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JELÖLÉSEK, RÖVIDÍTÉSEK JEGYZÉKE, SZAKKIFEJEZÉSEK 
MAGYARÁZATA 

 
 
A: Adenin 

ADVd:  

ADVs:  

 -  

ASDd: -  

ASDs: -  

ASJd:  

ASJs:  

ATP: adenozin- -  

 

Bp: B  

BRD:  

C: Citozin 

Center of Distribution (CD): 

, 

  

 

CW: Conditioning work   

DNS: Dezoxiribonukleinsav 

ECA11: Equine Chromosome 11   

ECA18: Equine Chromosome 18   

Dosage index (DI): A

 -de-race) genetikai 

 

DI = (Brilliant+Intermediate) + 0.5 x Classic 
                  (Solid+Professional) + 0.5 x Classic 

Dosage Profile: a genetikai 

-de-race  

 

  

G: Guanin 
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GHP: -  

 

Group/ Graded versenyek: az on 

csoportja. -

alkalmazza. A Gr./Gd.1.-, 2.- . pl. a Gr.1. .  

  . 

H2  

 

 

 

IT: Interval training   

IVSd:  

IVSs:  

Kb: K  

LADd: B  

LADs: B  

LDH: - )  

LD: Linkage disequilibrium 

 A  

LV:  

LVDd: A  

LVDs: A  

LVFWd: A  

LVFWs: A  

MAS: Marker Assisted Selection   

mtDNS:  

Nukleotid: DNS-  

PC: Pre-conditioning   

PCR: Polymerase Chain Reaction   

PRE:   

RFLP: Restriction Fragment Lenght Polymorphism  -polimorfizmus 

RP: Racing period   
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RVD: J  

SNP: Single Nucleotide Polymorphism  egypontos nukleotid-polimorfizmus 

QTL: Quantitative Trait Locus  kusz 

T: Timin 

Timeform: -140-ig 

 

VNTR:  

VO2max:  
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1.   
 
 
 

- - -

   , illetve 

mely az    . a 

nagy 

 

  nak 

    

-

 a Kincs

 alkottak. A 2017-   

:  

 

 

A   

e

 nagyban 

kban Ezen 

 re   a  

 

is. A versenylovak  elengedhetetlen szerepe 

i- a 

 mal 

- - 

  a modern 
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 is fontos 

. A fajta kialak  

 . Ezen szakemberek nem csak 

fenot  

ot jelentette.  

A modern   

  genetikai ismeretek, illetve i inno

kat. M  

  

   , hogy az adott egyed 

hordoz-  

A l -ben szek k

Twilight DNS-  . 

 

 

van 

 A QTL-

azok 

 

   

  fontos QTL-

 Ilyen  a 2000-

 ECA18 (Equine Chromosome 18)  a miosztatin (MSTN) 

 is, ami a izomzat   az 

ra .  
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 - - 

 -

mindamellett   ,  

A  

 

 szint  

-

 

M

-

az ilyen nek pedig 
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2.   
 
 
D

 voltak: 

 

I.  volt  t, amely 

ik a - 

 

 

II. volt egy olyan marker-  

mot   

 

III.  

ik  

. 

 

IV. 

tekintettel a motoros-

 

 

 

a gyakorlatban 

lehetnek. 
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3.   
 

3.1.  
 
 

Equus caballus)  

(Equidae Eohippus 

 American Museum 

of Natural History, 2008). 

 is  (Equus simplicidens) a 

nyugat- ik -  (Librado et al., 

2021). A ma ismert lovak 

k (Bowling & Ruvinsky, 2000). Az 

) 

Hermanson & 

Macfadden, 1996). 

 

juk Goodwin, 2007).  

 

3.2.  
 

- Equus ferust is) a Bering-

Warmuth et al. 2012). 

 

-   

caudal thoracic vertebrae), 

 (Mills & McDonnell, 2005).  

, kereskedelem 

ak -

hasznos uk Outram et al. 2009, Thiruvenkadan et al. 2009).  A modern 

archeogenomikai nyomokat Botai-
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-

 

A  

  

genetikailag megalapozott   az 

(animal welfare  Orlando, 2019). 

