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CHANGES OF THE REGIONAL VASCULAR BED IN TOES SEPTIC
DISEASES OF CATTLE

In the present work, the results of the research on the study of the anatomical, histological
and morphopathological aspects of the blood vessels of the support and movement apparatus are
presented, a study stimulated by the requirements of theoretical and practical veterinary medicine,
for the correct and effective intervention in the cattle toes region.

It has been established that in hidden laminitis the horn of the hoog becomes visibly softer,
yellow spots appear caused by the leakage of blood from the vessels into the solar dermis,
especially at the white line. Arterioles, under the action of pathological processes that develop in
the adjacent tissues, lose their muscle tone and then an acute parietal paresis occurs. In severe
forms, there are obvious changes in the vessels walls accompanied by changes in their trajectory
architectonics. Due to necrosis and deformations of the horn wall of the hoof and the third phalanx,
the arteries flatten dorso-palmar (plantar), which causes a major infiltration of the adjacent tissues,
worsening of lameness, increased morbidity, decrease or complete cessation of animal productivity.

Keywords: cow’s toes, horn wall, arterial vessels, regional hemorrhage, infiltration,
Necrosis.

Introduction. The study of the negative effects produced by acropodial
diseases is particularly important, because they reduce the efficacy of farms and
investments in the field of cow milk production [1, 2].

Cattle with moderate limb injuries stay 14-16 hours a day in recumbency,
compared to healthy ones that stay only 11-12 hours. By this they reduce the time
reserved for the food consumption and inevitably the amount of matter they would
transform into milk [3] or meat. Prolongation of estrus, decrease in breeding
performance and deterioration of maintenance state are noted [4]. The lameness costs
for milk producers in Great Britain, according to research in Liverpool, reach the
imposing figure of 30 million. pounds [5].

The authors Spinu M. [6] provide data on the fact that mild forms of foot
diseases decrease milk productivity by 5-10%, and severe forms - up to 30%. In cows
at the peak of lactation, milk losses can reach up to 50%, and the expenses on a dairy
farm with a herd of 1,100 cows due to acropodial diseases were 19,868 rubles per

year, i.e. 490.0 rubles, on average, per sick cow.
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Knowing the vascularization sources, distribution and anastomoses in the cattle
toes soft formations plays an extremely important role not only in the conditions of
the normal functioning of the support and movement apparatus, but also in its various
diseases at the level of the acropodias [2, 7]. Therefore, detailed knowledge of all the
morphofunctional aspects of the acropodial vascular bed can greatly contribute to the
choice and application of an appropriate and effective treatment [1, 7-10].

The goal of the work. To establish, by macro- and microscopic anatomical
dissections, by staining with the Shiff reagent and radiographs, the level of
pathological changes in the vascular bed of the fibrous formations of the acropods in
septic diseases of this region in cattle.

Materials and methods. The thoracic and pelvic acropods of cattle with
acropodial diseases in different stages of development served as research material.
The classic dissection method of the arteries up to the visible ramifications was used,
and at the macro-microscopic level - under the control of the binocular magnifier
(MBS-9) after the total staining of the periosteum and joint capsules with Schiff's
reagent. Histological samples were stained with hematoxylin-eosin. In four
autopodia, with different degrees of severity, the arterial vessels were injected with a
mixture of paints containing lead and barium and subjected to X-ray examination.

Results of research and discussion. On the samples stained with the Schiff
reagent and radiological clichés, in the mild stage of the disease it was found that the
arterial system is distributed in the form of networks and "eyes" with a polygonal
appearance, having peripherally arranged branches on the sides. Arterioles and
capillaries create a diffuse picture, similar to a shadow, due to the density of the
branches. Intermagistral anastomoses stand out less (Fig. 1, 2).

Fig. 1. The tiered distribution of the vascular Fig. 2. Vasculo-nervous plexus in the
network in the superficial layer of the periosteum of the distal phalanx - the
periosteum of the first phalanx diaphysis: 1 — adventitial layer. Bull, 2 years old. Fully
nerves; 2 — arteries; 3 — veins. Cow, age 5 years. prepared. Schiff reagent staining, x32.

Schiff reagent staining, x32.
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Arterioles of order 3-5, at the initial stage of inflammation, react by dilating
the vascular walls. In the foci of the disease, a characteristic picture of acute
serous inflammation is observed. The dermis and hypodermis become edematous,
infiltrated with the formed elements of blood. There are changes in the
histostructure of the arterial walls at the level of the periosteum and the capsules,
manifested by edema and the appearance of an alternation between wider and
narrower portions, which informs us of a vascular dystonia. Congestion can be
seen in the coronary arteries (Fig. 3).

