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1. WSTEP I CEL ROZPRAWY

Nieodtagcznym elementem istnienia organizmoéw zywych jest proces starzenia sie,
rozumiany jako roztozona w czasie suma zmian metabolicznych i funkcjonalnych organizmu
[van Beek i in., 2016; Bertone, 2006]. Towarzyszaca starzeniu si¢ stopniowa degradacja
narzagdow wraz z obnizeniem zdolno$ci regeneracyjnej komorek powoduje spadek
odpornosci, a dalej wzrost czgstosci wystgpowania chorob autoimmunologicznych,
roznorakie dysfunkcje ukladow narzadowych, ruchu i1 postawy oraz poglebiajace si¢
problemy poznawcze, emocjonalne i spoteczne [Butler i Hinz, 1977]. Intensywno$¢ przebiegu
starzenia si¢ jest interakcja gatunkowo-osobniczg [Richeson 2003; Butler i Hinz, 1977].
Dodatkowym aspektem jest wptyw zmieniajacego si¢ cywilizacyjnie srodowiska. Dtugi okres
geriatryczny wigze si¢ z pojawianiem si¢ wielu dolegliwosci i przewlektych schorzen, ktore
pogarszaja jako$¢ zycia, co wskazuje na konieczno$¢ opracowania $cistych procedur
w zakresie odpowiedniego doboru catego systemu dziatan wspierajacych funkcjonowanie
organizmu w ostatniej fazie zycia [Jia i in., 2004].

Przyczyny starzenia si¢ organizmu sg ciggle badane przez gerontologdéw, ale ich doktadne
rozpoznanie, a nast¢gpnie metody skutecznego hamowania nadal nie sg odkryte [Timiras,
2007]. Przelomowe w tym zakresie okazato si¢ m.in. opisanie jednostki chorobowej o nazwie
progeria (zesp6t Hutchinsona - Gilforda) powodujacej przyspieszone starzenie si¢ organizmu,
a nastepnie okreslenie wptywu organicznego zwiazku chemicznego o nazwie resweratrol na
kinazg¢ treoninowo-serynowa celem wzrostu metabolizmu komorek [Yang i in., 2010].
Badania na myszach dowiodly wystepowanie pozytywnego wplywu tej substancji na
wydhuzanie zycia [Baur i in., 2006]. Jednakze, stosowanie go u ludzi w hamowaniu procesu
starzenia ciggle wymaga doboru zwierzgcych modeli badawczych, ktore bedzie mozna uznaé
za optymalne [Edrey i in., 2011]. Naukowcy coraz odwazniej wskazujag w tym przypadku na
konie [Wang i in., 2016].

Kon domowy zyje przecigtnie 25-35 lat. [Ireland i in., 2011; Timiras, 2007; Paradis,
2002]. Jeszcze do niedawna osobnika w wieku 15 lat uznawano za starego [Richeson 2003;
Butler 1 Hinz, 1977]. Obecnie, wiek ten ulegt przesunieciu do dolnego przedziatu 20 lat [Baur
1 in., 2006]. Jednakze, bez wzgledu na przyjeta w tym przypadku granice wiekowa, okres
geriatrii zajmuje okolo 30% calego zycia. Ten dlugi cykl ostatniej fazy zycia podlega
szczegdlowej analizie ze wzgledu na dwa aspekty [Argo, 2016]. Pierwszym z nich jest coraz
bardziej powszechnie panujgce przekonanie o koniu jako zwierzeciu towarzyszacym
cztowiekowi. Dozywotnie utrzymywanie koni wigze si¢ zatem z ciggtym wspomaganiem ich
organizmu w walce z dolegliwosciami wynikajagcymi z procesu starzenia si¢ [Wisniewska
i in.,, 2019; Ireland i in., 2011], ktoére nierzadko uniemozliwiaja funkcjonowanie
1 uzytkowanie tego typu zwierzat [Argo, 2016]. Niekorzystne zmiany w organizmie obejmuja
najczesciej dysfunkcje aparatu ruchu, choroby uktadu oddechowego i trawiennego, spadek
masy mig¢sniowej, pogorszenie wzroku i shuchu lub choroby hormonalne [Bonagura, 2019;
Beard, 2015; Bertone, 2006].

Drugi aspekt wskazujacy na potrzebe utrzymania koni geriatrycznych do konca Zycia
biologicznego to rozmyslania nad mozliwoscig wykorzystania ich w badaniach nad procesem
starzenia si¢ cztowieka [Wang i in., 2016]. Podkresla si¢, ze podstawowa analogi¢ do
organizmu cztowieka stanowi dtugotrwaly przebieg procesu starzenia si¢, budowa ciata oraz
naturalne spektrum wystepujacych chordb, ktére sg mocno zblizone do ludzkich [Richter 1 in.,
2015; Parenti i in., 2013; McGowan, 2011; Alini i in., 2008; Timiras, 2007]. Zaznacza si¢
jednak ciagle, ze podtrzymanie koni starych przy zyciu o dobrej jakosci mozliwe jest przede



wszystkim dzieki cigglemu opracowaniu nowoczesnych metod terapeutycznych, a nie tylko
na drodze podawania §rodkéw farmakologicznych.

Zasygnalizowane kwestie spowodowaty, ze nadrzgdnym celem rozprawy doktorskiej
zatytutowanej ,,Metody poprawy jakosci zycia koni geriatrycznych” byto opracowanie
nowatorskich, ale zarazem mozliwych do powszechnego stosowania metod shuzacych
poprawie jako$ci zycia koni geriatrycznych, a dodatkowo okres§lenie miejsca wspomnianych
zwierzat we wspolczesnym §wiecie.
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3. UZASADNIENIE SPOJNOSCI TEMATYCZNEJ CYKLU
PUBLIKACJI ROZPRAWY DOKTORSKIE]J

Rozprawa doktorska, obejmujaca  zagadnienia dotyczace szeroko rozumianych
potrzeb i problemdéw zwigzanych z funkcjonowaniem koni geriatrycznych, opiera si¢ na cyklu
trzech publikacji: dwoch eksperymentalnych oraz jednej przegladowej. W dwodch pracach
eksperymentalnych (W2, W3), ktore stanowig podstawg¢ rozprawy, testowaniu poddano dwie,
wybrane z wielu mozliwych do powszechnego zastosowania metod, stuzacych hipotetyczne;j
poprawie jakos$ci zycia koni geriatrycznych. Metody te znajdujg si¢ w grupie metod psycho-
fizjoterapeutycznych, ktére wedlug wielu autorow zostalty wskazane jako alternatywa dla
stosowania, czegsto kosztownych, przeciwbolowych 1 przeciwzapalnych $rodkow
farmakologicznych [Kedzierski i in., 2017; Stachurska i in., 2015; Masini, 2010]. Poniewaz
dodatkowo, podczas leczenia farmakologicznego, moga wystepowaé skutki uboczne o
réznym stopniu nasilenia, cz¢sto uniemozliwiajace funkcjonowanie koni geriatrycznych,
wiedza o praktycznym zastosowaniu wybranych zabiegow psycho-fizjoterapeutycznych,
stuszno$ci ich stosowania, a takze uzyskane rezultaty, pozwalaja na optymalizacj¢ dobrostanu
koni geriatrycznych bez konieczno$ci nadmiernej medykalizacji.

Natomiast publikacje o charakterze przegladowym (W-1) uznano za konieczng do
zaprezentowania celem doglebnego wyjasnienia stusznosci utrzymywania 1 dbatosci o konie
geriatryczne, poniewaz definiuje ona wszelkie poj¢cia zwigzane z geriatrig, w tym geriatrig
koni, znaczenie koni starych jako osobnikdw towarzyszacych cztowiekowi, jak rowniez
opisuje funkcje tych zwierzat jako modelowych w rozpoznawaniu i zapobieganiu skutkom
procesu starzenia si¢ czlowieka.
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4. PUBLIKACJA O CHARAKTERZE PRZEGLADOWYM

Celem pracy bylo przedstawienie piSmiennictwa w zakresie rozwoju nauk geriatrycznych
w aspekcie relacji cztowiek — kon.

Wskazano gléwnie na szerokie spektrum uzytkowania koni geriatrycznych. Podkreslono,
ze aktywna polityka fundacji na rzecz ochrony zwierzat przeciwko ich cierpieniu
spowodowata, ze spoteczenstwo zaczeto postrzega¢ zwierzgta nie tylko przedmiotowo, ale
przede wszystkim jako istot¢ pelng emoc;ji 1 wrazliwosci [Nussey i in., 2013; Bertone,
2006]. Zwierzeta staty si¢ przyjacidétmi, kompanami podczas wspolnych aktywnosci, a takze,
dzieki ich nieskomplikowanej naturze, ludzkimi terapeutami na plaszczyznie psychicznej
1 fizycznej [Jia 1 in., 2004]. W zwigzku z tymi faktami, opracowano dla nich specjalistyczne
zywienie, metody treningowe zwierzat -  sportowcdéw, a takze leczenie
1 rehabilitacje¢ osobnikéw chorych czy tez starych [Jimenez 1 in., 2018; Duarte i Speakman,
2014]. W konsekwencji, pytania dotyczace stluszno$ci utrzymywania starych zwierzat przy
zyciu przestaty by¢ tylko retoryczne. W przypadku koni, motywacja do takiego dziatania
moze by¢ nie tylko sentyment, ale tez cenne do$wiadczenie uzytkowe zdobyte przez zwierze
w okresie catego jego zycia [van Weeren, 2016; Thompson 1 in., 2014]. Moze by¢ to rowniez
coraz bardziej powszechne postrzeganie tego gatunku jako zwierzecia towarzyszacego
cztowiekowi. Wykazano bowiem, zZe ludzie spedzajacy wolny czas wsrod koni sg bardziej
szczesliwi 1 spokojni, niz osoby wybierajace inny rodzaj relaksu [Randall, 2004; Borisov,
1999]. Odnotowano rowniez, ze jazda konna obniza poziom stresu ludzi oraz pomaga im w
walce z depresjg [Randall, 2004; Borisov, 1999]. Wielkim sukcesem okazaly si¢ tez programy
wykorzystujagce stare konie w leczeniu osob cierpigcych na PTSD, czyli zespot stresu
pourazowego, czy w hipoterapii dzieci autystycznych [Randall, 2004; Borisov, 1999].

Zaznaczono nastgpnie role koni jako zwierzat modelowych w rozwoju geriatrii
cztowieka, gdyz atletyka ciata koni, przebieg procesu starzenia si¢ oraz spektrum naturalnych
choréb (m.in. cukrzyca, choroba spichrzeniowa polisacharydow (PSSM), zjawisko
neurodegeneracji, artretyzm, choroby nerek i sarkopenia) wskazuje na podobienstwa do tych
wystepujacych u ludzi [Halfon 1 in., 2014; Ireland 1 in., 2012; Taylor, 2003]. Generalnie,
migdzy konmi 1 ludZzmi wystepuje duze podobienstwo fizjologiczne 1 genomowe,
umozliwiajace wzajemne przenikanie zdobytej wiedzy z zakresu funkcjonowania ich
organizmu [Edrey i in., 2016; Durate i Speakman, 2014; Southwood i in., 2010]. Niestety,
wysokie koszty utrzymania koni i ich olbrzymia sifa, ktora moze by¢ zabodjcza dla ludzi
prowadzacych badania, jak rowniez trudnosci z zachowaniem dobrostanu tych zwierzat nie
pozwalaja w tym momencie na ich szersze wykorzystanie w prowadzeniu badan [Jimenez
iin., 2018; Durate i Speakman, 2014].

Wazny, z punktu widzenia prowadzonych w ramach dysertacji badan, okazat si¢ fakt, ze
we wstepnej czesci obydwu prac zdefiniowano w sposdb wieloplaszczyznowy pojecie 1 cele
geriatrii jako nauki zajmujacej si¢ fizjologicznymi i1 patologicznymi aspektami starzenia si¢
organizmu wraz z towarzyszacymi temu procesowi problemami klinicznymi ludzi,
a w ostatnim okresie rowniez i zwierzat [ Yang i in., 2010; Brosnahan i Paradis, 2003; Paradis,
2002]. Fundamentem rozwoju geriatrii sg coraz szerzej prowadzone badania naukowe, dajace
podstawy opracowania $cistych procedur w zakresie odpowiedniego doboru catego systemu
dzialan wspierajacych funkcjonowanie organizmu w ostatniej fazie zycia [Sarbassov 1 in.,
2005]. Kwestie te znalazly bezposrednie przetozenie na potrzebg prowadzenia badan nt.
metod tagodzacych skutki starosci koni.

Wskazano nastepnie przedzialy wiekowe charakteryzujace osobniki stare (15-20 lat)
1 geriatryczne (powyzej 20 lat), ktore najczesciej cierpig na wrecz dysfunkcyjne dolegliwosci
wynikajace z procesu starzenia si¢ organizmu [Wisniewska 1 in., 2019; Argo, 2016; Ireland
1 in., 2011] . Ponadto podkreslono, ze w przypadku koni jako przedstawicieli zwierzat
dlugowiecznych, faza geriatryczna moze obejmowac nawet ponad 10 lat, co w zestawieniu ze
wzgledami sentymentalnymi i ekonomicznymi, naktania do poszukiwania alternatywnych
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form utrzymania takich osobnikdéw w jak najlepszej kondycji [Wisniewska i in., 2019; Ireland
iin., 2011].

W podsumowaniu przegladu pismiennictwa stwierdzono, ze profilaktyka schorzen koni
geriatrycznych powinna obejmowac regularne badania morfologiczne i biochemiczne krwi,
systematyczne kontrole stomatologiczne oraz odpowiednie zywienie 1 suplementacje
dostosowang do kondycji, stanu uzgbienia, aktywnos$ci fizycznej i schorzen towarzyszacych.
Ponadto, fizjo- 1 psychoterapia, ktéra przeprowadzana jest najczgsciej podobnie do
stosowanej u ludzi, staje si¢ wiodagcym narzedziem w niwelowaniu skutkow starzenia si¢
omawianego gatunku zwierzat [Duarte 1 Speakman, 2014]. Jej nadrzednym celem jest przede
wszystkim zredukowanie bolu i poprawa ogdlnego nastroju. Wskazujac zatem ponownie na
szeroko pojmowane wykorzystanie zwierzat, a w szczegolnosci koni w zyciu cztowieka,
podkreslono konieczno$¢ poswiecenia im szczegdlnej uwagi, zwlaszcza ze sentyment do nich
moze by¢ w petlni wykorzystany do prowadzenia nieinwazyjnych obserwacji modelowych
nad procesem starzenia si¢. By¢ moze juz w niedalekiej przysztos$ci znaczenie koni w zyciu
ludzi bedzie poszerzone o ich duzy wptyw na wydhizanie zycia cztowieka lub przynajmniej
niwelowanie skutkow starzenia si¢. Wydaje si¢ zatem, ze korzysci uzyskane z utrzymywania
koni geriatrycznych w pelni uzasadniajg konieczno$¢ podjecia dziatan w celu utrzymania tych
osobnikow jak najdtuzszej w dobrej kondycji zaréwno psychicznej jak i fizyczne;j.
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S. PUBLIKACJE O CHARAKTERZE EKSPERYMENTALNYM

5.1. HIPOTEZA BADAWCZA 1 CEL BADAWCZY

W rozprawie doktorskiej postawiono glowna hipoteze, ze jako$¢ zycia Koni
geriatrycznych (Equus caballus) mozna poprawi¢ stosujac zmodyfikowane metody
relaksacyjne przeznaczone dla ludzi.

Postawiono takze dwie szczeg6towe hipotezy:

(W-2) Dlugotrwate obnizenie pobudliwos$ci emocjonalnej koni jest mozliwe dzigki
stosowaniu odpowiedniej dla tego gatunku zwierzat muzyki relaksacyjne;j;

(W-3) Wykorzystanie derek ocieplajacych powoduje znaczaca poprawe komfortu
cieplnego jak rowniez powoduje obnizenie pobudliwosci emocjonalnej koni.

W zwiazku z postawionymi hipotezami, celem ogdlnym niniejszej rozprawy doktorskiej
byta ocena wplywu stosowania wskazanych metod na poprawe samopoczucia koni
geriatrycznych.

Celami szczegdtowymi byly:

(W-2) Analiza wptywu muzyki relaksacyjnej typu New Age na parametry wskazujace na
aktywno$¢ autonomicznego uktadu nerwowego jako wyznacznika zmian pobudliwosci
emocjonalnej koni;

(W-3) Analiza wpltywu stosowania rdéznego rodzaju derek na aktywno$¢ czesci
wspotczulnej autonomicznego uktadu nerwowego obrazujacego poziom relaksacji organizmu,
a dalej na temperatur¢ wewnetrzng i powierzchniowg ciata koni oraz na dhugo$¢ ich kroku
stepa 1 ktusa okreslang w roznych uktadach eksperymentalnych.

5.2. MATERIAL I METODY

5.2.1. KONIE

W pracach o charakterze eksperymentalnym (W-2, W-3) przebadano tacznie 44
goracokrwiste konie réznych ras, ktoére po diagnostyce, w czasie podstawowego przegladu
weterynaryjnego (oddech, wzrok, stan uzebienia, motoryka ruchu, stan kopyt oraz siersci,
umig$nienie), zostalty uznane przez lekarza weterynarii za geriatryczne, tj. w wieku co
najmniej 20 lat z dolegliwosciami charakterystycznymi dla procesu starzenia si¢ organizmu.
W pierwszej z prac (W-2) badang populacje stanowito 20 koni gorgcokrwistych, za§ w drugiej
(W-3) byly to 24 osobniki. Zarowno w pierwszej (W-2) jak i w drugiej (W-3) badanej
populacji konie wykazywaty jedynie przewlekle dolegliwosci ze strony uktadu kostnego, a
ich ogodlng kondycje okreslono jako bardzo dobrg. Konie z obu populacji (W-2, W-3)
utrzymywane byly w chowie stajennym, w standardowych boksach o wymiarach 3x3m, z
zachowaniem prawidlowych zasad zywienia, pielegnacji i wypuszczania na padoki.

