particular lobes, referred to as �nodular units� and
arranged on various levels, protruded, forming an
uneven, convex surface (17). Among the composed
nodes of the broad ligament of the uterus, the central
node was similar to two or three smaller nodes from
the paraaortal area. Only the multi-lobed central node
was connected with porcine reproductive organs. In
the case of composed nodes occurring in the broad
ligament of the uterus and connected with reproduc-
tive organs, the lobes arranged on the same level did
not form rows but encircled the wide hilus which con-
tained AF and EF lymphatics as well as blood vessels.

In comparison with other porcine composed lymph
nodes, the difference between central and composed
nodes from the paraaortal region was that they varied
in the locations of their EF pathways. However, these
nodes contained several lymphoid segments of various
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amounts and sizes, which were referred to as �nodular
units� of which none of them had the E-type hilus
characteristic for this type of node (17, 18). In pigs,
this type of rather shallow hilus is drained by EF lym-
phatics which are placed on the peripheral of indivi-
dual lobes of the entire composed node (17). How-
ever, in composed nodes connected with the reproduc-
tive system and localized in only certain areas of the

broad ligament
of the uterus,
EF lymphatics
leaving indivi-
dual lobes on
small medially-
located depres-
sions passed
through an in-
tra-trabecular
lymph channel
towards the cen-
tral hilus next to
AF pathways.
Up until now
both the authors�
and Hoshi�s et
al. (17-19) expe-
riments show
a distinct dif-
ference in the
localizations of
AF and EF path-
ways in porcine
c o m p o s e d
lymph nodes.
This is probably
interdependent
of their localiza-
tion and connec-
tion with vario-
us porcine or-
gans or systems.
Anderson (1) as
well as McFar-
lin and Binns
(21) shows that
there are certain
morphological
differences be-
tween medulla-
ry-like tissue in
inverted nodes
in pigs and
medullary-like
tissue in non-
-inverted nodes
in other mam-
mal species.

Due to the
prevalence of single nodes occurring in the porcine
broad ligament of the uterus, the characteristically
arranged AF and EF lymphatics attracted particular
attention. Compared to composed nodes, AF lympha-
tics and blood vessels were found in single nodes on
convex and usually shorter poles. However, EF lym-
phatics leaving along with blood vessels were found
in the hilus. Intranodal lymph flow was confirmed with

Fig. 7 and Fig. 7
1
 Fragments of the central node cross-section with large central cistern (CC) surrounded

by nodular units (U1-U6). GC � germinal centers, TR � trabecula, AF � afferent lymphatic, arrows �
subcapsular lymph sinuses, arrowheads � blood vessels in the central cistern walls.
Fig. 8-10. Different configuration of valves between afferent (Fig. 8, × 250) and efferent (Fig. 9 and 10,
× 125) lymphangions of lymphatics connected with the central composed lymph node in pigs
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the use of colloidal carbon particles, which complete-
ly fills the intranodal pathways even after being admi-
nistered to only one tract. Based on this, it is supposed
that lymph flow could be interdependent on positio-
ned inversion of cortical- and medullary-like tissues.
To present the intranodal lymph pathways, marker
injected through AF lymphatics were shown earlier in
several other lymph nodes not connected with repro-
ductive organs (1). In such cases, subcapsular lymph
sinuses occurred between cortical-like tissue and cap-
sules as well as connected with peritrabecular lymph
sinuses. EF lymphatics from medullary-like tissue
could have therefore left the nodes of a E-type hilus.

Of the examined lymph nodes, including single no-
des localized in the broad ligament and connected to
porcine reproductive organs, the most characteristic
feature proved to be the central cisterns. Among
these, all possible types of cisterns occurred from other
nodes that are not connected with the reproductive
system in pigs or other animal species. Much atten-
tion was paid to two of the smallest nodes connected
with the isthmus of the uterine tube, regardless of this
they occurred in all of the adult animals. Due to the
pattern of cortical and medullary layers, these nodes
are not considered as the inverted lymph node type
based on the criterion defined in comparative histo-
logy (2, 6, 23). Nevertheless due to the lack of a cen-
tral cistern in the germinal center and the appearance
of a small fissure in the medial region, it can be sup-
posed that their development was not entirely com-
plete. So it can be assumed, that even though in the
studied pigs a normal estral cycle occurred, the struc-
ture of the mentioned nodes could indicate unfinished
development. It is still unclear why only lymph nodes
connected with lymphatics of the oviductal isthmus
failed to completely develop. On the other hand also
unclear is the reason for an increased number of cen-
tral sinuses in single nodes (even up to eight) compa-
red to composed nodes with only one but large central
sinus. As no data is available on these features in lymph
nodes connected with reproductive organs, no conclu-
sions can be made without further research.

References
1.Anderson J. C.: The micro-anatomy of the lymph node of germ-free piglets.

Br. J. Exp. Pathol. 1972, 53, 37-39.
2.Banks W.: Applied Veterinary Histology. Williams and Wilkins, Baltimore

1981, 57-59.
3.Binns R. M.: Organization of the lymphoreticular system and lymphocyte

markers in the pig. Immunol. Immunopathol. 1982, 3, 95-146.
4.Bouwman F. L.: Age changes in the lymph nodes. PhD Thesis, State Univ

East Lansing 1959.
5.Cave A. J. E., Aumonier F. J.: Elephant and rhinoceros lymph node histo-

logy. J. R. Microsk. Soc. 1992, 80, 209-214.
6.Dellmann H. D., Brown E. M.: Textbook of Veterinary Histology. Lie&

Febiger, Philadelphia 1976.
7.Doboszyñska T.: The connections of the lymphatic vessels draining female

reproductive organs with lymphnodes in the pig. Pol. J. Vet. Sci. 2002, 5,
29-34.