Fig. 3. The acute phase of laminitis with Fig. 4. Various signs of vascular insult.
hemorrhagic areas on the solar face. Vascular The distal phalanx moves vertically, causing
congestion occurs at this level: 1 — vascular the spread of vascular congestion. 1 -
congestion; 2 - coronary edema; 3 - vascular congestion; 2 — the beginning of the
discoloration of the horn wall; 4 - sole distal phalanx separation; 3 — white line of
hemorrhage; 5 — capillary bed; 6 — venules; hoof; 4 — sole ulcer; 5 — discoloration of the
7 — arterioles; 8 — arterio-venous anastomosis. horn wall; 6 — sole hemorrhage; 7 — double

sole; 8 — capillary bed; 9 — venules; 10 —
arterioles; 11 — arterio-venous anastomosis.

In the middle stages of the septic diseases development, in cattle acropodia,
the reaction of the vessels becomes more obvious. Hidden laminitis develops in a
slow, continuous process, depending on the number and duration of insults. The
horn becomes visibly softer, yellow spots appear caused by blood leaking from the
vessels into the solar dermis. Hemorrhagic petechiae can also be seen in various
sole areas, especially at the white line. Arterioles, under the action of pathological
processes that develop in the adjacent tissues, lose their muscle tone and then an
acute parietal paresis occurs. As a result, it is observed that the inflammatory
hyperemia of the vessels recorded in the initial period of the disease is replaced by
the reaction of the muscular wall of the arteries and arterioles (Fig. 4).

It should be mentioned that the adaptation mechanism preventing hemostasis is
well developed. This is demonstrated by the narrowed lumen, the relatively thick
wall of the small arteries and the presence of an elastic fiber casing. A process of
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compensatory hypertrophy of the blood vessels involved in the inflammatory process
Is clearly visible on the histological samples. A narrowing of the vascular lumen is
highlighted, until its closure. This happens due to hypertrophy of the muscular
elements of the vascular walls. In parallel with these changes, the architecture of
arterioles and their histostructure change. In vessels 80-120 mk in diameter, parietal
thrombi are detected. When vessel obliteration occurs, thrombosis becomes
organised. At the level of tissues, injured by the inflammatory process, the presence
of haema pigment and dense phagocytic infiltration are detected, which implies an
active local defence process during the animal’s life. (Fig. 5, 6).
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Fig. 5. Interdigital dermatitis — podophilic Fig. 6. Blood stasis, necrosis, local
tissue with oedema, conjunctival neutrophilic infiltration, podophil-keratophil
proliferation, polymorphonuclear infiltration. congestion. Pelvic limb, cow, 4 years old. HE
Cow, 4 years old. HE stain, x250. stain, x250.

Small arterioles become flexuous, with uneven narrowing of the lumen.
The 5-7th order arteries, located at the level of the claw and heel, undergo a process of
reduction, and as a result, deregulation of the terminal arterial arch of the hoof occurs.
The muscular tunic of these vessels is hypertrophied and thickened. Perivascular
sclerosis, hyperelastosis and thickening of the intima is detected. These changes are
conditioned by the regional inflammatory process, its intensity and severity.
Progression of the pathological process in cattle toes causes irreversible changes in the
axial and soleus magistral arteries. In these vessels, on histological samples, sclerotic
processes are highlighted, which cause arteries’obturation with a diameter of 150-250
uk and even larger. A large proportion of these vessels acquire a flexuous appearance,
with a spindle-like trajectory. The anastomoses appear to be ,,amputated”, indicating
that the microcirculatory process is severely disrupted (Fig. 7).

The transition from the healthy portion of the vessel to the stenotic and
sclerotic portion is abrupt, obvious, with unregulated contours. Demonstrative in this
regard are the branches in the axial digital arteries altered due to interdigital ficus, in
which, at a distance of 1.5-2.0 cm after branching, the process of sclerosis is attested,
the wall thickens and the terminations reduce. In two other cases strangulations of the

129



BETEPUHAPHA BIOTEXHO/IOlIA 42, 2023

magistral arteries with obvious flexures were observed. Terminal arterioles derived
from the magistral arteries acquire a granular appearance and histologically appear as
necrotic remnants of the arterioles.

Fig. 7. Sole curvature and transverse crevices appearance in chronic laminitis. Distal
phalanx is bent towards the sole, separating from the sole wall. 1 — vascular congestion; 2 —
separation of distal phalanx from keraphysis; 3 — transverse fissures; 4 — soleus ulcer; 5 —
horn wall discoloration; 6 — double sole; 7 — capillary bed; 8 — venules; 9 — arterioles; 10 —
arteriovenous anastomoses.