5.2.2. PROCEDURY DOSWIADCZALNE
5.2.2.1. Terapia poprzez stosowanie muzyki relaksacyjne;j

W przypadku pierwszej z prac (W-2), przed doswiadczeniem, podzielono grupe 20 koni
na eksperymentalng 1 kontrolna, po 10 osobnikoéw w kazdej z grup. W trakcie doswiadczenia,
koniom z grupy eksperymentalnej odtwarzano muzyke relaksacyjng typu New Age
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kompozycji Janett Marlow — liderki w opracowywaniu utworow specjalnie dostosowanych do
biologii koniowatych. Codzienny cykl muzykoterapii trwat przez 28 dni w godzinach od
19.00 do 22.00. Wykorzystano do tego celu specjalny systemu naglosnienia o nazwie
MyPetSpeaker dostosowujacy czestotliwos¢ dzwigkow 1 ich tonacje do specyfiki stuchu
koniowatych. Konie z grupy kontrolnej przebywatly w trakcie muzykoterapii w drugiej stajni,
co eliminowato odtwarzane dzwigki.

5.2.2.2. Terapia poprzez stosowanie derek ocieplajgcych

W przypadku drugiej z prac (W-3), przed doswiadczeniem przeprowadzonym w okresie
zimowym przez 30 kolejnych dni, 24 konie podzielono losowo na cztery réwne grupy po
sze$¢ koni w kazdej. W czasie trwania do§wiadczenia koniom zalozono na state derki. Na
pierwsza grupe badawcza zatozono derki z materiatu typu pikowana bawetna dwuwarstwowa
(derka lekka). Na druga grupe zatozono derki z wypetnieniem 150g wykonane z pikowanego
dwuwarstwowego materialu bawetnianego (derka posrednia). Natomiast na trzecig grupeg
zatozono derki z wypetnieniem 300 g, wykonane rowniez z pikowanego dwuwarstwowego
materialu bawelnianego (derka gruba). Czwarta grup¢ potraktowano jako kontrolna,
utrzymywang bez derek. W trakcie kazdego dnia konie przebywaty przez okres 60 minut na
padoku przystajennym. Reszte doby spedzaty we wilasnych boksach. Po 29 dniach od
rozpoczecia doswiadczenia o 12.00 koniom zdjeto derki na 15 minut w celu pomiaru dhugosci
krokoéw. Nastepnie, dzien pozniej, w 30 dniu do$wiadczenia, o 12.00 koniom zdjeto derki
konczac w ten sposob doswiadczenie.

5.2.3. Metody badawcze
5.2.3.1. Terapia poprzez stosowanie muzyki relaksacyjnej

Pomiary zmiennos$ci rytmu serca (HRV) wykonano za pomocg miernikow firmy Polar
ELECTRO OY - typ RS800CX w spoczynku, a nastgpnie czterokrotnie w calym cyklu
muzykoterapii z powtorzeniem na poczatku 1 koncu dziennej sesji [Essner i in., 2013].
Uzyskane dane transportowano nast¢pnie do pamigci komputera za pomoca urzadzenia
peryferyjnego typu IrDA USB 2.0 Adapter, a w kolejnym kroku analizowano w programie
Polar ProTrainer 5.0 1 Kubios HRV software version 2.0 [Tarvainen i in., 2014].
Skontrolowano rodzaj pochodzenia rytmu serca w celu odfiltrowania pobudzenia
pochodzacego z innych o$rodkéw bodZcotwodrczych niz wezel zatokowy, jak roéwniez
skorygowano artefakty zapisu EKG. Wybor konkretnego przedziatu czasowego byt mozliwy
dzigki analizie osi czasu na wykresach prezentowanych automatycznie przez program Polar
ProTrainer 5.0.

Analizie poddano nastgpujace parametry: HR — czgsto$¢ rytmu serca mierzong liczba
uderzen w przeciggu jednej minuty (bpm), trzy parametry aktywnos$ci autonomicznego uktadu
nerwowego : LF — moc widma w zakresie niskich czgstotliwosci w przedziale 0,04-0,15 Hz
odzwierciedlajace aktywnos$¢ wspotczulnej czesci autonomicznego uktadu nerwowego (AUN)
i wskazujace na korelacj¢ z dzialalnoscig baroreceptorow tetniczych i frekwencja fal Meyera
0,1 Hz (ms?); HF — moc widma w zakresie wysokich cze¢stotliwosci w przedziale 0.15-0.40
Hz, wskazujace na dzialanie ukladu przywspolczulnego, ktore jest czgsto skorelowane ze
zmienno$cig oddechowa (ms?*); LF/HF — stosunek mocy widma w zakresie niskich
czestotliwosci do mocy widma w zakresie wysokich czestotliwosci: wskazujace na czynno-
sciowg rownowage wspotczulno-przywspotczulng (%) [Tarvainen i in., 2014; von Borell i in.,
2007].
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5.2.3.2. Terapia poprzez stosowanie derek ocieplajacych

W eksperymencie drugim (W-3), podobnie jak w pierwszym (W-2),
pomiary zmienno$ci rytmu serca (HRV) wykonano za pomoca miernikéw firmy Polar
ELECTRO OY - typ RS800CX, a uzyskane dane transportowano do pamigci komputera za
pomoca urzadzenia peryferyjnego typu IrDA USB 2.0 Adapter. Nastgpnie, uzyskane wyniki,
analizowano w programie Polar ProTrainer 5.0 i Kubios HRV software version 2.0
[Tarvainen i in., 2014]. W tym doswiadczeniu (W-3) analizie poddano trzy parametry
aktywnos$ci wspotczulnej czesci autonomicznego uktadu nerwowego (AUN): LF, HF i
LF/HF [Tarvainen i in., 2014; von Borell i in., 2007].

Natomiast pomiary temperatury, wewngtrznej i powierzchniowej, ktére wykonano w
tym dos$wiadczeniu, przeprowadzono trzykrotnie: dzien przed rozpoczgciem eksperymentu,
bezposrednio po zdjeciu derek w 30. dniu doswiadczenia oraz po 60 minutach od zdjecia
derek. Temperatur¢ wewnetrzng mierzono doodbytniczo za pomocg termometru
weterynaryjnego Veterindr — Thermometer SC 12. Temperatur¢ powierzchniowa mierzono
natomiast przy uzyciu kamery termowizyjnej Thermal Imagers Ti9 FLUKE (niechtodzona
matryca mikrobolometryczna pracujaca w plaszczyznie ogniskowej, rozdzielczos¢ 120/160
pixeli, zakres widma podczerwieni od 7,5 um do 14 pum) umieszczonej w odlegtosci 250 cm
od ciala konia. Zdj¢cia termograficzne zostalty wykonane zgodnie z obowigzujaca procedura:
kon stal nieruchomo w zaciemnionym, zamknigtym pomieszczeniu o statej temperaturze.
Procedura ta pozwala na unikniecie wptywu warunkow atmosferycznych na wyniki badania
[van Hoogmoed and Snyder, 2002; Turner, 2001]. W kolejnym kroku dane z kamery zostaty
zgrane do pamieci komputera, a nastepnie analizowane w programie SmartView 4.1. Analizie
poddano $rednig temperature powierzchniowa lewej potowy ciata konia.

W pracy W-3 wykonano takze pomiary pigciu kolejnych krokéw stepa i kiusa koni.
Pomiary te przeprowadzono dzien przed zatozeniem derek (pomiar poczatkowy) oraz 5 min.
po zdjeciu derek w przedostatnim dniu doswiadczenia (pomiar koncowy). Wykorzystano
metode fotogrametrii [Janczarek i in., 2013]. Na wstepie przeprowadzono seri¢
wysokorozdzielczych cyfrowych fotografii za pomoca aparatu fotograficznego Canon
EOS500. Fotografie zostaly wykonane w rzucie poziomym z lewego boku konia. Seria zdjec¢
zamykata si¢ w przedziale czasowym: od pelnego podparcia konczyny lewej przedniej do
kolejnego pelnego podparcia tej samej konczyny konia poruszajacego si¢ po réwnym
jednolitym podtozu, na ktérym znajdowalo si¢ oznaczenie do skalowania obrazu z
doktadnoscig do 1 cm. Powstate obrazy w formie rastowej zostaty poddane skalowaniu, a
nastepnie analizie fotogrametrycznej przy =zastosowaniu programu do obrobki zdje¢
Paint. NET 4.0.21 — filtracja obrazu w celu wyrd6wnania poziomu tla, poprawy kontrastu,
eliminacji zakltocen [https://www.getpaint.net, 2019]. Nastepnie wykorzystano program do
pomiaréw fotogrametrycznych na obrazach rastowych Quantum GIS (QGIS Open Source
Geospatial Fundation Project) umozliwiajacy wykonanie pomiarow dtugosci na wczedniej
wyskalowanym podktadzie rastowym [https://qgis.osgeo.org, 2019]. Za dlugos¢ kroku
przyjeto odlegtos¢ od srodkowego punktu krawedzi przedniej §ciany kopyta konczyny lewej
przedniej do tego samego punktu tej samej konczyny w kolejnym kroku. Uzyskane wyniki
z pomiardw pigciu krokow stepa i1 pigciu krokow ktusa usredniono.

5.2.4. Analiza statystyczna

Wykorzystano aplikacje SAS Enterprise Guide 9.4. (SAS Institiute, Cary, NC, USA).
W przypadku obydwu prac zgromadzone dane poddano testowaniu w kierunku normalnosci
rozktadu z zastosowaniem testu chi kwadrat (W-2) i testu Shapiro-Wilka (W-3). Za kazdym
razem stwierdzono zgodnos$¢ danych z rozktadem normalnym. Ze wzgledu na podobny model
badawczy, w obydwu pracach zastosowano analizy statystyczne oparte o modele
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wieloczynnikowej analizy wariancji (Repeated Measures Analysis of Variance) dla danych
z powtarzanymi pomiarami (dane zalezne — wielokrotne pomiary na tej samej grupie koni)
oraz wielokrotne testy T — Tukey’a, przy przyjetym poziomie istotnosci a = 0.05 [Tarvainen,
2014]. Zastosowane modele analizy wariancji objety efekty gléwne badanych czynnikow:
grupa koni, kolejny pomiar w dziennej sesji, pte¢ koni i ich interakcje w pracy oznaczonej
symbolem W2 oraz grupa badawcza, kolejny pomiar i ich interakcje w pracy oznaczonej
symbolem W3 [SAS Institute Inc, 2003].

16



6. NAJWAZNIEJSZE WYNIKI

6.1. TERAPIA POPRZEZ STOSOWANIE MUZYKI RELAKSACYJNEJ

Wyniki w pracy oznaczonej symbolem W-2 zaprezentowano w czterech tabelach
dotyczacych odpowiednio parametrow: HR, LF, HF i LF/HF grupy do$wiadczalnej
i kontrolnej w spoczynku, czyli dzien przed rozpoczeciem muzykoterapii, podczas czterech
pomiarow powtarzanych co siedem dni, w kazdym z nich dwukrotnie: na poczatku i na koficu
dziennej sesji 28-dniowej muzykoterapii oraz w spoczynku w kolejnym dniu po zakonczeniu
doswiadczenia. Roznice miedzy $rednimi bylty poszukiwane podczas poréwnania rdéznych
pomiaréw w tej samej grupie koni oraz podczas pordéwnania tych samych pomiarow, ale
w réznych grupach koni. W piatej tabeli zawarto natomiast wspomniane parametry
z uwzglednieniem plci koni w grupie do§wiadczalnej i kontrolnej. Ro6znice migdzy $rednimi
byly tu poszukiwane podczas poréwnania koni tej samej plci w réoznych grupach oraz koni
roéznej plci w tej samej grupie.

Na potrzeby niniejszego autoreferatu, na rycinach 1-4 poréwnano poziom
analizowanych parametrow w grupie doswiadczalnej i kontrolnej przed i po rozpoczeciu
muzykoterapii. Wyniki wskazaty na zblizony poziom HR i HF w obydwu grupach przed i po
zakonczeniu muzykoterapii oraz nizszy poziom LF i LF/HF w grupie dos$wiadczalnej
w stosunku do grupy kontrolnej. Na podstawie pozostatych wynikow stwierdzono natomiast
istotny i sukcesywny spadek HR i LF/HF w grupie doswiadczalnej po 14 dniach
muzykoterapii. Parametr HR byt najcze$ciej nizszy po zakonczeniu odtwarzania muzyki niz
na poczatku sesji. Odwrotna sytuacja wystapila natomiast w przypadku LF/HF.

Analogiczna sytuacja w zakresie LF/HF pojawila si¢ wczedniej, gdyz po pierwszym
tygodniu terapii. Parametr LF w grupie doswiadczalnej obnizyl si¢ natomiast istotnie
w §rodkowej czgsci cyklu muzykoterapii w stosunku do cze$ciej poczatkowej 1 ostatniej. Nie
roznit si¢ podczas pomiarow w trakcie sesji lub obnizal si¢ na jej koncu. W grupie kontrolne;j
utrzymywat si¢ natomiast na zblizonym poziomie w kolejno powtarzanych badaniach. Pod
koniec cyklu byt istotnie wyzszy niz w grupie doswiadczalnej. HF w grupie do§wiadczalnej
najczesciej wzrastalo istotnie po rozpoczeciu odtwarzania muzyki, co nastgpowato gtdéwnie po
trzech tygodniach muzykoterapii. Nizsze wartosci parametru w grupie kontrolnej w stosunku
do grupy doswiadczalnej wystapily natomiast juz po pierwszym tygodniu terapii.
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Rycina 2. Parametr LF w grupie dodwiadczalne) 1 kontrolne) przed 1 po zakoficzeniu muzykoterapii
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Eycina 4. Parametr LF/HF w grupie doswiadczalne) 1 kontrolne;

Na rycinie 5 porownano 1aczny poziom badanych parametrow koni roznej pici z grupy
doswiadczalnej 1 kontrolnej. Istotne roznice pojawity si¢ migdzy HR, HF 1 LF/HF klaczy
z grupy doswiadczalnej i kontrolnej. W grupie doswiadczalnej HR i LF/HF klaczy bylo
istotnie nizsze, za§ HF istotnie wyzsze niz w grupie kontrolnej. W przypadku watachow
jedynie LF/HF bylo nizsze w grupie do§wiadczalnej w stosunku do grupy kontrolnej. Ponadto
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stwierdzono, ze parametr HF klaczy w grupie doswiadczalnej byl istotnie wyzszy niz
u ogierow. Odwrotna sytuacja wystapita w przypadku LF/HF. W grupie kontrolnej istotnych
roznic zwigzanych z plcig nie odnotowano.
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6.2. TERAPIA POPRZEZ STOSOWANIE DEREK OCIEPLAJACYCH

Wyniki w publikacji W-3 zaprezentowano w trzech tabelach dotyczacych trzech grup
parametroéw: zmienno$ci rytmu serca koni, temperatury wewnetrznej i powierzchniowej ciata
oraz dlugos$ci kroku w stepie 1 klusie. Wystapienie istotnych rdéznic miedzy S$rednimi
wykazano w kazdym przypadku z uwzglednieniem interakcji czynnika czterech grup
badawczych (kontrolnej i trzech eksperymentalnych, w przypadku ktorych testowano
odpowiednio wplyw derki lekkiej, posredniej i grubej) i czynnika kolejnego powtdrzenia
pomiaru, czyli spoczynkowego 1 bezposrednio po zdjeciu derek (w przypadku wszystkich
grup parametrow), a takze godzine po zdjeciu derek (w przypadku parametréw zmiennosci
rytmu serca oraz temperatury wewnetrznej 1 powierzchniowej ciata).

Na podstawie przeprowadzonych badan odnotowano tez, ze parametry rytmu serca
zmienialy swoje wartosci w sposob analogiczny. Podwyzszaly istotnie swoja warto$¢ po
zastosowaniu derek, a zwlaszcza derki grubej (ryc. 6). Wzrost ten utrzymywal si¢ jednak po
60 minutach tylko w przypadku wcze$niejszego stosowania derki posredniej i grube;.
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pomiary; x, y: miedzy kolejnymi pomiarami w tej samej grupie eksperymentalnej) roZnia sie istotnie przy P<0.05.

Rycina 6. Parametr LF/HF badanych koni podczas kolejnych poniaréw w grupach badawczych

Stwierdzono rowniez istotny wzrost temperatury wewnetrznej ciata koni bezposrednio
i po godzinie od zastosowania derki posredniej i grubej (ryc. 7-8). Kazdy rodzaj derki
spowodowal natomiast wzrost temperatury powierzchniowej, gdzie najwyzsza wystapila po
zastosowaniu derki grubej, dalej posredniej i na koncu lekkiej. W kazdym przypadku réznice
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byty istotne. Roznice te zacieraty si¢ jednak po 60 minutach od zdjecia derki lekkiej, zblizajac
swoja wartos$¢ do odnotowanej przed zastosowaniem derek.
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Rycina 7. Wewnetrzna temperatura ciala koni podczas kolejnych pomuaréw w grupach badawczych
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Zastosowane derek nie wywarto wptywu na dlugo$¢ kroku koni w stgpie (ryc. 9).
Dhugos¢ kroku w klusie wzrosta natomiast istotnie (o niespelna 50 cm), ale tylko po
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7. DYSKUSJA

7.1. TERAPIA POPRZEZ STOSOWANIE MUZYKI RELAKSACYJNE]

Uzyskane wyniki wskazaly generalnie na obnizanie si¢ pobudliwo$ci emocjonalnej koni
poddawanych muzykoterapii, co wedlug Stachurskiej 1 in. [2015] oraz Kato i in. [2003] moze
swiadczy¢ o pozytywnym wplywie tej metody na relaksacje badanych zwierzat. Przede
wszystkim, rezultaty w zakresie parametrow charakteryzujacych aktywnos$¢ autonomicznego
uktadu nerwowego (AUN) potwierdzity wspomaganie procesu relaksacji organizmu koni
wskutek poddawania ich muzykoterapii. Parametr LF odzwierciedla aktywno$¢ obydwu
gatezi AUN, czyli wspolczulnej i przywspolczulnej, ale generalnie uznaje si¢, ze odpowiada
on za wzrost pobudzenia emocjonalnego organizmu [von Borell i in., 2007]. Parametr HF
wskazuje natomiast na dziatanie uktadu przywspotczulnego, czyli hamujacego pobudliwosé
organizmu. lloraz LF/HF jako wskaZznik czynnoS$ciowej réwnowagi wspotczulno-
przywspotczulnej im jest nizszy, tym wskazuje na wigksze odprezenie organizmu [Acharya
iin., 2007]. Wyniki w tym przypadku wskazaty, ze gtownie LF/HF i w mniejszym stopniu LF
w grupie poddawanej muzykoterapii bylo najczgsciej istotnie nizsze niz w grupie koni, ktore
muzyki nie sluchaly. Inaczej ksztaltowat si¢ natomiast parametr HF, co powinno dodatkowo
cieszy¢ ze wzgledu na niebezpieczne dla zycia gwaltowne obnizanie si¢ jego poziomu, ktdre
jest czesta przyczyng $mierci organizmow geriatrycznych [Simpson i Wicks,1988]. Analiza
parametréw HRV, a nie tylko HR, wydaje si¢ w przypadku osobnikéw starych szczegolnie
wazna, gdyz dopiero podczas wyraznej relaksacji organizmu obniza si¢ czg¢sto$¢ rytmu serca
(HR) [Janczarek i in., 2013; Salamon i in., 2003]. Parametr ten nie nalezy bowiem do zbyt
czulych na mato gwaltowne zmiany emocji. Poszukiwanie innych metod oceny nastroju koni
geriatrycznych jest zatem konieczne.