8.Doboszyñska T., Andronowska A.: eNOS, ET-1 and ETB-R immunoreacti-
vities in the porcine mesometrial lymphatics during the estrous cycle. Folia
Histochem. Cytobiol. 2002a, 40, 269-275.

9.Doboszyñska T., Andronowska A., Modzelewska B.: Endothelin-1 and
Endothelial Nitric Oxide Synthase immunoreactivity in lymphatic vessels of
the uterine broad ligament during the estrous cycle of the pig. Cell Tissue
Organs 2002b, 171, 152-161.

10.Doboszyñska T., Andronowska A., Modzelewska B.: Immunohistochemical
localization of ET-1 and eNOS in the lymphatic stomata of the porcine broad
ligament of the uterus. Folia Histochem. Cytobiol. 2001, 39, 15.

11.Doboszyñska T., Andronowska A., Zezula-Szpyra A., Maksymowicz M.,
Gawroñska B.: Ultrastructural changes in mesometrial lymphatics during the
oestrus cycle in pigs. Folia Histochem. Cytobiol. 1996b, 34, 53-54.

12.Doboszyñska T., Maksymowicz M., Andronowska A., Zezula-Szpyra A.,
Gawroñska B.: The ultrastructure of lymphatic vessels emanating the uterus
forming subovarian lymphatic plexus in pigs. Folia Histochem. Cytobiol.
1996a, 34, 51-52.

13.Doboszyñska T., Sobotka A., Andronowska A., Janiszewska L.: Oviductal
lymphatics and their relations with paraovarian lymphatic plexus in the pig.
Folia Morphol. (Warszawa) 1999, 58, 1-7.

14.Doboszyñska T., Zezula-Szpyra A., Jodczyk K.: Morphological basis of the
vascular paraovarian plexus functioning during the oestrus cycle in the pig
and sheep. Rocz. Nauk Roln. PWN 1991, 223, 1-96.

15.Gawronska B., Doboszyñska T., Zezula-Szpyra A.: Differentiation of
lymphatic from blood vessels in the broad ligament of the swine using S-100
protein immunohistochemical localization in the vascular endothelium.
Lymphology 1995, 28, 95-104.

16.Gawronska B., Doboszyñska T., Zezula-Szpyra A.: Lymphatic vessels in the
broad ligament of the uterus in swine. Lymphology 1992, 25, 90-96.

17.Hoshi N., Hashimoto Y., Kitagawa H., Kon Y., Kudo N.: Histological and
immunohistological studies on the architecture of lymph nodes in pigs. Jpn
J. Vet. Sci. 1986, 48, 1097-1107.

18.Hoshi N., Hashimoto Y., Kitagawa H., Kon Y., Kudo N.: A scanning electron
microscopic study on the architecture of lymph vessels and intranodal lymph
pathways of lymph nodes in the pigs. Jpn J. Vet. Sci. 1988a, 50, 1-14.

19.Hoshi N., Hashimoto Y., Kitagawa H., Kon Y., Kudo N.: Blood supply and
microvasculature of the lymph nodes in the pig. Jpn J. Vet. Sci. 1988b, 50,
115-129.

20.Kampmeier O. F.: Evolution and Comparative Morphology of the Lymphatic
System. Thomas, Springfield IL 1969.

21.McFarlin D. E., Binns R. M.: Lymph node function and lymphocyte circula-
tion in the pig. Adv. Exp. Med. Biol. 1973, 29, 87-93.

22.Moskov H., Schiwatschewa T., Bonev S.: Vergleichs-histologische Unter-
suchung der Lymphknoten der Säuger. Die Lymphknoten des Delphins. Anat.
Anz. 1969, 124, 49-69.

23.Nickel R., Schummer A., Seiferte E.: Lehrbuh der Anatomie der Haustiere.
T. 3, Verlag Paul Parey, Berlin u. Hamburg 1976.

24.Sasaki K., Pabst R., Rothkotter H. F.: The unique ultrastructure of high-
endothelial venules in inguinal lymph nodes of the pig. Cell Tissue Res. 1994,
276, 85-90.

25.Spalding H. J., Heath T. J.: Fine structure of lymph pathways in nodes from
the superficial inguinal lymph centre in the pig. J. Anat. 1989, 166, 43-54.

26.Spalding H. J., Heath T. J.: Pathways of lymph flow through superficial
inguinal lymph nodes in the pig. Anat. Rec. 1987, 217, 188-195.

27.Zezula-Szpyra A., Andronowska A., Gawroñska B., Doboszyñska T.: NADPH-
-diaphorase histochemistry in the endothelial cells of lymph vessels in the
broad ligament of the uterus of ovariectomized pig. Folia Histochem. Cyto-
biol. 1996, 34 (1), 55-56.

Author�s address: dr Aneta Andronowska, Institute of Animal Repro-
duction and Food Research of Polish Academy of Sciences, Tuwima 10,
10-747 Olsztyn, Poland; email: aneta@pan.olsztyn.pl