 

 egy mely a lovak 

, illetve arra, 

 

Ezen 

et alkalmaz, amelyek 

meg a lovak 

Hintz, 

1980). 

3.3.  

 
-ban 

Buffon Histoire Naturelle-  

 a 

Bourgelat, a francia , aki szorgalmazta a 

az egyed eit.   

 meg , 
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 fajtatiszta fokozatosan 

k a lovak versenyadatait

iket, melyek az egyedek  ak. Ezen fontos  

, ahol nem csak az egyedek, hanem 

rokonaik rekordjait  megnyitotta az utat a  

(Langlois, 1996). 

I re  

Godolphin Arabian, Darley Arabian, Byerly Turk , valamint a (1660 1685) 

 (galloway) import kanc  (royal mares) 

vissza, melyeket 1791-ben vezettek fel a James Weatherby  

General Stud Book-ba (Bower et al. 2012). A negyedik  

. A 

 ja maradt fenn.  ek szerint  

Arabian volt arab  (McBane, 2008). 

, Whalebone-ig (1807), 

Wallner et al., 2013).  

Arabian (1. ) Cunningham et al., 2001).  

1. -nak 
1) 
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A fajta 

is  atletikus fenot pusa 

Vamplew & Kay 2005).  

 

3.4.  
 

birodalomban, de - -

forma volt. Innen terjedtek az  

. A   

kezdeti futamok ak: prof  lovasok versenyeztek, 

1199) 

-et (a ), 

-eket rendezni

 (Britannica, 2024). 

egy 

kalap sorsol   vagy h

fogalma (Hecker, 2011). (~6400 m) versenyek egyre 

- -ek. A 

nak kezdet  az angol klasszikus versenyek : 

ezek a St. Leger 1776-ban, az Oaks 1779- -ban.   

 a 2000 Guineas Stakes (1809) 1000 Guineas  Stakes (1814) versenyekkel. A 

k el, amelyek 

a l lefutott 3 klasszikus verseny k: a 2000 Guineas-t 

t  

 

International Federation of Horseracing Authorities 

 

furlongban fejezik ki, 1 furlong kb. 200 m): 
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  9,49 furlong (~1301 1900 m) 

 -  10,5 furlong (~1901 2112 m)  

  13,5 furlong (~2114 2716 m)  

  

 

vagy korteherversenyek  

,  (2-  

A black type versenyek  

Group I, II, III (bizonyos  a leg asabb, 

 

ovak 

 , kiemelve azok genetikai, piaci 

. 

z 

ivarok 

A korteherversenyekkel   

lovak  

  kisebb 

 (Thiruvenkadan et al., 2009).  

2. 
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. 

(stayerek). -   

 

 (Hill et al., 2019). 

-

- -

a   

(Wright, 1989). 

en,  va a  

 Langlois & 

Blouin 

maradt. 

 

3.5.  

 
 s 

(H mori & Hal sz, 1959, Cunningham, 1975). 

E , 

i ak (0,3 <h 2 <0,4) (Hintz, 1980, Tolley et al., 

 

 . A 

mely kapcsol   . 

(Langlois, 1981)  z adott l  

, hanem a kovarianci

nne  
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mivel azok  

 .  

  

 A  

genetikai   , valamint a , azaz 

mtDNS-  erednek. E    Az Y 

gyet

 atletikus nyel (Trombetta et al. 2010). Az mtDNS 13 

 ATP 

sra. A mitokondriumok az - ek 

(Das, 2006). az energia 70 80%-  

folyamat a mitokondriumokban zajlik (Hinchcliff et al., 2008). A VO2max, azaz az 

maximuma a    (Tozaki et al. 

2011).  E

 (Ahmetov et al., 2016). 

   fokozatosan , ezzel 

versenylovak 

 

egyedek O , 

 

 i  (Latham et al., 2022).  

Annak Langlois, 1996, Lin et al., 2016; Latham et al., 2022, 

de  A 

   an (P<0,05)

ja azt (P> 0,05). 