Wazne z punktu widzenia praktycznego wydaje si¢ réwniez okreslenie czasu, w jakim
terapia oddzialuje pozytywnie na pobudliwo$¢ emocjonalng organizmu. Okazuje si¢, ze
najkorzystniejsze efekty odtwarzania relaksujace; muzyki powinny by¢ obserwowane od
dwoch do trzech tygodni po rozpoczeciu terapii. Pierwsze pozadane oznaki moga by¢
natomiast widoczne najwczesniej po tygodniu. Najprawdopodobniej jest to spowodowane
koniecznoscig przyzwyczajenia si¢ koni do nowych bodzcow dzwiekowych. Duza wrazliwos$¢
stuchu koni, na ktérg wskazujg badania Timney i Macuda [2001], powoduje czgsto wzrost
niepokoju koni w obliczu nieznanych im lub nielubianych przez nie odglosow. Tego typu
sytuacje moga potegowac dolegliwosci bolowe, podwyzsza¢ drazliwos¢, a nawet pogarszac
gojenie si¢ ran, co udowodniono w przypadku hospitalizowanych ludzi, ktoérzy byli wczesniej
narazeni na spotegowany hatlas [Biley 1994]. Mozna zatem sugerowac, ze monitorowanie
stanu zdrowia koni geriatrycznych w poczatkowej fazie stosowania omawianej terapii
powinno by¢ bardzo doktadne.

Nie do konca jest tez pewne, jak dlugo powinna trwa¢ muzykoterapia, by ciagle
przynosita pozytywne efekty. Niestety, wyniki z tego z zakresu nie s3 do konca jednoznaczne.
Watpliwo$ci narastaja podczas analizy wynikdw dwoch z czterech analizowanych
parametrow pod koniec lub po zakonczeniu badan. Sg one natomiast rozwiewane po analizie
wynikow dwoch kolejnych parametrow podczas analogicznych pomiardow. Jak wskazuja
badania Stachurskiej 1 in. [2015], pobudliwo$¢ emocjonalna koni wyscigowych obniza si¢ pod
wplywem muzykoterapii. Jednakze, jej pozadany wplyw utrzymuje si¢ co najwyzej przez 3-4
miesigce. Po tym okresie odtwarzana muzyka staje si¢ natomiast dla koni obojetna. Widac
zatem, ze bez wzgledu na wiek lub rodzaj uzytkowania, ten rodzaj terapii wywiera mniej lub
bardziej krotkotrwaly efekt. Jednakze, zwilaszcza w przypadku koni geriatrycznych, koni
chorych, cierpigcych lub kontuzjowanych, nawet krotkotrwata poprawa nastroju wydaje si¢
by¢ niekiedy bezcenna. Potwierdzeniem wydaja si¢ by¢ badania prowadzone w szpitalach,
a takze w zaktadach opieki paliatywnej [Clair i Memmott, 2008; Hilliard,2005; Trauger-
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Querry i Haghighi 1999]. Autorzy ci stwierdzili, ze chwilowo pojawiajace si¢ pozytywne
emocje dodaja cierpigcym checi zycia, pozwalajg tagodzi¢ bol, przez co wspomagaja efekty
stosowanego leczenia.

Wazny okazal si¢ jednak nie tylko fakt czasu trwania terapii i konieczno$ci
przyzwyczajenia koni do niej, ale tez optymalny czas trwania dziennych sesji. Wyniki
potwierdzity, ze pod koniec sesji relaksacja organizmu byla wyrazniejsza niz na poczatku.
Mozna zatem stwierdzi¢, ze sesja muzykoterapii powinna trwaé przynajmniej kilka godzin
dziennie, co moze wywota¢ pozytywny efekt, ale tylko dorazny. W zwiazku z tym faktem,
uzyskane wyniki mozna uzna¢ za czg¢sciowo zadawalajace. Wskazuja one na jedynie
chwilowe dziatanie muzykoterapii na konie geriatryczne, co mozna wykorzysta¢ w okresie
nasilenia si¢ dolegliwosci bolowych. Podobnego zdania sa Gutgsell i in. [2013], ktorzy
przeprowadzili badania dotyczacego alternatywnych metod tagodzenia bolu u ludzi.

7.2. TERAPIA POPRZEZ STOSOWANIE DEREK OCIEPLAJACYCH

Wyniki wskazaty, ze stosowanie réznego rodzaju derek wywarto rézny wplyw na
ksztaltowanie badanych parametrow koni geriatrycznych. Szczegdlnie interesujacy wydaje si¢
zaobserwowany wzrost temperatury wewnetrznej koni po zastosowaniu derki posredniej
i grubej. Wynik ten jest szczeg6lnie wazny z dwoch powodow. Po pierwsze, temperatura
wewngtrzna powinna by¢ parametrem stabilnym u koni ze wzgledu na statocieplnos¢ ich
organizmu [Godyn, 2013], stad tez mozliwo$¢ reagowania na jej wahania jest istotna dla
opiekuna koni [Demicka, 1990]. Po drugie, znaczenie tych wynikow ro$nie w przypadku koni
geriatrycznych, ktorych temperatura ciala jest najczesciej obnizona w stosunku do koni
miodych 1 dorostych [Gill, 2003]. Hipotermi¢ nalezy uzna¢ za objaw rokowniczo
niekorzystny, gdyz sytuacja ta jest spowodowana wieloprzyczynowym obnizeniem ciepta
produkowanego przez organizm wskutek postepujacej niewydolnosci krazenia, zaburzen
metabolicznych oraz ograniczenia swobodnego poruszania si¢ [Gehlen, 2018]. Powszechnie
dostgpne metody podnoszenia temperatury wewnetrznej ciata, w tym jak sie okazuje
stosowanie cieplych derek, wydaja si¢ w przypadku koni starych szczegdlnie cenne,
zwlaszcza, ze przy wyborze wilasnie takiej metody, powinno si¢ pamietaé, ze efekt wzrostu
temperatury wewnetrznej moze ustgpowac bezposrednio po zdjeciu derki z ciata zwierzecia.
Wyniki te nie sg zaskakujace, gdyz wzrost temperatury organizmu statocieplnego jest
mozliwy tylko podczas stosowania powloki termoizolacyjnej, ktora w omawianym przypadku
stanowila wlasnie odpowiednia derka [Mejdell i in., 2019]. Podczas proby utrzymania lub
podnoszenia temperatury wewnetrznej ciata koni starych, nie powinno si¢ zatem w ogdle
zdejmowac derek lub tez czas przebywania konia bez derek nalezy ograniczy¢ do minimum.

O wiele bardziej szczegotowe informacje udalo si¢ natomiast uzyska¢ analizujac
temperatur¢ powierzchniowg badanych koni. Okazuje si¢, ze kazdy rodzaj derek powodowat
znaczacy wzrost temperatury powierzchniowej ciala koni w stosunku do temperatury ciala
koni nieokrywanych derka. Efekt byt jednak potggowany wyborem jej odpowiedniego
rodzaju derki. Wyniki w tym zakresie byly na tyle jednoznaczne, ze pozwolily na ustalenie
rankingu derek o postepujacym wpltywie na wzrost temperatury powierzchniowej ciata koni
geriatrycznych w zimie. Na kolejnych pozycjach rankingowych znalazta si¢ przewidywalnie
najpierw derka cienka, nastgpnie posrednia 1 na koncu gruba. Opiekun koni geriatrycznych
powinien zatem decydowac o stosowaniu u tych zwierzat jak najcieplejszych derek podczas
zimowych chtodow. W przysztosci ciekawe mogtoby by¢ tez przebadanie koni geriatrycznych
metoda scharakteryzowana przez Mejdell i in. [2019] w zakresie samodzielnego wyboru
noszenia derki przez konie dorosle. Obecnie jednak podczas utrzymywania koni
geriatrycznych takiego wyboru nie powinno si¢ im zostawic.

Mozna tez uspokoi¢ opiekunow koni geriatrycznych, ktorzy podczas dlugotrwalego
stosowania derek obawiaja si¢ ich przezigbienia nawet po krotkotrwatym odkryciu ciata.
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Wyniki wskazaly bowiem, ze po zdj¢ciu derek temperatura powierzchniowa zaczeta co
prawda stopniowo spada¢, jednakze po 60 minutach byla ona nadal istotnie wyzsza od
temperatury powierzchniowej ciata koni nie wspomaganych derkami. Mozna zatem
sugerowaé, ze czasowe zdjecie derek (np. na czas pielegnacji) koniom, ktére sg na state
ubrane w derki 1 nie wykazuja hipotermii, nie powinno powodowa¢ nadmiernego
wychtodzenia organizmu.

W omawianej pracy, podobnie jak w pracy dotyczacej muzykoterapii (W-3), analizie
poddano zmienno$¢ rytmu serca koni geriatrycznych. Wyniki wskazaty wzrost aktywnosci
autonomicznego uktadu nerwowego (AUN) w zakresie obydwu jego sktadowych, czyli czegsci
wspotczulnej 1 przywspolczulnej podczas stosowania derek. Jak podaje Zajaczkowski i in.
[2014], w przebiegu starzenia, a takze w rozwoju wielu innych schorzen, w przewleklym
stresie, zmgczeniu 1 depresji dochodzi do ograniczenia fizjologicznej niemiarowo$ci rytmu
serca i zmniejszenia zdolno$ci odpowiedzi sercowej na zaburzenia srodowiska wewnetrznego.
Wskazani autorzy stwierdzaja, ze rytm serca ma charakter coraz bardziej losowy, czego
wyrazem jest zmniejszenie aktywnosci AUN. Zaburzenie rownowagi wspotczulno-przy-
wspotczulnej, oceniane przy uzyciu analizy parametréw zmienno$ci rytmu serca (HRV), jest
nawet uznane za jeden z najsilniejszych predyktorow zwiekszonego ryzyka zgonu. Niskie
warto$ci wskaznikbw HRV $§wiadcza rowniez o zmniejszonym wplywie AUN na rytm
zatokowy.

Ocieplanie derkami spotggowalo zatem pozytywna dla funkcjonowania organizmu
regulacj¢ HRV. Jak podaje Montano 1 in. [2009], w przebiegu starzenia, a takze w rozwoju
wielu innych schorzen, w przewleklym stresie, zmeczeniu i depresji dochodzi do
zredukowania efektywnych petli regulacyjnych kontrolujacych rytm serca oraz do
zmniejszenia wptywu czynnikow pozasercowych na cykliczng aktywnos$¢ wezta zatokowo-
przedsionkowego. Mozna zatem sugerowac, ze zaktadanie derek przyczynia si¢ do wzrostu
aktywnos$ci sktadowych ANS, co bezposrednio przektada si¢ na wzrost witalnosci koni
geriatrycznych. Rozpatrujac wyniki dokladniej, odnotowano wystapienie wigkszego wzrostu
aktywnos$¢ czesci wspotczulnej w stosunku do czesci przywspotczulnej. Jak wskazuja wyniki
badan Zajaczkowskiego i in. [2014] oraz la Rovere i in. [1998], wraz z wiekiem spada ogdlna
moc HRV, co jest przede wszystkim obrazowane przez spadek mocy widma o wysokiej
czestotliwosci 1 w mniejszym stopniu o niskiej czestotliwosci. Wyniki wlasne z tego zakresu
mozna zatem uzna¢ za typowe dla procesu starzenia sie.

Stosowanie derek nie wywarto natomiast wptywu na parametr LF/HF. Jak wskazuja
przekrojowe badania Zulfiqara 1 in. [2010], a takze dwoch grup badaczy wloskich [Paolisso
i in., 1999; Piccirillo 1 in., 1998], niskie wartosci LF/HF s3 rokowniczo korzystne w
przypadku organizmow geriatrycznych. Wnioski wyciggnigte przez Shimizu 1 in. [2002] na
podstawie poréwnawczego badania prospektywnego sg jednak zasadniczo odmiennie. Wyniki
wlasne oraz rozbieznos¢ wynikow w zakresie LF/HF uzyskanych przez cytowanych autorow
wskazuja zatem na matg przydatnos¢ tego parametru w ocenie czynnikéw warunkujacych
aktywnos¢ AUN organizmow geriatrycznych.

Ostatnig grupe analizowanych cech stanowity parametry ruchu, w przypadku ktérych nie
stwierdzono spektakularnego wptywu stosowania derek na zwigkszenie dlugosci kroku
w stepie 1 ktusie. Jedynie w podczas testowania derki grubej zaobserwowano wydtuzenie
kroku ktusa. Wynik ten mozna uzna¢ za szczeg6lnie wazny, gdyz objawy skracania kroku lub
kulawizny u koni sg widoczne wtasnie w ktusie [Jozwiak 1 in., 2014]. Defekt ruchu w ktusie
zwigzany jest zwykle z bolesnos$cig gornych partii migsni konczyny tylnej i migsni topatki
[Kalisiak, 2009]. Przypuszczalnie, rozgrzanie ciata pod grubg derka powoduje rozluznienie
wspomnianych mig$ni, co dziata na podobnej zasadzie, jak masaz wskazany przez Wojtecka
i in., [2018]. Jak podaja Janus i in. [2005], objawy nagminnie wystepujacego zapalenia
i zwyrodnienia stawow, ktore powoduja dyskomfort podczas ruchu, poteguja si¢ podczas
naglych zmian pogodowych, a szczegdlnie w porze zimowej. W konsekwencji, nasilenie
objawOw ze strony aparatu ruchu moze skutkowa¢ konieczno$cig eutanazji zwierzgcia.
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By¢ moze to wlasnie te schorzenia blokuja mozliwo$¢ zwigkszenia wydolnosci ruchowe;j
nawet po nagrzewaniu gléwnych partii mi¢sniowych, co widoczne jest bardziej w stepie niz w
klusie.
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8. PODSUMOWANIE

1. (W-1): Na podstawie przegladu pisSmiennictwa dotyczacego koni geriatrycznych
mozna stwierdzié, ze utrzymywanie tego typu zwierzat przy zyciu jest uzasadnione z
wielu powoddéw. Poza wartoscia sentymentalng, stanowig one rezerwuar
doswiadczonych i zarazem bezpiecznych osobnikéw, ktére moga by¢ z powodzeniem
uzytkowane w nauce jezdziectwa i hipoterapii. Wykorzystywane sg réwniez jako
modele badawcze w geriatrii cztowieka. Jednakze, utrzymanie koni geriatrycznych w
dobrostanie jest trudne ze wzgledu na trapigce je dolegliwosci zdrowotne i ciezkie
choroby wynikajgce z procesu starzenia sie organizmu. Fakt ten naktania do
koniecznosci poszukiwania nieinwazyjnych i réwnoczesnie prostych metod poprawy
jakosci ich zycia.

2. (W-2): Muzyka relaksacyjna spowodowata obnizenie pobudliwosci emocjonalnej
koni (Equus caballus) poprzez redukcje parametréw czestosci i zmiennosci pracy
serca (HR i HRV). Muzykoterapia stosowana w codziennych sesjach kilkugodzinnych
wptywa zatem pozytywnie na relaksacje koni geriatrycznych. Jednakze na pozadany,
choé jedynie dorazny efekt, trzeba czekac przynajmniej tydzien od rozpoczecia ses;ji.
Niestety, efekt ten przemija po kolejnych dwéch - trzech tygodniach stosowania
terapii, nie pozostawiajac po sobie spektakularnych efektéw.

3. (W-3): Stosowanie derek w porze zimowej wywiera przede wszystkim pozytywny
wptyw na wzrost temperatury powierzchniowej ciata koni geriatrycznych. Efekty sg
tym bardziej widoczne, im stosowana derka jest grubsza. W przypadku grubych derek
zimowych mozna dodatkowo spodziewaé sie wzrostu temperatury wewnetrznej
i wydtuzenia kroku w kiusie. Zalecane powinno by¢ zatem ich ciggte stosowanie
w przypadku geriatrycznych koni ze sktonnoscig do hipotermii i koni z bolesnoscig
partii miesniowych konczyny tylnej i topatki jako najczestszej przyczyny skracania
kroku w ktusie. Podczas stosowania derek powinna by¢ tez obserwowana ogdlna
poprawa witalnos$ci organizmu, o czym $wiadczy odnotowany wzrost aktywnosci

autonomicznego uktadu nerwowego, a zwtaszcza jego czesci wspotczulnej.
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10. STRESZCZENIE

Metody poprawy jakosci zycia koni geriatrycznych

Mgr inz. Marcjanna Ratz

Stowa kluczowe: konie/geriatria/ jakos¢ zycia/muzyka/derki

Na podstawie przeglagdu pismiennictwa dotyczacego koni geriatrycznych mozna
stwierdzié, ze utrzymywanie tego typu zwierzat przy zyciu jest uzasadnione z wielu
powoddéw. Poza wartoscig sentymentalng, stanowig one rezerwuar doswiadczonych
i zarazem bezpiecznych osobnikéw, ktére moga by¢ z powodzeniem uzytkowane w nauce
jezdziectwa i hipoterapii. Wykorzystywane sg réwniez jako modele badawcze w geriatrii
cztowieka. Jednakze, utrzymanie koni geriatrycznych w dobrostanie jest trudne ze wzgledu
na trapigce je dolegliwosci zdrowotne i ciezkie choroby wynikajgce z procesu starzenia sie
organizmu. Fakt ten nakfania do koniecznosci poszukiwania nieinwazyjnych i réwnoczesnie
prostych metod poprawy jakosci ich zycia.