Severe forms of acropodial disorders are accompanied not only by obvious
changes in the vessel walls, but also by changes in the architecture of their trajectory.
Due to necrosis and deformities of the horn wall of the hoof and third phalanx, the
arteries flatten dorso-palmar, which will cause major infiltration of adjacent tissues,
worsening of lameness, increased morbidity, decreased or complete cessation of
animal productivity.

Conclusions and prospect for further researches. Knowledge of the
vascularization sources, vessel distribution and vascular bed architecture in fibrous
formations of the acropodia in cattle is of great importance not only in the normal
functioning of the support and movement apparatus but also in various diseases of the
toes region. Thus, on the basis of the research carried out we can draw the following
conclusions:

1. The arterial circulatory system of acropods is distributed in the form of
polygonal networks and ‘meshes' with peripherally arranged branches on the sides.
They are massively involved in the pathological changes occurring in this region.

2. Pathological changes in the vascular bed are manifested by hyperplasia,
hyperemia, destruction and necrosis of terminal arterial vessels. Severe forms of
acropodial disorders are accompanied not only by obvious changes in the vessel
walls, but also by changes in the architecture of their trajectory. Due to necrosis and
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deformations of the horn wall of the hoof and the third phalanx, the arteries flatten
dorso-palmar (plantar), causing infiltration of adjacent tissues, worsening of
lameness, increased morbidity, decreased or complete cessation of animal
productivity.

3. We would like to draw the attention of practising veterinarians to the fact
that in the treatment of acropodial diseases in cattle, the vascular factor should also be
taken into consideration and given the relevant protection.

3MIHU PEI'TOHAPHOI'O CYAMHHOI'O PYCJA IIPH CEINTHYHHUX
3AXBOPIOBAHHSX IAJIBIIB BEJITUKOI POIATOI XYJIOBM / €nuy B.3., I'yass H.B.

Bcmyn. Buguenns necamugHux HAciokie akponoodiaibHUX X0pob 0coOIU80 8aXdciuse, OCKIIbKU
BOHU 3HUJICYIOMb epekmueHicms ghepm ma iHgecmuyiti y 2any3i UPOOHUYMBA KOPOB U020 MOJIOKA.
3nanmns Oocepen sackynspusayii, po3nooiny ma AHACMOMO3I8 Y M SKUX VIMEOPEHHAX Nalbyie cmonu
8eUKoi poeamoi’ Xyooou 8idiepac HAO38UYALIHO BANCIUBY DOJIb He MINbKU 8 YMOBAX HOPMANbHOZO
DYHKYIOHYBAHHA ONOPHO-PYX08020 anapamy, a U 3a Pi3HUX 1020 3aX80PI06AHL HA PIGHI AKPONOOiil.
Taxum uunom, OemanbHe 3HAHHA 6CIX MOPHODYHKYIOHANHUX ACNEKMI68 aKPONOOIiaIbHO20 CYOUHHOO
PYCaa Modice 3HAYHOI MIpO0 Cnpusimu 8UOOpy ma 3acmocy8anHs 6I0N0GIOHO20 Ma eheKmusHo20
JIKYBAHHA.

Mema pooomu. Bcmanosumu nHa maxkpo- i MIKPOCKONIYHUX QHAMOMIYHUX DO3MUHAX, 34
gapoysanns peaxmusom Llugpga i penmeenocpamax, pieeHv namonoiunux 3miH CyOUHHO2O pyCid
QibposHUX ymeopeHb akponoodié npu CenmuyHux 3aX60PIOGAHHAX Y€l OULIHKU Y 8eluKoi po2amoi
Xyooou.

Mamepianu i memoou oocnioxycensv. Mamepianom 01 00CHiOHCeHb OYIU 2pYOHI Ma MA3086i
KIHYIBKU BenuKoi poeamoi Xyo0obu 3 3axX60pHGAHHAMU HA PI3HUX cmaodiax pozeumxy. IIposoounu
oucekyito apmepiti, HaA MAaKpO-MIKPOCKONIYHOMY PIBHI 3ACMOCO8Y8ANU OIHOKVIAPHY YNy NiCls
MOMAIbHO20 3a0apeneHHs okicms ma cyenobosux kancyn peakmusom Llugpga. I'icmonoziuni 3pasku
Gapbysanu cemamoxcuniH-eo3uHoM. Y UYOMUpbLOX aymonooisx 3 pi3HUM CMYNeHeM WANCKOCMI 8
apmepianvHi  CYOuHU 8800unU  cymiut  Gapb, wo Mmicmamv ceuHeyb 1 Oapiu, i niodasaiu
PEHM2EHON02TUHOMY OOCTIONCEHHIO.