; a es kor  

t e  27 

(Barron, 1995, Scoggin, 2015). 
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1
 

 h2  

 Best Race Distance) 0,3-0,5 

 0,3-0,5 

 0,4-0,6 

 0,2-0,4 

 0,3-0,5 

GHP (G H  0,2-0,4 

 0,2-0,4 

 0,4-0,5 

 

Thiruvenkadan 

et al., 2009, Tozaki et al., 2010). 2 

(Troxell et al., 2003).  
 

3.6.  
 

 

 

I  

 . 

 A az  kell 

. 

II.   

 

 

(ART)  

III  

 - - . 

 . 
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IV  

  (30 nap) be kell jelenteni az 

 

 

V  

  

o  

o   

VI  

 , 

mind , mind a hazai versenyeken  

VII  

 

szervezetekhez, az IFHA-hoz -hez (ISBC). 

 

 

3.7.  
 

 Az 

i (Langlois et al., 1983). 

 

3.7.1.  (Strenght) 
 

- 
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. 

 

 

3.7.2.  
 

 azonban 

cheap speed

 

- ) 

 

ezet 

 (Cator, 1991). 

 

3.7.3.  (Speed) 

 
-  A 

  

(Thiruvenkadan et al., 2009)

 jobb 

. 

 

3.7.4.  (Conformation, constitution) 

 

A konform  A lovak 

  enek a 

 

(Stashak, 2002),  DDSP (

(Allen & Franklin, 2013).  

    

,  pedig 

 (Dusek et al., 1970).  
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3.7.5.  (Temperament, personality) 

 

 Sackman & 

Houpt (2018

  

Momozawa et al., 2005b, Hori et al., 2013, Kim et al., 2022, Azcona et al., 2024). 

 A  a  VNTR (Variable Number of Tandem 

egypontos nukleotid polimorfizmusa 

re a kra. A ek 

 (Momozawa et al., 2005b). 

 

3.7.6.  
 

lyet gyakran a gyors 

 

k 

A  ,   vagy az k, 

protokollt, mely vezet

a 

ethet (Huntington et al., 2019). 2=0,14-0,17) 

alacsony (Farries et al., 2018). 
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3.7.7.  

 

 

 ide

5). 

 

 (Morley & Towsend, 1997). 

 

3.8. V t  
 

, 

k na

nak 

k  , a starthely 

 

 

3.8.1.  
 

. 

 (Oki et al., 1995; Ekiz &  A verseny  

 . Ez a tendencia a hossz

 ( ). 
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Hill et al. (2010a a MSTN (miosztatin

anak   

 

 

 

 (Rooney et al., 2018). A 3.  

- -

is. Versenyeit 1400-  

 

3.8.2.  
 

-os 

 Moritsu et al. (1994), 

Wilson & Robinson (1996), illetve Gallagher et al. (1997) 

 

-

p  

  (Maeda et al., 2012). 

 
 
 

3. 
 (http2) 
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3.8.3. Z  
 
A , illetve 

 

 ( ). 

 

3.8.4. Ivar 
 
Az ivar  

  

Mota et al. (1998) vizs Moritsu et al. 

Mota et al. fik ott 

. 

 

3.8.5.   
 

Shurink et al. 

Mota et al. (1998) szerint a legjobb  

a 

Ezzel szemben Martin et al. 

 

. 

-

 (Oki et al., 1995), hogy a vitt teher 

- utamok 

kisebb  a  klasszikus 

versenyeken  a  (Gallagher, 1997). 
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3.9.  
 

 versenylovak atletikus 

1988). A 

(BRD  

- -4-nek (PDK4) (Hill et al., 

2010a; Hill et al., 2010b).  

Hill et al. 

 egy 375 

et al.

et al.

 (Aiello et al., 2018). 

et al. (2002 -t 

-8).  

-

(amennyiben 

, vagyis egypontos nukleotid 

pontban (Heszky et al., 2005). 

A -1400 m) lesznek. 