Przyjeto zatem hipoteze, ze jakos¢ zycia koni geriatrycznych mozna poprawic stosujac
zmodyfikowane metody relaksacyjne przeznaczone dla ludzi, czyli m.in. obnizajace
pobudliwo$¢ emocjonalng, jak rdéwniez poprawiajgce komfort termiczny organizmu.
Nadrzednym celem rozprawy byto zatem okreslenie miejsca koni geriatrycznych we
wspobtczesnym Swiecie, scharakteryzowanie najczesciej wystepujgcych probleméw z ich
zdrowiem wraz z profilaktykg prozdrowotng, a nastepnie opracowanie nowatorskich metod
polowych stuzacych poprawie jakosci ich zycia. W sktad cyklu publikacji rozprawy doktorskiej
weszty dwie prace o charakterze eksperymentalnym i jedna przeglagdowa. W pracach
eksperymentalnych przebadano tacznie 44 gorgcokrwiste konie geriatryczne. Zastosowano
dwie niezalezne procedury doswiadczalne, w trakcie ktérych koniom odtwarzano specjalnie
skomponowang muzyke relaksacyjng, jak réwniez stosowano trzy rodzaje derek
ocieplajacych. Przeprowadzono pomiary czestosci i zmiennosci rytmu serca: HR i HRV
(mierniki Polar Electro Oy RS800 CX, program Polar Pro Trainer 5.0. i Kubios HRV 2.0.),
temperatury wewnetrznej i powierzchniowej ciata (termometr weterynaryjny SC 12, kamera
termowizyjna Thermal (aparat fotograficzny Canon EOS500, program Paint.NET 4.0.21,
program Quantum GIS). Uzyskane dane analizowano statystycznie w programie SAS za

pomocg aplikacji Enterprise artykutach naukowych. Na podstawie badan wfasnych
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stwierdzono, ze muzyka relaksacyjna wywofata pozytywny wptyw na pobudliwosci
emocjonalnej koni poprzez obnizenie parametrow HR i HRV. Terapia ta stosowana
w codziennych sesjach kilkugodzinnych wptywa pozytywnie, ale tylko doraznie na relaksacje
koni geriatrycznych juz po tygodniu od rozpoczecia sesji. Efekt ten przemija po kolejnych
dwéch - trzech tygodniach terapii. Stosowanie derek w porze zimowej wywiera natomiast
gtéwnie pozytywny wplyw na wzrost temperatury powierzchniowej ciata koni
geriatrycznych. Najlepsze efekty przynosi uzywanie grubych derek zimowych wptywajace na
wzrost temperatury wewnetrznej, wydtuzenie kroku w ktusie oraz ogdlng poprawe
witalnosci organizmu, o czym $wiadczy odnotowany wzrost aktywnosci autonomicznego
uktadu nerwowego. Publikacje nt. koni geriatrycznych wskazujg, ze ich utrzymanie wigze sie
nie tylko ze wzgledami emocjonalnymi cztowieka, ale tez posiada szerokie spektrum
zastosowania praktycznego jako zwierzeta modelowe w badaniu procesu starzenia sie
cztowieka oraz poprawie jakosci zycia ludzi z problemami natury fizycznej i psychicznej.
Jednakze, liczne schorzenia i dolegliwosci koni geriatrycznych naktaniajg do koniecznosci

ciggtego poszukiwania metod utrzymania ich w jak najlepszym zdrowiu.
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11. ABSTRACT

Methods for improving quality of life in geriatric horses

Marcjanna Ratz, MSc.

Key words: horses; geriatrics; quality of life; music; blankets

Based on the review of the literature about geriatric horses, it can be concluded that
keeping this type of animals alive is justified for many reasons. In addition to their
sentimental value, they constitute a reservoir of experienced and safe individuals that can be
successfully used in the science of horse riding and hippotherapy. They are also used as
research models in human geriatrics. However, keeping geriatric horses in good health is
difficult due to their health problems and severe diseases resulting from the aging process.
This fact prompts the need to look for non-invasive and, at the same time, simple methods

to improve the quality of their lives.

The hypothesis was accepted that the quality of life of geriatric horses can be
improved by using modified relaxation methods designed for humans, i.e. decreasing
emotional excitability as well as improving thermal comfort of the body. The primary goal of
the dissertation was to determine the place of geriatric horses in the modern world,
characterize the most common problems with their health along with pro-health prevention,
and then develop innovative field methods to improve their quality of life. The dissertation
included two experimental and one review papers. A total of 44 hot-blooded geriatric horses
were studied in the experimental work. Two independent experimental procedures were
applied during which especially composed relaxation music was played to the horses and
three types of warming blankets were used. Heart rate and heart rate variability: HR and
HRV were measured (meters Polar Electro Oy RS800 CX, software Polar Pro Trainer 5.0. and
Kubios HRV 2.0.), internal and superficial body temperature (veterinary thermometer SC 12,
thermal imaging camera Thermal Imagers Ti9 FLUKE, software SmartView 4.1.) and
measurements of horses' stride length at trot and walk (camera Canon EQS500, software
Paint.NET 4.0.21, software Quantum GIS). The obtained data were statistically analysed in
SAS software using Enterprise Guide 9.4. The review papers, on the other hand, were based

on the contents of 193 scientific articles. On the basis of own study it was found that
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relaxation music caused positive effect on emotional excitability of horses by lowering HR
and HRV parameters. This therapy applied in daily sessions of several hours has a positive
but only temporary effect on relaxation of geriatric horses already after a week from the
beginning of the sessions. This effect disappears after another two to three weeks of
therapy. The use of blankets in winter has mainly a positive effect on increasing the external
body temperature of geriatric horses. The best results are obtained with thick winter
blankets which increase internal body temperature, extend the stride at the trot and
generally improve body vitality as evidenced by an increase in autonomic nervous system
activity. Publications on geriatric horses indicate that their maintenance is not only related
to human emotional concerns, but also has a wide range of practical applications as model
animals for studying the human aging process and improving the quality of life of people
with physical and mental problems. However, the numerous diseases and ailments of
geriatric horses make it necessary to constantly search for methods to keep them in the best

possible health.
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This article presents an overview of the literature on aging in the context of human—horse similarities
and describes the role of animal models in the study of human geriatrics. For any given comparative
aging study, the choice of a specific animal species is based on the physiological and pathophysiological
resemblance of the aging process in animals and humans. In horses, the physique of the body, the course
of the aging process, and the spectrum of naturally occurring diseases are similar to those in humans.
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therapy for elderly people. In the near future, horses may be able to help extend the human lifespan or at
least diminish the consequences of aging.
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1. Introduction

The body ages from birth because of progressive physiological
changes. In a medical sense, aging represents the sum of biological
changes, organ wear, and decreased cellular regeneration capacity.
Moreover, the metabolic rate drops, metabolic disorders start to
develop, and the functionality of the immune system is diminished,
which triggers the production of antibodies that destroy the body's
own tissues. At that point, the activity of the nervous system is
reduced [1], which is accompanied by progressive degenerative
lesions in the anatomical and functional systems and gradual and
progressive motor and postural dysfunctions [2]. In addition to
these biological aspects, aging also influences the cognitive,
emotional, and social aspects of a human being. Although the
changes accompanying the aging process are defined, its course in
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individuals is very idiosyncratic and unpredictable, being deter-
mined by numerous interactions between environmental factors
and living organism [3—6].

In recent years, studies on the causes of aging have been
considered ground-breaking as they have delivered much infor-
mation explaining how the aging process is regulated [7]. For
example, one of the most spectacular discoveries was that rapa-
mycin, an antibiotic, inhibits the action of mammalian target of
rapamycin (mTOR), that is threonine-serine kinase, which is a
growth factor and cell proliferation factor and, at the same time,
suppresses autophagy, namely intracellular degradation of
damaged cellular fragments [8]. The inhibition of mTOR enhances
the vitality of yeasts, nematodes, and flies by maintaining the cells’
capacity for autophagy [9—11].

Similar processes have been reported in vertebrates [12]. This
discovery has enabled physicians to slow the progression of pro-
geria (a rare genetic disease causing accelerated aging of the body)
and Cockayne syndrome (inability to repair damaged DNA) [13,14].
Using the mouse as a model organism in studies on deacetylase
expression (sirtuin; Sir2), an enzyme found in the nuclei and
responsible for gene transcription was initially controversial yet
eventually was hugely successful. It was proven that resveratrol, a
substance found in grape peel and wine, demonstrated a Sir2-
activating effect, inhibiting aging processes and extending the life
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of tested mice [15]. In subsequent studies, it was found that
resveratrol showed an analogical effect in other animal species,
including primates [14,16].

These studies prompted a series of clinical trials in humans.
However, ethical issues and many other factors complicating the
role of humans in trials mean that model organisms are still the
basis of research on aging processes. The choice of a specific animal
species is based on its physiological and pathophysiological
resemblance to the human body [17]. The availability and ease of
using the animals in laboratory studies also play a role. Because of
their small body size, high reproduction index, and low price, mice
and rats are most often used in laboratories, with pigs, dogs, and
monkeys being used less commonly. Tests carried out with small
animals are obviously much easier and cheaper than those with
large animals, and therefore, such experiments form the basis of
the majority of laboratory studies [18,19].

Rodents are the most popular model species, and they led the
way for further geriatric research with special reference to genetics
and dietetics [20]. Inbred mice lines are the most widely used
models in studies on aging and associated diseases. The genetic
similarities between individuals minimizes confounding factors,
yet some strains show only a limited degree of pathology. For
instance, the C57BL/6 mouse line that has been used in 70% of
studies to date demonstrates a high incidence of lymphoma and
increased metabolic dysregulation, which may generate confusing
findings [21]. Rats are used in studies on cardiovascular diseases,
neurologic disorders, neurobehavioral pathologies, and suscepti-
bility to cancer or kidney diseases [20]. Especially, inbred lines such
as Fischer 344 or F1 hybrids are used. Fischer 344 rats are used as
models in progressive aortic vasculopathy because of the aging
process. Of all rodents, the naked mole rat lives the longest and is
used in neurologic and physiological studies [20]; not infrequently,
they live up to 30 years. At around 24 years of age, visible signs of
aging start to appear, such as muscle loss, and these have a similar
course as in humans [22]. The rhesus macaque is probably the most
suitable model for investigating the aging process [20]. Thanks to
their close resemblance to humans, these monkeys are used in
biomedical studies, including genetic, endocrine, physiological, and
neuroanatomical trials [23]. Unfortunately, the husbandry costs
together with the need for sophisticated medical care largely limit
their application as model animals.

Although primates and rodents have generated much informa-
tion on the aging process, alternative models are quite often used
for testing current hypotheses [20,23]. Species-specific features
may influence the results and interpretation of data. First and
foremost, lifespan is a species-specific feature. In short-living spe-
cies, the aging process is more intense, and its signs are exponen-
tially visible [24]. Longer living animals generally have a lower
resting metabolic rate per gram of body weight (BW) than in-
dividuals that have a shorter lifespan [24]. In dog, studies of the
impact of BW and breed on the aging process have demonstrated
that representatives of larger breeds lived for a much shorter period
than small dog breeds, and that high BW was inversely associated
with the lifespan [25]. Similar patterns are seen in horses.

Small and primitive horses live much longer than large warm-
blood horses, such as Thoroughbreds [26,27]. Furthermore, in
contrast to rodents, age-induced neurodegeneration is mostly
found in dogs, cats, and horses. Therefore, these species might be
useful in studies on decreased cognitive functions, gout prevalence,
kidney diseases, and sarcopenia caused by aging [28—32]. The
physique of the equine body, course of aging, and spectrum of
naturally occurring diseases are similar to those seen in human,
suggesting that horses can be used as a model species for human
geriatrics [17]. Although horses are companion, not laboratory an-
imals, the population of older horses is increasing [17], providing

opportunity to study this group of animals. Therefore, the aim of
this article was to present an overview of the literature on aging in
the context of human—horse relations.

2. Geriatric Horses

The modern human being strives to achieve longevity and
maintain the best health status possible; moreover, they now
extend these goals to their companion animals [33]. The definition
of “senescence” has not been clearly defined so far. The age at
which an animal is classified as old can be defined in various ways,
including physiological or functional age and chronological age
[34]. Physiological age can differ between horses and depends on
their genetic, use, and environmental conditions [35]. Generally,
demographic old age is defined from the age at which there is less
than 75% survivorship of the population and very old age where
there is less than 25% of the population [35,36]. Despite great
knowledge of veterinary medicine, it is not possible to unequivo-
cally determine when a horse reaches full maturity and when it
getting old. This is because of the fact that aging is a continuous and
time-spanning process, yet it is conditioned by the environment,
including the breed of the animal species [37]. The concept of
“mature” is commonly used to describe animals that have fully
completed their physical and mental development [38]. Horses
aged older than 5 years of age considered fully physically mature.
Based on scientific research, 5-year-olds of all breeds have a fully
built skeleton, the basic muscle groups, and dentition, and they
maintain balance while in motion [39].

Unfortunately, at that time they are not at all experienced as
working animals, mainly because of their emotional immaturity
and lack of training [38]. Over time, the horse gains experience and
develops its predispositions, for example, by training and contact
with humans and new surroundings, but this sometimes takes
many years [22]. Nevertheless, the term “mature” is commonly
used to describe horses aged 5—15 years [39]. Horses aged 15 years
and older are «called “geriatric” by some researchers
[27,33,35,40—49]; however, some others use the term “geriatric” or
“aged” for horses that have crossed the age of 16 years [50,51] or
even 20 years [19,39,52—57]. Horses aged 30 years and older are
commonly classified as “very old” [33,55]. When assigning an an-
imal to one of the previously mentioned categories, the physio-
logical status should also be considered; this is influenced by
genetic predispositions, individual features, and type of work
performed.

The first noticeable signs of aging are seen in horses at around
15 years of age and predominantly during eating [46,58,59]. This is
because of changes to the dentition and resulting difficulties in
chewing; thus, dental prophylaxis is critically important in this
period of life as a lack thereof causes weight loss and consequently
deteriorations in condition because of lower food intake [46,59]. An
easily digestible diet satisfying all requirements of the body is also
important [39]. Horses aged older than 15 years are often affected
with many diseases associated with old age [41,42,47]. In addition
to ailments caused by their deteriorating condition and previous
injuries and diseases, these horses have a reduced immunity to
infectious diseases [19,60] because the proliferative capacity of
lymphocytes decreases with age, along with a shortening of telo-
mere length [17,61,62]. Age-related changes in lymphocyte DNA
also manifest in oxidative DNA damage, estimated via an increased
oxoguanine count, which blocks RNA transcription [63]. Sister
chromatid exchange, an indicator of DNA repair insufficiency and
mutagen sensitivity, measured with the use of bleomycin-induced
chromatid break tests, increase with horse age, as well [63].

Moreover, in old horses, reduced excitability, disturbed con-
centration, and decreased reactions to the environment are seen,
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physical strength is reduced, and movements become slower. These
dysfunctions are accompanied by decreased BW and degenerative
changes in the joints [48,49,53]. A significant reduction in motor
functions in horses can be delayed with physical exercises that are
most often similar to exercises for humans [27,53]. It is well known
that senior horses lose muscle mass. Nevertheless, sarcopenia in
horses does not follow from a decrease in muscle protein synthesis;
however, the activity of ribosomal protein S6 kinase (S6K1)
included in mTOR decreases in old horses [64]. The other diseases
seen in geriatric horses are a susceptibility to colic [50—52], cardiac
diseases [44], tumors [65,66], ocular abnormalities [54], and
metabolic dysfunctions [39—42,47].

On the other hand, despite the fact that with age the liver be-
comes smaller and its capacity to eliminate metabolic by-products
can be reduced, liver disorders are not a problem in geriatric horses
[50,51,67]. Also, the problems with respiratory tract are related
rather to the disease process and not directly to the age [57].

The main reason for analyzing the aging process in horses is that
horses aged older than 15 years constitute a significant part of the
entire population and may require physiotherapy, rehabilitation,
diet supplementation, and treatment that incorporates changing
physiological conditions, chronic diseases, and quite often the need
for lifelong care [33]. As the number of old horses is increasing,
knowledge of geriatrics is becoming more and more useful in vet-
erinary practice [35—60].

3. Role of Geriatric Horses in the Field of Science

In his article on biogerontology, Nussey referred to studies that
are carried out on natural populations of animals [5]. In his opinion,
observing the aging process under laboratory conditions in animals
with a short lifespan is insufficient. Research on the aging process
performed under natural conditions may only provide reliable re-
sults, which will be useful for expanding the lifespan of humans
and animals. Long-living species are thus predisposed for the
development of all geriatrics studies [21].