Pezynomamu  oocnioscenv ma ix o06206opennsa. Ha npenapamax y neexii cmaoii
3aX80PIOBAHHS BCMAHOBIIEHO, WO APMEPIANbHA CUCINEMA NOWUPIOEMbCA Y URTIA0L Mepedc ma «ouel»
NONI2OHANLHO20 8UOY, WO MAOMb 3 000X O0KI6 nepughepuyHo po3maulo8aHi 8i02aNYHCEeHHS.

Apmepionu 3—5 nopsoky Ha noOuamKo8OMy emani 3anaieHHs peazylomb POUUPEHHAM
CYOUHHUX CMIHOK. Y B02HUWAX 3AX80PIOBAHHI CNOCMEPI2AEMbC XAPAKMEPHA KAPMUHA 20CMPO20
ceposHo2o 3ananenus. /lepma ma 2inooepma cmaroms HAOPAKOBUMY, THQINbMPYIOMbCS POpMEHUMU
efleMeHmamu Kposi. Bioznauaiomvcs 3MiHU 2icmocmpykmypu CmiHOK apmepiil Ha pieHi oKicms i
Kancynu, wo nposagisatombCsl HAOPAKOM [ NOABOI0 Yep2yBaAHHA WUPUIUX | 8VHCUUX OLIAHOK, WO CEIOUUMb
npo 6e2emoCyOUuHH) OUCMOHIIO.

Ha cepeonix cmadisx po3sumky cenmuuHux 3axeoproéamnb peakyis CyouHn Cmae Oinblu
supaoicenoro. Ilpuxosanuti naminim po3eueacmuvcs y 6u2isioi NOBLIbHO20 Oe3nepepeHozo npoyecy 6
3anexicHocmi 6i0 Kilbkocmi ma mpueanocmi incynomis. Pie cmae nomimuo m’sikuium, 3 671810mMucs
HCOBMI NIAMU, BUKTUKAHT NPOCOYYBAHHAM KPOSI 3 CYOUH y depmy cmonu. I emopaciuni nemexii maxoaic
MOJICHA NOOAUUMU HA PI3HUX OLUIAHKAX NIOOW8U, 0co0IU80 OLNOT NIHiT.
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Ilpo adanmayitinuti mexauizm, wo NepeuKoo’cac 2emMocmasy, Ceiouamy 36YHCeHUll NPoceim
CYOuH, BIOHOCHO MOBCMA CMIHKA OPIOHUX apmepill | HASIBHICMb ODOJOHKU 3 e1ACMUYHUX BOJIOKOH.
Bupaszno euono npoyec komnencamopmoi cinepmpoii cyoun, 3anyyeHux 0o 3anaibHO20 npoyecy.

Taoicki  ghopmu  akponodianbHux NOpyuieHb CYNpoBOONCYIOMbCS He MIIbKU  BUPANCEHUMU
SMIHAMU CMIHOK CYOUH, aie i 3MIHOW apximekmypu ix mpaexkmopii. Yepes nexkpos i degpopmayito
PO20B0I CMIHKU KOnumeyb i mpemvoi ganaueu, apmepii Cnirouwyromvbcs 00pCco-naTbMAPHUM ULTSXOM,
WO BUKIUKAE BUPAdICEHY THDIIbMpPayiio npuieiux MKAHUH, NOCUIEHHS KY1b2aeocmi, Ni08UYEHHS
X680POOIUBOCTI, 3HUNHCEHHS AOO NOBHE CKOPOUEHHS NPOOYKIMUBHOCTI MBAPUH.

Bucnoeku ma nepcnekmugu nooanvuiux 00CnioxyceHb. ApmepianvHa KpOBOHOCHA cucmema
axKponooiio  posnodinena y 6ueisioli NONICOHANbHUX Mepelc mda «ocepedKiey 3 nepupepuyHo
PO3MAUOBAHUMU BIO2ATYIHCEHHAMU 3 OOKIB.

Tlamonoeiuni 3miHu CYOUHHORO PYCIa NPOAGTAIOMbCA 2INEPRAABIEI0, 2INepemiero, 0eCmpyKYie
ma HeKpO30M MEPMIHATbHUX apmepianbHux cyouH. Baoiwcki gopmu  axponodianvhux nopyuteHs
CYNPOBOOACYIOMBCSL SIK BUPANCEHUMU 3MIHAMU CMIHOK CYOUH, 4 U 3MIHON apXimeKmypu ix mpaekmopii.

Knrouosi cnosa: nanvyi koposu, cminka poza, apmepianvhi CYOUHU, PeciOHaApHi KPOBOBUIUBU,
iHghinbmpamu, HeKpo3u.
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