- vagy gyors izomrostok 

gyakrabban 
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(>2000 m) (Hill et al., 2010c, Tozaki et al.  

  

 

, a  , melyek 

-2000 m). 

et al., 2010b).  

 

 

m. gluteus medius

et 

al.

et al., 2014). 

(Hill et al., 

2012). - 

 et al.

- 

et al., 1998; Poole & Ericson, 2008). Ennek 

apcs fel  

 

4. angol 
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3.10.  
 

-

et al., 2005). 

2010) arra a 

 

 A (m. semitendinosus) UH-

(Tabozzi et al., 2021).  

Fonseca et al. (

- et al., 2000; Kumagai et al.

& 

2max

(Young et al., 2 

2max-ot (Young. 

, 

-Schamhardt, 1995). Az uls

(Brown et al., 2003; Payne et al., 2005). 
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kal i et al. (2016) szerint, a bal pitvar 

& Schwarzwald (2021) 

  left ventricle) 

, Gellman et al., 2002).  

- 

. 

 

3.11.  
 

-

szemben, mint a et al., 2005b, Lee et al., 2021). 

-

 

 clockwise) ,  counter  radial). 

Grandin et al., 1995, 

Randle, 1998). 

Lanier et al., 2001, Murphy & Arkins, 2008, King et al., 

2012, Finn et al., 2016, Shivley et al., 2016, Topczewska et al., 2021).  

 . 
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-

EDNBR (endothelin- ugyanezen 

et 

al., 2001, Magdesian et al., 2009).  

ai -

(Tomkins & et 

al., 2012). 

-

& 

- - - 

et al.

(Jansen et al. et al., 2019). 

2 -0,99 ( et al.,  

2007, Yokomori et al., 2019, Encina et al. -

(Encina et al. et al. 

et al. et al. 

-

 

& Arkins (2008) 

s

em 

cGreevy & Rogers, 2005). 

-

et 

al., 2022). 
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a lovak et al.

a lovak motoros old

& Arkins, 2008). 

 volt  

-

 

 

3.12.  
 
 

 

 

) 

  (Knight et al., 1991)

- -

 (Nimmo & Snow, 1983, Snow et al., 1985, Bayly et al., 1987, Eaton et al., 

1999). Amennyiben 

-folyamatokra 

 Azok az alanyok, akiknek nagyobb az 

Fox et al.,1969, Edwards, 1983). v -

et al., 1987). 

- 

 

 mellett (Ivers, 1983, Bayly, 1985)

 

 (Laursen et al., 2005)  

 (Bronsart et al., 2009, Harkins et al.,2010). 

-2 



33 
 

-10 perces) . 

 a 

. 

/perc feletti 

. Emellett a 

-izom koordin

 (Bayly,1985). Hinchcliff et al. (2002) , hogy az IT 

VO2max 

v 

 (Harkins & 

Kamerling, 1991). M k  

 - -

 (Eto et al., 2004). 

 

 (Robling et al., 2006). Lindholm & Saltin (1974) 

 

A breeze work   

 (Robling et al., 2006). 
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4.   
 
 

4.1.  

 
 

 vagy 

s

20. GHP maxim

 

-ban 

1000   

 

 

 

 -  

 -  

 Kincsem Park,        

 

 

-

 4 ml-es EDTA-

fagyasztva, - -



35

Zsolnai et al., 2003), mivel a 

ni) a DNS-t. 

-os, 

-

-

-50 kb 

5. -



36 
 

 (5. ). 

a folyamatot (

- -

-

- -700 

fordula C -K enzim 

-

A PCR 

e -

. 

 

4.2.  

 

 

 

 (6. )

-  ultrahang transzducerrel 
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-

egy  et al., 1992).  

 

-

-

-

-  

-

 

quadriceps femoris) konvex ultrahang transzducerrel 

6. : 
MyLab   



38 
 

 m. 

az 

longis

-

-

et al., 2000; Kumagai et al.  Minden 

 Inc., Chicago, IL, USA). Az MSTN c

z ivar

HSD post- -

 

yijk i+korj+ivark+eijk ,  

- 

- kanca), az e pedig 

 

 

4.3.  