Importantly, a comparison of the basis of physiology of horses
and humans reveals significant similarities, which allows for the
transfer of knowledge about their body functions [68]. For example,
various neurodegenerative processes similarly develop with age in
human and horse. In both species, age pigment (lipofuscin) pro-
gressively accumulates in neurons [69]. Lipofuscin-overloaded ly-
sosomes are unable to cope with oxidative stress, which increases
lipid peroxidation, impairing other life functions of the cell [70].
Another disorder, gliosis, also occurs in aging humans and horses
[69]. Glial cells surround neurons to supply oxygen and nutrients
and support neurotransmission, so their hypertrophy induces
numerous neuronal disorders. Calcification of blood vessels in the
brain also develops with age in both species [71]. Conversely, other
disorders of central nervous system in humans, such as hyalinosis
of vessel walls and deposition of B-amyloid in the brain, have not
been found in horses [69]. Therefore, the horse cannot be an ideal
model to study the neurodegeneration process [69,71]. Neverthe-
less, horses and humans show a tendency to gain weight and
become obese with age, which induce an imbalance of hormones
[72]. Adipose tissue plays an endocrine role manifested by releasing
numerous adipokines, such as adiponectin, leptin, and others [73].
In horses, inactivity, obesity, and hyperleptinemia lead to the
development of equine metabolic syndrome (EMS), a risk factor for
laminitis and insulin resistance [74]. Equine metabolic syndrome
causes local deposition of fat tissue, and the accompanying insulin
resistance results from increased insulin production to maintain
blood glucose level within the reference range in affected animals
[74,75]. Horses with EMS are suitable model animals for studies of
human diabetes [76]. Humans with symptoms similar to those

horses affected with EMS are at risk of developing diabetes or ce-
rebral infarction, yet in EMS-affected horses, diabetes does not
develop [74]. According to Ertelt et al. [76], because of this incon-
gruency, studies on the prediabetic stage in horses may generate
new methods for treating obesity and secondary insulin resistance
in humans. Cushing disease is another example of an endocrine
disorder characteristic of older humans and horses. Affected in-
dividuals show weight gain, abdominal obesity, excessive hair, and
excess sweating induced by the extended impact of significantly
higher plasma cortisol concentration. These symptoms are caused
by the overproduction of cortisol by a tumor of the adrenal glands
or by the overproduction of adrenocorticotropic hormone by a pi-
tuitary adenoma [77]. Aging and obesity in both humans and horses
also lead to an increase in the gene expression of proinflammatory
cytokines, like tumor necrosis factor o and interleukin 6, which
induce chronic low-grade inflammatory state [17,61,78].

One of the effects of chronic inflammation may by the devel-
opment of osteoarthritis, which is another age-related disease [79].
The ability to cartilage to express genes, synthesize prostaglandin,
and, especially synthesize collagen decreases with age [80—83]. In
contrast, hyaluronan content and the heterogeneity of proteoglycan
size increase with advancing age [84]|, whereas the amount of
unsulfated disaccharides in chondroitin decreases with age, but
significantly increases in degenerative cartilage [85].

A similar genome is another and possibly the most important
physiological feature common to humans and horses [86]. With
more than 90 hereditary conditions, which are similar in horses
and humans, horses may be used as a model species for human
disorders [86]. An example is a polysaccharide storage myopathy
disease caused by a mutation in the GYS1 gene that triggers
disruption in glycogen synthesis [87,88]. Affected horses produce
excessive amounts of the enzyme that transforms glucose into
glycogen and accumulate it in the muscles [88]. The disease pre-
sents with muscle pains and muscle wasting with resulting lame-
ness and gait abnormalities. The discovery of the GYS1 mutation
and the mechanism of action of this disease in horses contributed
to the development of studies in other species, including humans
[87,88]. Other example is osteochondrosis, a genetic disturbance in
the process of endochondral ossification, which is common in
humans, horses, and other domestic animals; however, it is not
related to aging [89]. Similarly, horses and humans have a number
of muscle disorders, which share similar features, however, are not
related with aging [90].

Almost all the previously discussed disorders develop in a
similar way in humans and horses; therefore, horses can be used as
an animal models, and the knowledge of their treatment can be
used for both species. Nonetheless, the use of horses for scientific
and medical purposes may sometimes not only reduce their wel-
fare but also bring them immense suffering.

A typical example is using estrogen derived from pregnant mare
urine to manufacture drugs used in menopausal therapies in
women [91]. Because of the excessively invasive method of urine
collection from mares, synthetic and organic alternatives have
started to be produced, and these do not require such drastic ap-
proaches to obtain the hormone; however, great demand for Pre-
marin has triggered the increased production of mare estrogen in
China and Canada [92].

4. Social Benefits Arising From Keeping Old Horses

Questions on the rationale behind keeping old animals are
becoming more and more rhetoric in nature. In the case of small
animals, people are often simply sentimental. A dog or a cat is
perceived as a friend and family member whose company is desired
for as long as possible without it suffering [93]. With larger animals
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such as horses, valuable working experience gained by an animal
throughout its life may be a motivating factor or they may be
thought of as companion animals, especially because they
increasingly live for more than 30 years [33,45].

Two aging sporting horses, namely Glory Road (15 years) and
Lampart (aged 18 years), were used in a therapeutic initiative called
Healing America's Heroes, which was dedicated to veterans and
their families in New Mexico [94]. When the program was
completed, two benefits became obvious. It was noted that the
experience and calm nature of an animal subconsciously has a
positive impact on the mental health of patients [94]. Elderly
people associate themselves in a sense with old horses, putting
more trust in them and thereby eliminating the feeling of social
isolation [94]. It was also found that contact with horses reduced
the level of stress in people and helped those struggling with
depression [95,96]. Old horses are successfully used in therapies for
people suffering from psychomotor disorders [97]. However, it
should be kept in mind that, apart from their emotional value, the
use of old horses in scientific research is also justified.

5. Human—Animal Relation: Benefits for Horses

The use of animals, including horses, for scientific purposes has
led to the establishment of many animal rights protection societies
[98]. The policies of such associations, which actively counteract
animal suffering, have changed public opinion and society has
started to see animals not only as objects but also primarily as
emotional and sensitive beings [98]. Animals have become friends
and provide company in common activities and, thanks to their
uncomplicated nature, they have also become therapists for
humans both at the mental and physical levels. At the end of the
20th century, a new concept arose giving animals equal status with
humans [99]. Professional nutrition and training methods for
sporting animals and treatments and physiotherapy for diseased or
old animals have been developed [68]. Animal physiotherapy has
been popularized; and in fact, this is another example of mutual
transfer of knowledge and practical skills between people and an-
imals. The goal of animal physiotherapy is to alleviate stress and
accelerate the recovery of the body after accidents, surgical pro-
cedures, obesity, and age-related morbidities [68,100,101]. Physi-
otherapeutic treatments for animals may be successfully used both
in small and large species, including horses [100,101]. Aside from
injured animals, such procedures can be applied to old animals.

Other studies and treatment approaches for naturally occurring
diseases in humans, such as arthritis or neoplasms, may also be
used in equine medicine [68]. Stem cell and platelet treatments are
administered for musculoskeletal diseases, for example, arthritis or
ligament ruptures, and are useful therapeutic methods in horses
[102,103]. The pathogenesis and course of the diseases in horses
and humans are similar, and in both species, stem cells are derived
from fat tissue, bone marrow, or platelet-rich plasma [104].
Nowadays, such therapies are less popular in humans than in
horses, which may result from the requirements for transport and
storage of stem cells specified by the American Food and Drug
Administration. Nevertheless, this method is becoming popular and
brings the desired results both in humans and horses [82].

In summary, the use of animals, especially horses, in human
society, merits giving them special attention. Horses provide a
convenient model for noninvasive observations of the aging pro-
cess, which may in turn help extend the lifespan of humans or at
least alleviate the consequences of aging. The benefits of keeping
geriatric horses entirely justifies taking actions that will maintain
such animals in good mental and physical condition for the longest
time possible.
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The aim of the study was to evaluate the effect of music therapy on changes in the level of parameters
describing heart rate (HR) and heart rate variability (HRV) as excitability indicators in geriatric horses.
The study involved 20 warmblood geriatric horses, aged 20 years or more. Animals were kept in two
identical stables in one facility. Horses from stable No. 1 were considered the experimental group,
whereas horses from stable No. 2 constituted a control group. The experiment consisted in playing
relaxation new age music to the horses in the experimental group for 28 days use special sound system
(MyPetSpeaker). To examine the emotional excitability of horses from both groups, HR and HRV pa-
rameters were used. The subsequent measurements were performed morning at rest at 7-day intervals,
counting from the first day of the experiment, and four measurements were recorded. HR and HRV
measures indicated that daily exposure for several hours to new age music had a positive effect on
relaxation of geriatric horses. A short-term effect of 1-2 weeks duration was observed beginning 1 week
after onset. Unfortunately, the effect disappears after subsequent 2—3 weeks of therapy application,

without leaving spectacular results.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

The number of geriatric horses kept by man is constantly
growing [1]. According to various definitions, the term “geriatric
horse” should be understood as an animal aged 15 or 20 years or
more [2,3]. Nevertheless, regardless of the definition, it always re-
fers to animal demonstrating symptoms of aging and quite often,
various illnesses developing with age [4]. In many cases, such
horses cannot or should not, for different reasons, be used, which
additionally increases their high maintenance costs [1]. Difficulties
with maintaining geriatric horses in good conditions are also
caused by the fact that the nature of the horse aging process is
highly individualized and unpredictable [5], because of varied ge-
netic conditions, the management method and use, past diseases,
and many others. Many horse diseases or ailments are undetectable
by man, or even if they are diagnosed, they are not treated. Such
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problems include, among others, musculoskeletal system diseases,
spinal degenerations, and various types of neuralgia. Sometimes,
the ailments are actually of low intensity, but because of their
chronic nature, they cause significant deterioration of the horse
mood [6]. The incidence of numerous ailments, through psycho-
somatic effect, reduces the welfare, including the mood, of geriatric
horses [7—10].

Therefore, maintenance of geriatric horses requires increased
efforts related to ensuring their welfare, including alleviating pain
and maintaining a good mood [11].

The proven effects of somatic health on the mental experience
of humans and animals encourage the search for methods to
support the emotional state deteriorating along with the inten-
sification of health problems [7—10]. For horses, the list of such
problems can be very long, although the worst of them are those
that cannot be even partially healed or those that escape even the
most attentive observation of the owner. The method that can
essentially help horses in pain is physical therapy [12]. Unfortu-
nately, all forms of physical therapy are often unavailable, too
expensive, or too time-consuming for average horse users and
owners [13]. Therefore, they are most frequently intended for
sport or racehorses [14]. An alternative method to physical ther-
apy, which can be commonly used, is music therapy. Its positive
effect on the level of emotional excitability of racehorses has been
scientifically proved [15,16]. For young pure-bred Arabian horses,
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this therapy contributes to temporary mitigation of emotional
excitability and the stress level.

However, to date, there has been no confirmation of the effect of
music therapy for sick horses or those suffering from age-related
problems. In addition, it is not known whether the possible posi-
tive effects on emotions will be long-term or only a temporary
reaction. It was assumed that music therapy can relieve their pain,
which will be demonstrated, for example, through reduced
emotional excitability. As a consequence of this assumption, the
aim of the article was to evaluate the effect of music therapy on
changes in the level of parameters describing heart rate (HR) and
heart rate variability (HRV) as excitability indicators in geriatric
horses.

2. Materials and Methods

The study involved 20 warmblood geriatric horses, aged
20 years or more. All animals demonstrated clinically proven ail-
ments related to spinal degeneration to a moderate degree. Ac-
cording to a veterinarian, the pain they suffered, for this reason,
made them unfit for saddle or harness use. No analgesics were
administered to horses. Animals were kept in two identical stables
in one facility. Twelve horses were kept in the first stable (stable No.
1), including seven mares and five gelding. In the second stable
(stable No. 2), there were four mares and four gelding. The average
age of horses in both stables was similar (24 + 3.32). Horses were
fed three times a day with traditional feed composed of 3 kg oat,
6 kg hay, and wheat straw for bedding. In favorable weather (no
precipitation), horses spent at least 3 hours a day at paddocks or
pastures.

Horses from stable No. 1 were considered the experimental
group, whereas horses from stable No. 2 constituted a control
group. The experiment consisted in playing relaxation new age
music (composed by ]. Marlow—a leader in composing music
especially adjusted to the equine biology) to the horses in the
experimental group for 28 days, starting on the first of March, be-
tween 7 PM and 10 PM. A special sound system (MyPetSpeaker)
was used for these purposes, allowing for adjustment of the sound
frequency and tone to the specificity of the equine hearing. Horses
from the control group stayed at that time in the other stable.

To examine the emotional excitability of horses from both
groups, HR and HRV parameters were used. Those parameters were
measured with the use of telemetric devices, Polar RS800CX. On the
day of commencing the experiment, morning measurements at rest
were taken (measurement before the experiment: R1). The subse-
quent measurements were performed at 7-day intervals, counting
from the first day of the experiment, and four measurements were
recorded (four replications of the experimental test) while the
music was played (M1, M2, M3, and M4 measurements). A day after
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the end of the experiment, another measurement at rest was taken
(measurement after the experiment: R2). For R1 and R2, the
recording time was 15 minutes. For each M measurement, the
recording time was 180 minutes. The data obtained were trans-
ferred to computer memory using a peripheral IrDA USB 2.0
Adapter and then analyzed in the Polar ProTrainer 5.0 and Kubios
HRV software version 2.0. For R1 and R2, the recording between
minutes 6 and 10 was analyzed. For M1-M4 (four times replicated
music therapy), the recordings from the beginning of the music
treatment were taken into account: between minutes 6 and 10
(M1a, M2a, M3a, and M4a) and from the end of the music treat-
ment: between minute 176 and 180 (M1b, M2b, M3b, and M4b).
The following values were taken into account: HR or the number of
heart beats per minute (bpm), LF—low-frequency power spectrum
(0.040—0.150 Hz; ms?), HF—high-frequency power spectrum
(0.150—0.400 Hz; ms?), LF/HF—a ratio of the low-frequency power
spectrum to the high-frequency power spectrum (percentage)
[17,18]. An increase in HR and LF values is an indicator of the
increased activity of the sympathetic nervous system, whereas an
increase in HF value shows a shift toward parasympathetic (vagal)
nervous system activity. Thus, LF/HF ratio is an indicator of the
sympathovagal balance [19].

The collected data were tested for the normality of distribution
with the use of the chi-square test. It was found that the data follow
a normal distribution. The statistical analysis was based on the
Repeated Measures Analysis of Variance for data with repeated
measurements (dependent data—multiple measurements on the
same group of horses) and multiple T-Tukey tests, at the assumed
level of significance of o = 0.05 [17]. The applied models for vari-
ance analysis covered main effects of the examined factors (horse
group, subsequent measurement, and horse sex) and their in-
teractions [20].

3. Results

In the experimental group, significant differences were found
between HR in subsequent measurements (Table 1). In the fourth
replication of the experimental test, both at the beginning and at
the end of the music treatment (M4a and M4b), the value of the
parameter was significantly lower than other values. Significant
differences were also recorded when comparing the experi-
mental group with the control group for the same measure-
ments. The differences occurred during the fourth experimental
test at the beginning of the music treatment and from the second
to the fourth replication at the end of the music treatment. In the
control group, significant differences did not occur during the
experiment.

Significant differences between LF in subsequent measurements
in the experimental group concerned only measurements at the

Table 1
Horse HR in subsequent measurements.
Measurement R1 During the Experiment R2
M1la M2a M3a M4a M1b M2b M3b M4b
Experimental Group
Mean 36.56™ 35.34% 36.45% 35.83% 32.45P% 35.61% 33.23%* 34.23% 32.09%% 34233
SD 3.45 3.12 2.99 3.44 2.78 3.04 3.33 2.96 3.11 2.67
Control Group
Mean 37.58% 36.45™ 36.82% 35.35% 35.69%Y 36.67% 36.07% 37.11% 36.45Y 36.23™
SD 3.06 2.56 2.87 3.23 3.67 3.55 2.99 3.78 3.25 342

Abbreviations: HR, heart rate; SD, standard deviation.

R1: resting measurement before the experiment; M1a—M4a: four times repeated measurement at the beginning of everyday music treatment; M1b—M4b: four times repeated
measurement at the end of everyday music treatment; R2: resting measurement a day after the experiment.

Means marked with different superscript letters (a, b, and ¢ represent comparison between various measurements in the same group of horses; x and y represent comparison
between the same measurements in various groups of horses) significantly differ at P < .05.
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Table 2
Horse LF in subsequent measurements.
Measurement R1 During the Experiment R2
Mila M2a M3a M4a M1b M2b M3b M4b
Experimental Group
Mean 678.33% 734.45% 834.16™ 765.75% 699.05% 500.11%* 478.78% 699.63™ 934.56 535.23%
SD 236.45 184.34 332.18 23445 276.39 129.54 188.93 233.54 300.49 211.93
Control Group
Mean 709.58 800.04™ 812.42% 777.83% 698.37% 784.34% 684.59Y 1,010.34% 843.68% 1,002.06
SD 299.48 273.29 300.28 293.09 311.08 206.64 231.63 325.63 199.76 331.29

Abbreviations: LF, low-frequency power spectrum; SD, standard deviation.

R1: resting measurement before the experiment; M1a—M4a: four times repeated measurement at the beginning of everyday music treatment; M1b—M4b: four times repeated
measurement at the end of everyday music treatment; R2: resting measurement a day after the experiment.

Means marked with different superscript letters (a, b, and ¢ represent comparison between various measurements in the same group of horses; x and y represent comparison
between the same measurements in various groups of horses) significantly differ at P < .05.

end of the music treatment (Table 2). During the fourth repetition
of the test, the value under discussion was higher than others. The
significantly lowest values concerned the first and the second
replication of the test. Significant differences also occurred in the
control group. Values significantly higher from the others con-
cerned M3b and the resting measurement after the experiment.
Significant differences between various groups of horses during the
same measurements occurred within M1b, M2b, M3b, and R2. The
values in the experimental group were in each case significantly
lower than the values in the control group.

