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Abstract: The article investigates the angioarchitecture of various layers of the
synovial membrane. The study material consisted of 493 micropreparations of the
synovial membrane (including: 128 from the medial region, 107 from the lateral
region, 156 from the anterior region, and 102 from the posterior region) of the knee
joints of eight dogs. For impregnation, the material was fixed in 12% neutral
formalin. Impregnation of the sections was carried out with silver nitrate according
to the method of E. I. Rasskazova modified by V. V. Kupriyanov. The study
established that vascular capillary plexuses are present in all three layers of the
synovial membrane. The angioarchitecture of the vascular system differs in various
regions of the synovial membrane: in the medial region, lymphatic capillaries
predominate twofold over blood capillaries in number.
Keywords: dogs, knee joint, synovial membrane, blood capillaries, arterioles,
venules, precapillaries, capillaries.
K MOP®OJIOTUM HHTPAOPTAHHOH COCYIHUCTOH CHUCTEMBI
CHUHOBHUAJIBHOM OBOJIOYKH KOJIEHHOI'O CYCTABA COBAKM.
KOanameBa ®@apanrn3 UcmartuiioeBHa
accucrteHT Kageaps! [laTosornyeckon Pu3no10ruu
CamapkaHACKHUI roOCyIapCTBEHHBbIN MEIUIUHCKUN YHUBEPCUTET
Pe3tome: B crarbe W3yuyeHBl AHTMOAPXUTEKTOHHKA PA3IMYHBIX  CIIOCB
CUHOBHAJBHOM oOosoukn. MarepuanoMm wuccienoBaHusi mnociayxkunu 493
MUKpOTIpenapaTa CHHOBHAILHOW 000JI0YKH (B TOM YHUCIIE: U3 MEAUAIHLHOTO OT/IeNa
- 128, narepanbHoro otnena - 107, nepennero otaena - 156, 3aguero otnena - 102)
KOJIEHHBIX CYCTaBOB BOCbMU c00ak. [[is1 uMripernanuu marepuain pukcupoBasics B

12%  weiitpambHoM  QopmanuHe. MmmperHamusi  Cpe3oB  MPOBOAMIACH
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a30THOKHUCIBIM cepebpom mo metoxy E. M. PacckazoBoit B mogudukanuu B. B.
KynpusinoBa. Ilpu wuccienoBaHuu yCTaHOBIIEHO, 4YTO BO BCEX TPEX CIOAX
CUHOBUAIBHOW OOOJIOYKHM WMEIOTCS CIUICTCHHUS KPOBEHOCHBIX KAIWJUIIPOB.
AHTIMO0apXUTEKTOHUKA COCYIUCTOW CUCTEMBI PA3JIMYHBIX YYACTKOB CMHOBHUAJIBHOU
00O0JIOUKH pa3auvHa: B MEIUAJBLHOM OTIENIEC IO KOJIMYECTBY JUMpaTrnyeckue
KalmUTIPHI B IBa pas3a MPeBAMPYIOT HAJl KPOBEHOCHBIMH.

KaroueBble ciaoBa: cobOaku, KOJCHHBIH CyCTaB, CHHOBHAJIHHOW OOOJOYKH,
KPOBEHOCHBIX KallMJUISIPOB, apTEPUOJIbI, BEHYJIBI, IPEKAMMILISAPHI, KalTUJUISPHI.
Introduction. Osteoarthritis (OA) is the most common rheumatologic pathology,
the clinical manifestations of which are observed in more than 10-20% of the adult
population. Due to the increase in average life expectancy, the prevalence of the
disease is steadily rising worldwide. Severe lesions of the knee joints are detected
in one quarter of patients suffering from OA [1]. Expectations regarding the
structure-modifying effect of therapy with oral chondroprotectors (chondroitin
sulfate, glucosamine sulfate, and glucosamine hydrochloride) have not been
confirmed in controlled clinical trials. The study of the morphology of the
intraorganic vascular system as a pathway of microcirculation is of considerable
theoretical and practical importance, since it not only “establishes the general
regularities of the structure of intraorganic vessels” [2,3], but also determines the
interrelationship between angioarchitectonics and the structure of organs and
tissues. The structure of the synovial membrane of the knee joint has been
described in sufficient detail in the literature [4,5]. However, its microcirculatory
systems remain insufficiently investigated. In the literature, there are only isolated
reports concerning the blood supply of the synovial membrane of the canine joint
[6], while the angioarchitectonics of the synovial membrane as a whole has not
been comprehensively described. In particular, the angioarchitectonics of the
different layers of the synovial membrane and the structural features of the
vascular system in its various regions (medial, lateral, anterior, and posterior) have