HF in the experimental group differed significantly during
subsequent measurements (Table 3). The lowest values occurred
for the resting measurement before the experiment, during the first
and second replication of the test at the beginning of the music
treatment, during the second replication at the end of the treat-
ment, as well as at rest after the experiment. The highest values
were recorded at the beginning of the music treatment during the
two last replications and at the end of the music treatment during
the first and third replication. In the control group, the significantly
highest values were observed for the resting measurement before
the experiment, during M4a and M4b, as well as at rest after the
end of the experiment. The lowest value was recorded at the
beginning of the music treatment during the fourth replication.
Significant differences between the values from the same mea-
surements of various groups of horses occurred within M2a to M4a,
M1b, and from M3b to R2. In each case listed previously, the lower
values concerned the control group.

The LF/HF parameter in the experimental group significantly
differed in subsequent measurements (Table 4). Values significantly
higher occurred at rest before the experiment, at the beginning of
the music treatment during the first and second repetition of the
treatment, and at the end of the music treatment during the fourth
replication. In the control group, lower values were found at rest
before the experiment, during M1a, M3a, and M2b, in comparison

to other measurements. Significant differences between the same
measurements performed in various groups of horses were not
observed only for R1 and M1a.

Significant differences between parameters observed for mares
from various groups occurred within HR, HF, and LF/HF (Table 5). In
the experimental group, HR and LF/HF of the mares were signifi-
cantly lower, whereas HF was significantly higher than in the
control group. For the gelding, only LF/HF was lower in the exper-
imental group in comparison to the control group. In addition, HF of
mares in the experimental group was significantly higher than HF
of males. The reverse situation occurred for LF/HF. In the control
group, sex-related differences did not occur.

4. Discussion

These results indicate a clear effect of music therapy on the
emotional excitability of these geriatric horses. This is indicated by
a high number of significant differences between analogous results
in the experimental and control groups. These results show a
reduction of emotional excitability in horses subject to the applied
therapy. The most frequently recorded lower values of HR, LF, and
LF/HF and significantly higher values of HF in the experimental
groups in relation to the control group can prove the relaxation of
the body under the effect of music [16,21]. Before starting to
analyze individual parameters, it is worth remembering that
resting HR is reduced during the relaxation of the body [22].
However, remembering that this parameter is not too sensitive to
violent changes in emotions [23], significant differences between
its mean values in the group exposed and not exposed to music
therapy and between the results obtained in subsequent mea-
surements in the group subject to music therapy, can be considered
as particularly helpful in positive verification of the thesis that has
been put forward. Although the LF parameter reflects the activity of
both ANS branches, sympathetic and parasympathetic, it is

Table 3
Horse HF in subsequent measurements.
Measurement R1 During the Experiment R2
Mila M2a M3a M1b M2b M3b M4b
Experimental Group
Mean 106.34% 99.45% 115.45% 202.34% 211.35™ 199.34%% 109.34% 211.34 162.44% 114.56™
SD 78.47 45.56 63.65 7734 89.45 77.12 45.66 76.12 59.89 69.56
Control Group
Mean 98.56% 109.45% 67.45%Y 98.54% 45.67% 70.45%Y 77.23%% 100.13% 54,34 90.55%
SD 54.34 78.89 45.34 45.67 23.45 42.23 45.56 62.54 30.05 67.79

Abbreviations: HF, high-frequency power spectrum; SD, standard deviation.

Means marked with different superscript letters (a, b, and ¢ represent comparison between various measurements in the same group of horses; x and y represent comparison
between the same measurements in various groups of horses) significantly differ at P < .05.
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Table 4
Horse LF/HF in subsequent measurements.
Measurement R1 During the Experiment R2
Mla M2a M3a M4a M1b M2b M3b M4b
Experimental Group
Mean 639.62%¢ 741.41% 725.22% 378.71% 331.27% 251.26™ 438.53 331.26™ 576.50%% 399,25
SD 202.34 287.45 303.14 127.05 145.58 166.72 200.07 162.05 211.23 190.81
Control Group
Mean 723.46% 733.92% 1,211.94% 792.87% 1,551.11% 1,120.03% 883.33% 1,010.03 1,561.12" 1,101.08
SD 198.48 309.48 517.37 432.34 543.45 438.48 333.546 498.31 600.05 461.12

Abbreviations: HF, high-frequency power spectrum; LF, low-frequency power spectrum; SD, standard deviation.

R1: resting measurement before the experiment; M1a—M4a: four times repeated measurement at the beginning of everyday music treatment; M1b—M4b: four times repeated
measurement at the end of everyday music treatment; R2: resting measurement a day after the experiment.

Means marked with different superscript letters (a and b represent comparison between various measurements in the same group of horses; x and y represent comparison
between the same measurements in various groups of horses) significantly differ at P < .05.

generally considered to be responsible for emotional excitability of
the body [18]. On the other hand, the HF parameter indicates the
activity of the parasympathetic system that is suppressing for the
body. A lower LF/HF ratio (as an indicator of the functional
sympathetic—parasympathetic balance) corresponds to a higher
level of relaxation of the body [24]. In most cases, our own results
concerning these parameters confirmed the effect of enhancing the
relaxation of the horse body undergoing music therapy in relation
to those that were not given this therapy. This means that the value
of LF and LF/HF in the experimental group was most frequently
significantly lower than in the control group. On the other hand, the
reverse situation concerned HF, which should additionally be
welcomed in view of the life-threatening reduced levels of this
parameter observed in geriatric horses [25].

On the other hand, comparing replications of the test in sub-
sequent weeks of the therapy and directly after its completion, it
can be found that the most favorable effects of playing soothing
music should be observed 2 to 3 weeks after the beginning of the
therapy. The first desirable symptoms can be visible no earlier than
after a week. This is most probably caused by the need for horses to
adjust to new sound stimuli. High sensitivity of horse hearing, as
found by Timney and Macuda [26], often causes an increase in the
anxiety of horses exposed to the sounds that are unknown or un-
pleasant to them. Perhaps, such a situation is intensified by the pain
suffered, increased irritability, and even deteriorated wound heal-
ing process, which was also found for hospital patients exposed to
intensified noise [27].

Another issue is the fact that the therapy under discussion
should work most intensively during the session and, in particular,
in its final period. It was found that at the end of daily music

Table 5
Parameters of heart rate frequency and variability of mares and gelding.
Parameter HR LF HF LF/HF
Experimental Group
Mares
Mean 34.21% 698.21% 189.43% 368.56™
SD 245 267.23 976.34 142.45
Gelding
Mean 34.98% 673.81% 118.96% 570.06%
SD 3.04 299.67 65.34 166.14
Control Group
Mares
Mean 37.76% 862.34% 78.99" 1,104.96>
SD 2.45 302.87 45.56 499.85
Gelding
Mean 35.13% 762.29% 83.48% 923.11%
SD 2.12 302.22 51.04 402.51

Abbreviations: HF, high-frequency power spectrum; HR, heart rate; LF, low-
frequency power spectrum; SD, standard deviation.

Means marked with different superscript letters (a and b represent comparison
between horses of the same sex in various groups; X and y represent comparison
between horses of various sexes in the same group) significantly differ at P < .05.

treatment, the values of the parameters were more favorable than
those obtained at the beginning. Therefore, it can be claimed that
the music therapy session should last several hours a day. However,
this effect was not maintained the next day after the end of the
therapy. Consequently, the results obtained can be considered
partially satisfying. They indicate only a temporary effect of music
therapy on geriatric horses, which can be used in the period when
their pain is intense. A similar opinion is shared by Gutgsell et al.
[28], who conducted studies concerning alternative methods of
relieving pain in human patients.

It is not entirely certain how long music therapy should last to
continue to produce positive effects. Unfortunately, the results in
this respect are not entirely clear. The doubts arise mainly during
the analysis of LF and LF/HF during the last test within the therapy
period and HR after the end of the experiment. As the research of
Stachurska et al. [16] shows, the emotional state of racehorses is
reduced under the effect of music therapy. However, its desirable
effect is retained for a maximum of 3—4 months. After this period,
the music played becomes neutral to horses. Therefore, it can be
seen that, regardless of age or type of use, this type of therapy
exerts short-term effects, which might last slightly longer or
shorter, but are not permanent. However, particularly for geriatric,
sick, suffering, or injured horses, even a short-term mood
improvement may sometimes prove invaluable. This seems to be
confirmed by the research conducted in hospitals, as well as in
palliative care institutions [29—31]. Those authors claimed that
temporary positive emotions motivate the desire for life in the
suffering patients, help to alleviate pain, and enhance the effects of
the applied therapy.

5. Summary

Results obtained in this article shows that music therapy applied
in everyday several-hour sessions has a positive effect on the
relaxation of geriatric horses. However, a desirable, yet short-term
effect is observed at least 1 week after the beginning of the therapy.
Unfortunately, the effect disappears after subsequent 2—3 weeks of
therapy application, without leaving spectacular results.
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This study analyzed the rectal and surface temperature of the horse’s body, its heart rate variability
parameters, and the step length when walking and trotting geriatric horses using blankets with various
thermoinsulating properties. Twenty-four hot-blooded geldings were included in the study. The
experiment was conducted in winter over a period of 30 consecutive days. The horses in the study were
kept under three types of blankets (light, medium, thick). The control group was kept without blankets.
The rectal and surface body temperature and the HRV parameters were measured before the experiment,
immediately after the blankets were removed and an hour later. The step length when walking and

Keywords: . . . .
gei,iatric horse trotting was measured before the experiment and the day before it was finished. The use of horse
blanket blankets in winter was found to have a positive effect on increasing the surface temperature of geriatric

HRV horses and thicker blankets produced more significant effects. For thick winter blankets, since one would
thermoregulation expect an increase in the rectal temperature and elongation of the trotting step, it is recommended that
movement parameters they should be used at all times for geriatric horses prone to hypothermia and horses with painful
muscles in the hind legs and the shoulder as the most common cause of reducing the length of the
trotting step. The use of blankets should also result in a general body vitality improvement, which is
demonstrated by a general increase in the activity of the autonomic nervous system, especially the

sympathetic system.

© 2020 Elsevier Inc. All rights reserved.

Introduction

Although a geriatric horse is not precisely defined, it is usually
assumed that it is an animal over 20 years old (Miller et al., 2016). At
that age, the horse aging process intensifies, which manifests itself
by various adverse changes in the body, which often make use (and
even normal functions) of the animal impossible. These changes
include dysfunctions of the motion apparatus, diseases of the res-
piratory and the digestive systems, a muscle mass decrease, sight
and hearing deterioration, hormonal disorders, circulatory system
disorders, CNS disorders, thermoregulation issues, and a general
decrease in immunity (Brosnahan and Paradis, 2003; Miller et al.,
2016; Gehlen and Bildheim, 2018). The need to mitigate the ef-
fects of horse aging is a topical issue as horses are accompanying
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animals, kept until the end of their lives in the best possible physical
and mental condition (Ralston, 2001; Hausberger et al., 2008;
Wisniewska et al., 2019).

Most adverse changes in geriatric horses’ bodies require the use
of pharmacological measures, such as analgesic and anti-
inflammatory agents (nonsteroidal anti-inflammatory drugs) used
in muscular-skeletal system disorders to alleviate pain and lame-
ness (Ireland et al., 2012). Unfortunately, despite all efforts, some
ailments become exacerbated, which forces horse owners to
consider euthanasia to end their suffering (Miller et al., 2016;
Mueller et al., 2018). Moreover, prolonged use of pharmacological
agents brings a number of undesirable side effects, which is why it
is necessary to seek new methods of supporting the vital functions
of aging and older horses (Vifiuela-Fernandez et al., 2007).

Movement apparatus disorders can be dealt with by various
physiotherapeutic methods (McGowan, et al, 2007). The most
common include massages, stretching, laser therapy, magnet
therapy, and solarium (infrared treatments) (McGowan et al,
2007a). The application of measures using water has been
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debated because of the frequent occurrence of rheumatic ailments
in older horses (Vanderperren et al., 2012). Because physiother-
apeutic methods are usually quite time consuming, they seem un-
feasible for long-term use (McGowan et al., 2007a) and it may be
justified to seek new methods that can be used in practice. These
methods can include body heating with blankets, especially in
winter (Mejdell et al., 2019). Indications in such cases include
thermoregulation disorders and generally weakened immunity of
geriatric horses (Brosnahan and Paradis, 2003). There are many
causes of excessively low body temperature (i.e., hypothermia) and
they include hypothyroidism, hypopituitarism, adrenocortical
insufficiency, hepatic or renal insufficiency, as well as malnutrition
and anemia (McCullough and Arora, 2004). The thermal effects of
such disorders may be exacerbated by low air temperature, high
humidity, and high wind speed or draughts (Thompson and
Hayward, 1996). It is therefore very important to protect geriatric
horses against cooling.

The use of a blanket of appropriate thickness can help to opti-
mize the thermoregulation processes which improve the general
animal welfare (Mejdell et al., 2019). However, the use of a blanket
may also have negative effects on the body, lead to overheating, or
cause general discomfort for the animal. Some animals are some-
times reluctant to put on blankets, even at subzero temperatures.

It was assumed during this study that blankets increase body
temperature and relax and increase the motor output performance
of geriatric horses. Moreover, this hypothetically positive effect
depends on the type of the blanket used. To assess this hypothesis,
the study performed a comparative analysis of the rectal and sur-
face temperature of the horse’s body, its heart rate variability pa-
rameters, and the step length when walking and trotting in geriatric
horses in which blankets with various thermoprotective properties
were used.

Materials and methods
Animals

Twenty-four Anglo-Arabian geldings were included in the study.
The age of the horses was between 20 and 24 years old. The ani-
mals’ morphometric data were as follows: height at withers —
163 cm + 3.54; chest circumference — 187 cm + 8.54; cannon
circumference 20.50 cm + 0.45. The horses were clinically healthy
during the experiment and had been kept in two stables at one site
for at least 12 months. The walls of the stables were made of brick
and were plastered and not thermally insulated. The dimensions of
individual boxes were 3.5 m x 3.5 m, with the floor covered with
straw litter. Horses were given meadow hay and whole meal feed
for older horses three times daily. The horses’ condition was
described as good/very good. The horses were in paddocks between
9.00 a.m. and 2.00 p.m. They spent the rest of the day in the stable.

Experiment

The experiment was conducted in winter over 30 consecutive
days. It involved keeping the horses under study in three types of
blankets. The temperature in the stable remained between 3°C—4°C
throughout the experiment. The air temperature outside was
between —4°C and —7°C. The horses were divided randomly into
four equal groups, with six horses in each. There were no significant
differences between age and morphometric data horses in each
group. The first group of horses were covered with blankets made
of quilted, two-sided cotton (light blanket). The second group were
covered with blankets with 150 g filling, made of quilted two-layer
cotton material (medium blanket). The third group were covered
with blankets with 300 g filling, also made of quilted two-layer

cotton material (thick blanket). The fourth group was treated as a
control and were kept with no blankets.

The horses in the experimental groups were covered with
blankets (blanket type: no collar or a flap under the belly) for
30 days. The blankets were removed only once daily for grooming,
which lasted 15—20 minutes. Each day, the horses stayed in the
stable-side paddock for 60 minutes. They spent the rest of the day
in their boxes. During the experiment, there were five days when
horses were not let out because of unfavorable weather. On the
29th day of the experiment, at 12.00 at noon, blankets were
removed from the horses for 15 minutes to measure their step
lengths. On the 30th day, at 12.00 at noon, blankets were removed
from the horses and the experiment was concluded. The air tem-
perature in the stable was 4°C on the 29th and the 30th days of the
experiment, when the blankets were removed from the horses.

Study methodology

The rectal and surface body temperature

The rectal temperature was measured intrarectally with a vet-
erinary thermometer Veterinir—Thermometer SC 12 (measure-
ment time: 60 s). The body surface temperature was measured with
a Thermal Imagers Ti9 FLUKE thermal vision camera (noncooled
microbolometric matrix operating in the focal plane, resolution
120/160 pixels, IR range 7.5 pm to 14 um) positioned 250 cm from
the horse’s body. The thermographic photographs (actions associ-
ated with taking the photograph: 60 s) were taken in accordance
with the applicable procedure: the horse standing still in a dark,
closed room at a constant temperature. This helps to avoid the ef-
fects of atmospheric conditions on the experiment results (Turner,
2001; Van Hoogmoed and Snyder, 2002). In the next step, the
camera data were uploaded to the computer memory and analyzed
in the SmartView 4.1. program. An analysis was performed of the
average surface temperature of the left side of the horse’s body.

Heart rate variability parameters

The heart rate variability (HRV) was measured with Polar
ELECTRO OY - type RS800CX devices (Essner et al., 2013). The data
were fed into the computer with an IrDA USB 2.0 Adapter, and in the
next step, they were analyzed with Polar ProTrainer 5.0 and Kubios
HRV version 2.0 software (Tarvainen et al.,, 2014). The heart rate
origin was examined to filter out the excitation from other sources
than the sinus node, and artifacts of the ECG record were corrected.
A specific time interval was selected by the timeline analysis on
graphs presented automatically by the Polar ProTrainer 5.0
program.

The following were analyzed: LF—the spectrum power at low
frequencies in the 0.04—0.15 Hz interval: it reflects the activity of
the sympathetic part of the autonomic nervous system (ANS) and
indicates the correlation with the activity of arterial baroreceptors
and Mayer waves frequency of 0.1 Hz (ms?); HF—the spectrum
power at high frequencies in the 0.15—0.40 Hz interval, it indicates
the parasympathetic system activity; it is often correlated with the
respiratory variation (ms2); LF/HF—the ratio of the spectrum power
and low and high frequencies; it indicates the sympathetic-
parasympathetic functional balance (%) (Von Borell et al., 2007;
Tarvainen et al., 2014).

Motion parameters

Five consecutive steps of a horse walking and trotting were
measured using the photogrammetry method (Janczarek et al.,
2013). Initially, a series of high-resolution digital photographs
were taken with a Canon EOS500 camera. The photographs were
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taken in the horizontal projection. The photographs were taken
within the following time frame: from leaning fully on the left front
leg to leaning fully on the same leg by a horse moving on even
uniform ground, with the marking for the image scaling within an
accuracy of 1 cm. The raster images were scaled and a photo-
grammetric analysis was then performed with Paint.NET 4.0.21
image processing software—image filtration for background
leveling, contrast adjusting, interference elimination (https://
www.getpaint.net, 2019). Subsequently, software for photogram-
metric measurements on raster images—Quantum GIS (QGIS Open
Source Geospatial Foundation Project)—was used to measure the
distance on a previously scaled raster background (https://
qgis.osgeo.org, 2019). The step length was taken as the distance
between the middle point of the front wall of the left front leg hoof
and the same point in the next step. The measurements of five
walking and five trotting steps were then averaged.

The rectal and surface body temperature measurements were
made a day before the experiment started (first measurement),
immediately after the blankets were removed: 30 days after they
were applied (second measurement) and 60 minutes later (third
measurement). The heart rate variability parameters (five-minute
measurement) were measured in the morning of the day the
experiment started (first measurement), within a 1- to 5-minute
interval after the blanket was removed (second measurement)
and within a 56- to 60-minute interval (third measurement). The
measurements of walking and trotting step lengths were made on
the day before the horses were covered with blankets (initial
measurement) and 5 minutes after the blankets were removed on
the penultimate day of the experiment (final measurement).

Statistical methods

The data were tested for distribution normality using the
Shapiro-Wilk test. The normality of data distribution was not
rejected with this test. The statistical analysis was based on the
repeated measures analysis of variance model for repeated mea-
surement data (dependent data—repeated measurements on the
same group of horses) and multiple Tukey's t-tests at the adopted a
priori level of significance o = 0.05 (Tarvainen et al., 2014). The
applied model of the analysis of variance included the main effect of
the factors under study (study group [g: 1—4] and the next mea-
surement [m: 1—-3]) and their interactions (SAS Institute Inc, 2003).

Results

The horses’ rectal temperature in the study groups was signifi-
cantly different only in the second measurement (Table 1). The
mean values in the second and third experimental group (a me-
dium and a thick blanket, respectively) were significantly higher
than those recorded in the first and the control group (a light
blanket and no blanket, respectively). Differences between
consecutive measurements were observed in the second and the

Table 1
The rectal and surface temperature of the horse’s body (means =+ SD; °C)

third experimental group. In both cases, the mean values in the
second measurement were significantly higher than in the other
two.

Significant differences in the surface body temperature between
study groups were observed in consecutive measurements. In the
first measurement, the temperature in the third group was signif-
icantly higher than the others. All mean values were significantly
different in the second and the third measurement. Counting from
the highest, they were calculated—in this sequence—for the third,
second, and first experimental group and finally for the control
group. Significant differences between consecutive measurements
were observed in all experimental groups. The mean value for the
second measurement in the first and third group was significantly
higher than in the others. It was close in the second group to the
mean value of the third measurement. Moreover, the mean value of
the first measurement in the first group was close to the mean of
the third measurement. In the third group, the mean of the third
measurement was between the lowest mean of the first measure-
ment and the highest of the second measurement.

Only in the first measurement was the LF parameter not
significantly different within consecutive groups (Table 2). The
highest mean value of the second measurement was noted in the
third group and the lowest was in the control group. The mean
values of the third measurement in the second and third experi-
mental group were significantly higher than the mean values in the
other two groups. No significant differences between consecutive
measurements were noted only in the control group. The mean in
the second measurement in the first experimental group was
significantly higher than the means of the other two measure-
ments. The mean values of the second and the third measurement
in the second group were close to each other and were significantly
higher than the mean value of the first measurement. All three
mean values in the third group were significantly different. The
lowest value was recorded in the first measurement and the highest
was recorded in the second measurement.

The HF parameter in the first and the third measurement was
not significantly different in each study group. The mean value in
the second measurement in the control group was significantly
lower than the others. No significant differences between consec-
utive measurements were noted only in the control group. The
mean values in the three measurements in the first experimental
group were different. The highest value was noted in the second
measurement and the lowest was in the first measurement. The
mean values in the second and the third measurement in the sec-
ond and the third group were close to each other and were signif-
icantly higher than the mean value of the first measurement.

The LF/HF parameter in all measurements was significantly
different in each study group. The mean value of the first and sec-
ond measurement in the third experimental group was significantly
different than in the others. The mean values of the third mea-
surement in the second and the third group were close to each
other and were significantly higher than the mean value in the first

Experimental groups First group

Second group

Third group Control group

Rectal temperature

First measurement
Second measurement
Third measurement

Body surface temperature
First measurement
Second measurement
Third measurement

36.70 + 0.23 =
37.01 £ 0.55 &
37.10 £ 0.67 *

14.46 + 1.59
1893 £2.77 %
16.38 £ 244

36.75 £ 0.35
37.55 + 049 ¥
36.95 + 0.07 >

15.91 + 1.26 >
2542 +1.70 %Y
21.60 + 1.45 %

37.10 4 0.14
38.20 + 0.28 Y
37.20 + 0.77 &

3710 £ 1.27
37.05 £+ 0.07 =
36.95 + 0.07 *

16.40 + 1.45 >
2890 +1.81%
2337+ 1.10

13.50 + 0.71
12.97 + 0.25
13.03 + 0.53 ¥

a, b, c—data in rows with different superscripts differ significantly at P < 0.05. x, y, z—data in columns with different superscripts differ significantly at P < 0.05.
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Table 2
The heart rate parameters (means + SD)

Experimental groups

First group

Second group

Third group

Control group

LF (ms?)
First measurement

Second measurement

Third measurement
HF (ms?)
First measurement

Second measurement

Third measurement
LE/HF (%)
First measurement

Second measurement

Third measurement

1227.00 + 769.30 **
2597.00 + 807.70 ¥
1012.00 -+ 988.09

441.50 + 220.51 *
987.50 + 480.72 ¥
647.00 + 300.41 **

277.85 + 122.79
266.45 + 124.33 ¥
156.04 + 104.86 %Y

1320.00 + 1015.97 **
2105.00 + 1289.76 &
2133.00 + 1089.50 ™

571.00 + 246.67 =
932.50 + 577.07 ¥
833.50 &+ 592.63 ¥

231.12 + 101.42 &
220.78 + 120.06
258.77 + 151.49 P

1390.50 + 825.16
3647.50 + 901.34 %Y

2846.00 + 1144.66 >

436.50 + 211.02
930.00 + 476.37 ¥
903.50 + 467.58 ¥

392,97 + 113.36 ™
395.75 + 186.40 P*
323.07 + 187.00 ™

1269.00 + 846.67 *
1200.50 + 674.95 <

1275.00 + 1074.95

513.00 + 314.14
457.00 + 235.36
599.00 + 324.45 **

24734 4+ 132.28
263.52 4 121.47 ™
218.88 + 157.99 3

a, b, c—data in rows with different superscripts differ significantly at P < 0.05. x, y, z—data in columns with different superscripts differ significantly at P < 0.05.

group. Moreover, the mean value in the control group was similar to
the mean value in the first and the second experimental group.
Significant differences between measurements were noted only in
the first experimental group. In this case, the mean value in the
third measurement was significantly lower than in the others.

The walking step length in each study group and in each mea-
surement was not significantly different (Table 3). However, dif-
ferences were observed in the trotting step length. The mean value
of the final measurement in the third experimental group was
significantly higher than in the other groups. It was also higher than
the mean value of the initial measurement.

Discussion

The study found that the use of different types of blankets had
variable effects on the parameters under study in geriatric horses.
The use of a medium and a thick blanket increased the horses’ rectal
temperature significantly. This result is important for two reasons.
First, the rectal body temperature should be stable in horses as they
are warm-blooded animals (Hill et al., 2004) and it is important to
the horse carer to be able to respond to temperature fluctuations
(Wallsten et al., 2012). Second, the importance of these findings
increases for geriatric horses, whose body temperature is usually
lower compared to young and adult horses (Gill, 2003). Hypother-
mia should be regarded as an adverse factor in terms of prognosis as
it is caused by a multicausal decrease in the heat produced by the
body due to progressive circulatory insufficiency, metabolic disor-
ders, and movement restrictions (Wong, 1983). The commonly
applied methods of increasing the rectal body temperature seem to
be of special value for older horses, especially since this parameter
oscillated on the border of hypothermia (McCullough and Arora,
2004). At this stage of analyzing the results, it can be concluded
that the use of blankets is one of such methods, but they must be
blankets for a transition period or warmer blankets.

However, in assessing the positive effect of using blankets on the
rectal temperature increase of geriatric horses, it should be noted
that any increase in rectal temperature can be transient. The

Table 3
The step length when walking and trotting (means + SD; cm)

temperature can return to the initial value within one hour after the
blanket removal. These results are not surprising because an in-
crease in the body temperature of a warm-blooded animal is
possible only when a thermoinsulating cover is used (Sessler, 2014).
In that study, a blanket must have been used as such a cover. When
attempting to increase the rectal temperature of older horses, one
should not remove the blankets, or the time spent by horses
without blankets should be reduced to a minimum.

Much more detailed information was acquired by analyzing the
horses’ body surface temperature. The use of each type of blanket
seemed to cause a significant increase in the horses’ body surface
temperature compared to the body temperature of horses not
covered with a blanket. It was important not only whether a horse
was covered or not, but also what kind of blanket was used. The
results were unambiguous enough to allow for a blanket ranking to
be prepared with an increasing effect on the geriatric horses’ body
surface temperature increase in winter. According to the ranking, a
thick blanket was the first, followed by a medium and a thin
blanket. These findings suggest that the use of the thickest possible
blankets in geriatric horses in winter is justified. It would be
interesting to compare a study on geriatric horses with the findings
of a study conducted by Mejdell et al. (2019) regarding the choice of
a blanket to be worn by adult horses, although no such choice ap-
pears necessary for geriatric horses.

It is also noteworthy that although the surface temperature
started to decrease once the blankets were removed, it was
significantly higher after 60 minutes than the surface body tem-
perature of horses without blankets. Therefore, it seems that tem-
porary removal of blankets (e.g., for grooming) from horses which
wear blankets all the time and do not exhibit hypothermia should
not result in excessive cooling of the body. This result should alle-
viate the concerns of owners of geriatric horses about the potential
effects of cold temperatures even after removing the blanket for a
short time from horses which have the right rectal temperature.

Another issue dealt with in the study was an analysis of the
effect of blankets on the heart rate variability in horses. The findings
suggest that blanket removal resulted in an increase in the activity

Experimental groups First group

Second group

Third group Control group

Walk

Initial measurement
Final measurement
Trot

Initial measurement
Final measurement

172.74 + 4462 >
188.14 + 6434

25042 + 77.79
297.14 £ 71.61

172.15 £37.28 &
175.50 + 59.19 &

272.00 + 89.98
307.00 + 61.31

161.50 + 60.61 **
187.50 + 64.85 **

294.50 + 88.39 %
365.00 + 63.74 >

169.00 + 74.24 *
167.00 + 54.14

259.50 + 74.95
251.50 + 103.54 ™

a, b, c—data in rows with different superscripts differ significantly at P < 0.05. x, y, z—data in columns with different superscripts differ significantly at P < 0.05.
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of both ANS components. According to Hotta and Uchida (2010),
aging and various diseases, chronic stress, fatigue, and depression
are accompanied by a reduction in the physiological heart
arrhythmia and the cardiac response to environment disturbances.
Those authors claim that as the heart rate becomes increasingly
random, it manifests itself in decreasing HRV. Upsetting the
sympathetic-parasympathetic balance, determined by the HRV
analysis, is regarded as one of the strongest predictors of an
increased risk of death. Low values of the HRV indices indicate a
smaller effect of the ANS on the sinus rhythm.

In analyzing the results of this study, it should be noted that the
activity of the sympathetic system increased more (a three-fold
increase in the LH in the third group in the second measurement)
than the parasympathetic system (a two-fold increase in the same
measurement). As the findings of the study conducted by La Rovere
et al. (1998) suggest general HRV power decreases with age, which
is illustrated mainly by a decrease in the HF spectrum power
and—to a lesser extent—by a decrease in the LF spectrum power.
Therefore, the findings of this study can be regarded as consistent
with those cited. The beneficial effect of the HRV regulation in
geriatric horses was augmented by the use of blankets. According to
Montano et al. (2009), aging and various diseases, chronic stress,
fatigue, and depression are accompanied by reducing the effective
regulation loops which control the heart rate and by reducing the
effect of noncardiac factors on the cyclic activity of the sinoatrial
node. Therefore, it may be suggested that covering horses with
blankets contributes to an increase in the activity of the ANS, which
translates directly to the increased vitality of geriatric horses.

The LF/HF parameter in geriatric horses did not change when
blankets were used. According to the findings of a cross-sectional
study by Zulfigar et al. (2010), and by two groups of Italian re-
searchers (Piccirillo et al., 1998; Paolisso et al., 1999), low values of
the LF/HF ratio are beneficial in terms of prognosis in geriatric an-
imals. However, the conclusions drawn by Shimizu et al. (2002)
based on a comparative prospective study are different. The re-
sults of this study and the discrepancy in the LF/HF ratio findings in
the cited studies suggest the low usability of this parameter in
evaluating the factors affecting the ANS activity in geriatric animals.

An analysis of the motion parameters showed that the effect of
different types of blankets on increasing the walking and trotting
step length was not spectacular. However, it was noted that the
trotting step length was found to be elongated when a thick blanket
was used. This finding may be regarded as particularly important
because symptoms of shortening the step and lameness in horses
are particularly observed in trotting (Weishaupt et al., 2004). A
motion defect is often associated with painfulness in the upper
parts of muscles in the hind legs and the shoulder muscles
(McGowan et al. 2007a). It may be the case that warming up a body
under a thick blanket results in relaxation of these muscles, which
has a similar effect to a massage (Ridgway and Harman, 1999).

It is also noteworthy that geriatric horses suffer from many ail-
ments of the motor system, which sometimes make euthanasia
necessary. According to Janus et al. (2005), the symptoms of
frequently occurring arthritis and joint degeneration cause
discomfort in movement and become exacerbated when the
weather suddenly changes, especially in winter. These ailments
may block an increase in motor performance even after the main
muscle groups are warmed, which is more marked in trotting than
in walking.

Conclusion
The use of horse blankets in winter has a positive effect on an

increase in geriatric horses’ body surface temperature and thicker
blankets produced more significant effects. For thick winter

blankets, one would expect an increase in the rectal temperature
and elongation of the trotting step. Therefore, it is recommended
that they should be used at all times for geriatric horses prone to
hypothermia and horses with painful muscles in the hind legs and
the shoulder as the most common cause of reducing the length of
the trotting step. The use of blankets should also result in a general
improvement in body vitality, which is demonstrated by a general
increase in the activity of the autonomic nervous system, especially
in the sympathetic system.

Ethical considerations

Animal care and experimental procedures were in accordance
with the European Committee Regulations on Protection of
Experimental Animals and were approved by the Local Ethic Re-
view Committee for Animal Experiments.

References

Brosnahan, M.M., Paradis, M.R., 2003. Assessment of clinical characteristics, man-
agement practices, and activities of geriatric horses. . Am. Vet. Med. Assoc. 223
(1), 9-103.

Essner, A., Sjostrom, R., Ahlgren, E., Lindmark, B., 2013. Validity and reliability of
Polar® RS800CX heart rate monitor, measuring heart rate in dogs during
standing position and at trot on a treadmill. Physiol. Behav. 114-115, 1-5.

Gehlen, H., Bildheim, L.-M., 2018. Evaluation of age-dependent changes of
myocardial velocity using pulsed wave and colour tissue Doppler imaging in
adult warmblood horses. J. Anim. Physiol. Anim. Nutr. 102, 1731-1742.

Gill, J., 2003. Fizjologia Konia. (Horse Physiology) Wydaw. Sport. Warsaw, Poland.

Hausberger, M., Roche, H., Henry, S., Visser, K., 2008. A review of the human—horse
relationship. Appl. Anim. Behav. Sci. 109 (1), 1-24.

Hill, RW., Wyse, G.A., Anderson, M., Anderson, M., 2004. Animal Physiology, Vol. 2.
Sinauer Associates, Sunderland, MA.

Hotta, H., Uchida, S., 2010. Aging of the autonomic nervous system and possible
improvements in autonomic activity using somatic afferent stimulation. Geriatr.
Gerontol. Int. 10, S127—-S136.

https://qgis.osgeo.org, 2019. Accessed January 23, 2019.

https://www.getpaint.net, 2019. Accessed February 16, 2019.

Ireland, J.L., Clegg, P.D., McGowan, C.M., McKane, S.A., Chandler, K., Pinchbeck, G.L.,
2012. Disease prevalence in geriatric horses in the United Kingdom: veterinary
clinical assessment of 200 cases. Equine Vet. J. 44 (1), 101-106.

Janczarek, 1., Stachurska, A., Wilk, L., 2013. Correlation between kinematic param-
eters of the free jumping horse in the first approach stride. Acta Agric. Scand.
AAnim. Sci. 63 (2), 57—67.

Janus, D., Drabiszczak, |., Zakrzewska, A., 2005. The influence of weather on articular
complaints of patients with osteoarthritis. Reumatologia 43 (4), 201-205.

La Rovere, M.T,, Bigger Jr., ]J.T., Marcus, Fl, Mortara, A., Schwartz, PJ., ATRAMI
(Autonomic Tone and Reflexes After Myocardial Infarction) Investigators, 1998.
Baroreflex sensitivity and heart-rate variability in prediction of total cardiac
mortality after myocardial infarction. Lancet 351 (9101), 478—484.

McCullough, L., Arora, S., 2004. Diagnosis and treatment of hypothermia. Am. Fam.
Physician 70 (12), 2325—2332.

McGowan, C., Goff, L., Stubbs, N., 2007. Animal Physiotherapy. Assesment, Treatment
and Rehabilitation of Animals. Blackwell Publishing, Chichester, UK.

McGowan, C.M.,, Stubbs, N.C.,, Jull, G.A., 2007a. Equine physiotherapy: a comparative
view of the science underlying the profession. Equine Vet. J. 39 (1), 90—94.