not been adequately elucidated.
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Therefore, the aim of the present study was to investigate the morphology of the
vascular system in the layers and different regions (medial, lateral, anterior, and
posterior) of the synovial membrane of the canine knee joint under normal
conditions.

Aim of the Study. To study the morphology of the intraorganic vascular system of
the synovial membrane of the canine knee joint.

Materials and Methods. The study material consisted of 493 histological
specimens of the synovial membrane, including: 128 specimens from the medial
region, 107 from the lateral region, 156 from the anterior region, and 102 from the
posterior region of the knee joints of eight dogs. In addition, functionally different
regions of the synovial membrane of the knee joint from five dogs were examined
using the method of macromicroscopic dissection under an MBS-2
stereomicroscope according to V. P. Vorobyev. The experimental animals (dogs)
were aged between two and three years and weighed 18-20 kg. For impregnation,
the material was fixed in 12% neutral formalin. Section impregnation was
performed with silver nitrate according to the method of E. 1. Rasskazova modified
by V. V. Kupriyanov. The application of this non-injection technique provides
certain advantages, as all details of the vascular wall, including the characteristics
of cellular elements, become visible in the preparations.

Results. The investigation demonstrated that all three layers of the synovial
membrane contain plexuses of polygonal blood capillaries of various sizes, among
which numerous collapsed capillaries (2-3 pm in diameter) were identified. Within
the capillary network, the diameter of postcapillaries exceeded that of
precapillaries.

The first, covering layer contained precapillaries, capillaries, and postcapillaries
measuring 5—14 pm in diameter, which formed a dense capillary network.

The second layer of the synovial membrane, represented by closely adjacent
oriented collagen bundles, contained relatively large vessels measuring 60—80 pm

in diameter, running predominantly along the collagen bundles. The third layer,
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consisting of looser collagen bundles and numerous fat inclusions, contained larger
vessels (90—130 um in diameter) than those observed in the second layer. The large
vessels of this layer were arranged parallel to the collagen fibers, while their
branches (medium and small vessels) crossed the collagen bundles at various
angles.

In the second and third layers, numerous arteriovenous anastomoses were observed
between adjacent venous and arterial vessels. The vessels in all layers divided
dichotomously at various angles, whereas bush-like branching patterns were
encountered only rarely. The diameter of venous vessels consistently exceeded that
of arterial vessels. Comparison of the vascular systems in different regions of the
synovial membrane revealed several distinctive features. In the medial region, the
arterial component of the vascular system exhibited more extensive branching than
in other regions, and the number of lymphatic capillaries was twice as high as in
the remaining regions. In the lateral region of the synovial membrane, both blood
vessels and lymphatic capillaries were significantly less numerous than in other
regions.

In the anterior region, the vessels formed numerous very fine capillary networks
compared with other regions, with abundant collapsed capillaries located between
them (approximately twice as many as in the other regions). In the posterior region,
predominance of the venous component of the circulatory system was noted
compared with the other regions. The large vessels in this region were generally
tortuous, and the number of lymphatic capillaries exceeded that of blood capillaries
by two to three times per unit area. Collapsed capillaries were present in the
capillary networks of all regions of the synovial membrane.

Conclusion. Thus, vessels are distributed throughout all layers of the synovial
membrane, where they form characteristic capillary plexuses in each layer. The
angioarchitectonics of the vascular system differs among the various regions of the
synovial membrane: in the medial region, lymphatic capillaries predominate over

blood capillaries by twofold; in the anterior region, blood capillaries form
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numerous fine networks containing a large number of collapsed capillaries;

whereas in the lateral region, lymphatic capillaries are fewer than in the remaining

regions.

The presence of collapsed, non-functioning capillaries indicates the existence of

specific functional compensatory adaptations within the vascular system.
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