Mejdell, C.M., Jorgensen, G.H., Buvik, T,, Torp, T., Bee, KE., 2019. The effect of
weather conditions on the preference in horses for wearing blankets. Appl.
Anim. Behav. Sci. 212, 52—57.

Miller, M.A., Moore, G.E., Bertin, FR., Kritchevsky, J.E., 2016. What's new in old
horses? Postmortem diagnoses in mature and aged equids. Vet. Pathol. 53 (2),
390—-398.

Montano, N., Porta, A., Cogliati, C., Costantino, G., Tobaldini, E., Casali, KR,
lellamo, F., 2009. Heart rate variability explored in the frequency domain: a tool
to investigate the link between heart and behavior. Neurosci. Biobehav. Rev. 33
(2), 71-80.

Mueller, M., Sween, C., Frank, N., Paradis, M., 2018. Survey of human-horse re-
lationships and veterinary care for geriatric horses. J. Am. Vet. Med. Assoc. 253
(3), 337—345.

Paolisso, G., Manzella, D., Barbieri, M., Rizzo, M.R., Gambardella, A., Varricchio, M.,
1999. Baseline heart rate variability in healthy centenarians: differences
compared with aged subjects (> 75 years old). Clin. Sci. 97 (5), 579—584.

Piccirillo, G., Bucca, C., Bauco, C., Cinti, AM., Michele, D., Fimognari, FL.
Marigliano, V., 1998. Power spectral analysis of heart rate in subjects over a
hundred years old. Int. J. Cardiol. 63 (1), 53—61.

Ralston, S.L., 2001. Management of the geriatric horses. Advances in Equine Nutri-
tion II. Nottingham Press, Nottingham, pp. 393—396.

Ridgway, K., Harman, J., 1999. Equine back rehabilitation. Vet. Clin. North Am.
Equine Pract. 15 (1), 263—280.


http://refhub.elsevier.com/S1558-7878(20)30058-7/sref1
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref1
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref1
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref1
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref2
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref2
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref2
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref2
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref2
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref3
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref3
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref3
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref3
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref4
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref5
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref5
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref5
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref5
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref6
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref6
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref7
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref7
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref7
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref7
https://qgis.osgeo.org
https://www.getpaint.net
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref10
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref10
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref10
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref10
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref11
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref11
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref11
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref11
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref12
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref12
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref12
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref13
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref13
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref13
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref13
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref13
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref14
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref14
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref14
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref15
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref15
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref16
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref16
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref16
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref17
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref17
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref17
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref17
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref18
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref18
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref18
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref18
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref19
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref19
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref19
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref19
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref19
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref20
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref20
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref20
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref20
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref21
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref21
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref21
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref21
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref21
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref22
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref22
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref22
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref22
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref23
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref23
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref23
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref24
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref24
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref24

1. Janczarek et al. / Journal of Veterinary Behavior 38 (2020) 32—37 37

SAS, S, 2003. Institute Inc. SAS/IML Software: Usage and Reference, Version, 6. SPSS
Inc, Chicago, IL.

Sessler, D.I., 2014. Temperature monitoring: the consequences and prevention of
mild perioperative hypothermia. South. Afr. J. Anaesth. Analg. 20 (1), 25—-31.

Shimizu, K., Arai, Y., Hirose, N., Yonemoto, T., Wakida, Y., 2002. Prognostic significance
of heart rate variability in centenarians. Clin. Exp. Hypertens. 24 (1-2), 91-97.

Tarvainen, M.P,, Niskanen, ].P., Lipponen, ].A., Ranta-Aho, P.O., Karjalainen, P.A., 2014.
Kubios HRV—heart rate variability analysis software. Comput. Methods Pro-
grams Biomed. 113 (1), 210—220.

Thompson, RL, Hayward, ].S., 1996. Wet-cold exposure and hypothermia: thermal and
metabolic responses to prolonged exercise in rain. J. Appl. Physiol. 81 (3), 1128—1137.

Turner, T.A., 2001. Diagnostic thermography. Vet. Clin. North Am. Equine Pract. 17
(1), 95—114.

Van Hoogmoed, L.M., Snyder, ].R., 2002. Use of infrared thermography to detect
injections and palmar digital neurectomy in horses. Vet. J. 164 (2), 129—-141.

Vanderperren, K., Gielen, I, Van Caelenberg, A., Van der Vekens, E., Raes, E.V,,
Hauspie, S., van Bree, H., Saunders, J.H., 2012. Ultrasonographic appearance of
bony abnormalities at the dorsal aspect of the fetlock joint in geriatric cadaver
horses. Vet. J. 193 (1), 129—134.

Vifiuela-Fernandez, 1., Jones, E., Welsh, E., Fleetwood-Walker, S., 2007. Pain mech-
anisms and their implication for the management of pain in farm and com-
panion animals. Vet. ]. 174 (2), 227—239.

Von Borell, E., Langbein, ]J., Després, G., Hansen, S., Leterrier, C., Marchant-Forde, ].,
Valance, D., 2007. Heart rate variability as a measure of autonomic regulation of
cardiac activity for assessing stress and welfare in farm animals—a review.
Physiol. Behav. 92 (3), 293—316.

Wallsten, H., Olsson, K., Dahlborn, K., 2012. Temperature regulation in horses during
exercise and recovery in a cool environment. Acta Vet. Scand. 54 (1), 42.

Weishaupt, M.A., Wiestner, T., Hogg, H.P,, Jordan, P.,, Auer, J.A., 2004. Compensatory
load redistribution of horses with induced weightbearing hindlimb lameness
trotting on a treadmill. Equine Vet. J. 36 (8), 727—733.

Wisniewska, M., Janczarek, 1., Wilk, L., Wnuk-Pawlak, E., 2019. Use of music
therapy in aiding the relaxation of geriatric horses. ]. Equine Vet. Sci. 78, 89—
93.

Wong, K., 1983. Physiology and pharmacology of hypothermia. West. J. Med. 138 (2),
227.

Zulfigar, U., Jurivich, D.A., Gao, W., Singer, D.H., 2010. Relation of high heart rate
variability to healthy longevity. Am. ]. Cardiol. 105 (8), 1181-1185.


http://refhub.elsevier.com/S1558-7878(20)30058-7/sref25
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref25
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref26
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref26
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref26
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref27
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref27
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref27
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref28
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref28
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref28
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref28
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref28
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref29
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref29
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref29
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref30
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref30
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref30
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref31
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref31
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref31
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref32
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref32
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref32
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref32
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref32
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref33
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref33
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref33
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref33
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref34
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref34
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref34
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref34
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref34
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref34
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref35
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref35
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref36
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref36
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref36
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref36
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref37
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref37
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref37
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref37
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref38
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref38
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref39
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref39
http://refhub.elsevier.com/S1558-7878(20)30058-7/sref39

12.2. OSWIADCZENIE AUTORA PRACY DOKTORSKIEJ



12.2. OSWIADCZENIE AUTORA PRACY DOKTORSKIEJ

Oswiadczenie Autora rozprawy doktorskiej

Mgr inz. Marcjanna Matgorzata Ratz
Katedra Hodowli i Zywienia Zwierzat
Wydziat Hodowli i Biologii Zwierzat
Politechnika Bydgoska

Ul. Mazowiecka 28, 85-084 Bydgoszcz

OSWIADCZENIE

Oswiadczam, iz moj wktad autorski w nizej wymienionych artykutach naukowych stanowigcych cykl
publikacji rozprawy doktorskiej byt nastepujgcy:
1. Wisniewska M., Janczarek I., Piwczynski D., The Aging Phenomenon of Horses With
References to Human-Horse Relations, Journal of Equine Veterinary Science, 2019,73,
s.37-42, DOI: 10.1016/j.jevs.2018.11.005,
punktacja MNiSW ;¢ = 25 pkt., Impact Factor ,015= 0,927
Indywidulany udziat Doktoranta 50%
Wykonane zadania przez doktoranta w ramach artykutu:
a) Zebranie i analiza piSmiennictwa
b) Opracowanie i redakcja manuskryptu
2. Wisniewska M., Janczarek 1., Wilk 1., Wnuk-Pawlak E., Use of music therapy in aiding the
relaxation of geriatric horses, Journal of Equine Veterinary Science, 2019, 78, s. 89-93,
DOI:10.1016/j.jevs.2018.12.011 MNiSW ;0 = 70 pkt., Impact Factor »19-1,100
Indywidualny udziat Doktoranta 50%
Wykonane zadania przez Doktoranta w ramach artykutu:
a) Koncepcja badan
b) Przeprowadzenie doswiadczenia
c) Opracowanie i interpretacja wynikow
d) Wspétredagowanie manuskryptu

3. Janczarek |., Wisniewska M., Wnuk-Pawlak E., Wilk 1., Effects of horse blankets on the
physiological and motion parameters of geriatric horses, Journal of Veterinary Behavior:
Clinical Applications and Research, 2020, 38, s. 32-37, DOI: 10.1016/j.jveb.2020.03.008,
punktacja MNiSW 5,0 = 100 pkt., Impact Factor ,5,0= 1,938
Indywidualy udziat Doktoranta 40%

Wykonane zadania przez Doktoranta w ramach artykutu:
a) Przeprowadzenie doswiadczenia

b) Opracowanie i interpretacja wynikéw

c¢) Przygotowanie i analiza pismiennictwa

3.10.2021

-------------------------------------------

miejscowos¢, data

41




12.3. OSWIADCZENIA WSPOLAUTOROW PRACY DOKTORSKIEJ



Oswiadczenie Wspétautora

Prof. dr hab. lwona Janczarek

Katedra Hodowli i Uzytkowania Koni
Wydziat Nauk o Zwierzetach i Biogospodarki
Uniwersytet Przyrodniczy w Lublinie

Ul. Akademicka 13, 20-950 Lublin

OSWIADCZENIE

Oswiadczam, iz moj wktad autorski w nizej wymienionych artykutach naukowych byt nastepujacy:

1.

Wisniewska M., Janczarek |., Piwczynski D., The Aging Phenomenon of Horses With
References to Human-Horse Relations, Journal of Equine Veterinary Science, 2019,73,
s.37-42, DOI: 10.1016/j.jevs.2018.11.005,

punktacja MNiSW 4,5 = 25 pkt., Impact Factor 59,5 = 0,927

Wykonane zadania w ramach artykutu:

a) zebranie i analiza pismiennictwa

b) wspétredagowanie manuskryptu

Indywidulany udziat wspétautora: 40%

Wisniewska M., Janczarek I., Wilk I., Wnuk-Pawlak E., Use of music therapy in aiding the
relaxation of geriatric horses, Journal of Equine Veterinary Science, 2019, 78, s. 89-93,
DOI:10.1016/j.jevs.2018.12.011,

punktacja MNiSW ;9 = 70 pkt., Impact Factor 55,-1,100

Wykonane zadania w ramach artykutu:

a) zebranie i analiza piSmiennictwa

b) koficowa redakcja manuskryptu

Indywidulany udziat wspétautora: 30%

Janczarek 1., Wisniewska M., Wnuk-Pawlak E., Wilk |., Effects of horse blankets on the
physiological and motion parameters of geriatric horses, Journal of Veterinary Behavior:
Clinical Applications and Research, 2020, 38, s. 32-37, DOI: 10.1016/j.jveb.2020.03.008,
punktacja MNiSW 4, = 100 pkt., Impact Factor ,5,0= 1,938

Wykonane zadania w ramach artykutu:

a) koncepcja badan

b) redakcja manuskryptu

Indywidulany udziat wspétautora: 50%

Jednoczesnie wyrazam zgode na przedtozenie wyzej wymienionych prac przez mgr inz. Marcjanne
Ratz jako czes¢ rozprawy doktorskiej opartej na zbiorze opublikowanych i powigzanych tematycznie
artykutéw naukowych.

V.4 g -7

§ 1 / 5 . 4
ke L e
/ V7 > A / &t i
~7 1 1 L [ kgt AU 77T [ ) O y
L C PR o V7L S A Serell S R T 7. RN Y CE—
miejscowost, data Podpis wspotautord 'gn/zprawy doktorskie;

43



Oswiadczenie Wspoétautora

Dr inz. Elzbieta Wnuk-Pawlak

Katedra Hodowli i Uzytkowania Koni
Wydziat Nauk o Zwierzetach i Biogospodarki
Uniwersytet Przyrodniczy w Lublinie

Ul. Akademicka 13, 20-950 Lublin

OSWIADCZENIE

Oswiadczam, iz méj wktad autorski w nizej wymienionych artykutach naukowych byt nastepujacy:

4. Wiésniewska M., Janczarek ., Wilk I., Wnuk-Pawlak E., Use of music therapy in aiding the
relaxation of geriatric horses, Journal of Equine Veterinary Science, 2019, 78, s. 89-93,
DOI:10.1016/j.jevs.2018.12.011,
punktacja MNiSW ;0 = 70 pkt., Impact Factor ,;5-1,100
Wykonane zadania w ramach artykutu:

a) zebranieianaliza pismiennictwa
Indywidulany udziat wspétautora: 10%

5. Janczarek ., Wisniewska M., Wnuk-Pawlak E., Wilk I., Effects of horse blankets on the
physiological and motion parameters of geriatric horses, Journal of Veterinary Behavior:
Clinical Applications and Research, 2020, 38, s. 32-37, DOI: 10.1016/j.jveb.2020.03.008,
punktacja MNiSW 5 = 100 pkt., Impact Factor ,,0= 1,938
Wykonane zadania w ramach artykutu:

a) analiza statystyczna
Indywidulany udziat wspétautora: 5%

Jednoczesnie wyraiém zgode na przedfozenie wyzej wymienionych prac przez mgr inz. Marcjanne
Ratz jako czes¢ rozprawy doktorskiej opartej na zbiorze opublikowanych i powigzanych tematycznie
artykutéw naukowych.

miejscowost, data

Podpis wspotautora rozprawy doktorskiej

45




Oswiadczenie Wspétautora

Dr hab. inz. Izabela Wilk

Katedra Hodowli i Uzytkowania Koni
Wydziat Nauk o Zwierzetach i Biogospodarki
Uniwersytet Przyrodniczy w Lublinie

Ul. Akademicka 13, 20-950 Lublin

OSWIADCZENIE
Oswiadczam, iz moéj wktad autorski w nizej wymienionych artykutach naukowych byt nastepujacy:

1. Wisniewska M., Janczarek 1., Wilk I., Wnuk-Pawlak E., Use of music therapy in aiding the
relaxation of geriatric horses, Journal of Equine Veterinary Science, 2019, 78, s. 89-93,
DOI:10.1016/j.jevs.2018.12.011,
punktacja MNiSW ;5 = 70 pkt., Impact Factor ,y,9-1,100
Wykonane zadania w ramach artykutu:

a) analiza statystyczna
Indywidulany udziat wspétautora: 10%

2. Janczarek |., Wisniewska M., Wnuk-Pawlak E., Wilk |., Effects of horse blankets on the
physiological and motion parameters of geriatric horses, Journal of Veterinary Behavior:
Clinical Applications and Research, 2020, 38, s. 32-37, DOI: 10.1016/j.jveb.2020.03.008,
punktacja MNiSW 4,0 = 100 pkt., Impact Factor ,5,0= 1,938
Wykonane zadania w ramach artykutu:

b) analiza statystyczna
Indywidulany udziat wspétautora: 5%

Jednoczesnie wyrazam zgode na przediozenie wyzej wymienionych prac przez mgr inz. Marcjanne
Ratz jako czes¢ rozprawy doktorskiej opartej na zbiorze opublikowanych i powigzanych tematycznie
artykutow naukowych.

bl eyt Jeobela _ptll,

migjscowosd, data Podpis wspotautora rozprawy doktorskie;

44



Oswiadczenie Wspoétautora

Dr hab. inz. Dariusz Piwczynski

Katedra Biotechnologii i Genetyki Zwierzat

Wydziat Hodowli i Biologii Zwierzat

Politechnika Bydgoska im. Jana i Jedrzeja Sniadeckich
Ul. Mazowiecka 28, 85-084 Bydgoszcz

OSWIADCZENIE
Oswiadczam, iz mdj wktad autorski w nizej wymienionym artykule naukowym byt nastepujgcy:

1. Wiéniewska M., Janczarek I., Piwczynski D., The Aging Phenomenon of Horses With
References to Human-Horse Relations, Journal of Equine Veterinary Science, 2019,73,
s.37-42, DOI: 10.1016/j.jevs.2018.11.005,
punktacja MNiSW ;s = 25 pkt., Impact Factor 2015 = 0,927
Wykonane zadania w ramach artykutu:

a) wspotredagowanie manuskryptu

Jednoczesnie wyrazam zgode na przedtozenie wyzej wymienionej pracy przez mg inz. Marcjanne Ratz
jako czes¢ rozprawy doktorskiej opartej na zbiorze opublikowanych i powigzanych tematycznie
artykutéw naukowych.

Bydgoszcz, 3.10.2021 r. - s V4

miejscowosé, data Podpis wspétautora rozprawy doktorskiej



	The Aging Phenomenon of Horses With Reference to Human–Horse Relations
	1. Introduction
	2. Geriatric Horses
	3. Role of Geriatric Horses in the Field of Science
	4. Social Benefits Arising From Keeping Old Horses
	5. Human–Animal Relation: Benefits for Horses
	References

	Use of Music Therapy in Aiding the Relaxation of Geriatric Horses
	1. Introduction
	2. Materials and Methods
	3. Results
	4. Discussion
	5. Summary
	References

	Effects of horse blankets on the physiological and motion parameters of geriatric horses
	Introduction
	Materials and methods
	Animals
	Experiment
	Study methodology
	The rectal and surface body temperature

	Heart rate variability parameters
	Motion parameters
	Statistical methods

	Results
	Discussion
	Conclusion
	Ethical considerations
	References