 

 (7. ) is (http3). 

  (n=31). 

 

)
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 -  

  

jobb -e 

. 

 

 

 

 

4.4.  

 

A 

-

a

7. 
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16x21 

 lovak 

 

 

 ( )

 

 

  

 

 

 

 

 

 

 

 

 

4.5.  

 

-

et al., 2005a -csoportra 

2.2. 

. 

1. 

- . A 
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4.6.  
 

4.6.1.  

 

A - Weinberg-

 

 p+q=1 

 

 p = 1  q   

 q = 1  p  

Az Ai i i Ai i Aj  

 

 

 pi (Ai) = Ai Ai  AiAj  

 

ahol a   

 

 

 
        
 
 

 

sel (ANOVA, Kruskal-Wallis)  

  



42 
 

4.6.2.  

 

,    

az . 

Levene- -

- 

  -csoportok 

 key HSD post-hoc tesztet alkalmaztunk. A GLM 

 

yijk i+korj+ivark+eijk ,  

- 

a  

4.6.3.  

 

 

 

  

-  

csoportba.  
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4.6.4. In  

 

-

a lovakat, amelyek 10-

-

bal  

 

-

 

- n chi- -

 

 

4.6.5.  

 

et al. 

 

 ott 

ra hajlamos

) 

 lt

) 

 A -

 

-
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lkalmaztunk. 

 

4.7.  (Pilot study) 

 
 

ismert, de 

 

-

mind-

.  

 egy-egy  egyedet , amelyek a 

 

mindegyiket  (11 

  azonos 

 on  -

-   stb.

,  (http4) 

Mix   

-O-Fle

Foran Pre-

 k  

- -

-
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egy i  

 

4.7.1. 259  Copadelmundo (Mustajeeb (GB)  Calibrate (GB)) 

 
A  a    . 

-  . MSTN 

 , azonban nem 

i

 pre-conditioning) 

-4000 m- -25 

km/h - es) -

. Emellett az egyed 

,  K

 t dolgozott: 

a 3 napos  napos 

- mellett 4x400 m-t edzett -magas 

-

 race period) alatt 2 nap PC, 2 nap IT 

1- - -300 

m- A sprint 

  

rendezik a galoppversenyeket) a  

minden egyed. 

 

 

 : Mr. Prospector: 4S X 5S, Riverman: 5S X 5D 

 Dosage Profil: 1 3 4 0 0 

 Dosage Index: 3.00 

 Center of Distribution: +0.63 

 

4.7.2. 257  Next Page (Epaulette (AUS)  Next Door (IRE)) 

 
 

-
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- -

. 

szakaszokat (1600- -25 km/h) 

- t  

- -30 km/h). p IT munka, nap CW munka 

 

 

 

 : Danzig: 4S X 5D 

 Dosage Profil: 0 2 4 2 0 

 Dosage Index: 1.00 

 Center of Distribution: 0.0000 

 

4.7.3. 258 Szigliget (Mehmas (IRE)  Seinellanima (IRE)) 

 

1400 m-

 

att maximum napi 1600 m-

(20-

-

-en folytak. 

 
 

 - 

 Dosage Profil: 1 1 3 0 1 

 Dosage Index: 1.40 

 Center of Distribution: +0.17 
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5.

5.1.

- - -

(2. 

)

/C): 45 egyed

/T): 84 egyed

/T): 16 egyed.

: 

0,57 C/T,

0,32 C/C,

0,11 T/T, 

, ki k 

szerint:

145*2 (290 ) = 90 (C/C) + 84 C/T = 174 = 0,6

145*2 (290) = 32 (T/T) + 84 (C/T) = 116 = 0,4

illetve

p2 + 2pq + q2 = 1, azaz 0,57 (168 C/T) + 0,32 (90 C/C) + 0,11 (32 T/T) = 1 

CC
32%

CT
57%

TT
11%

2. 
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5.1.1.  

 

 

C/ - /

 /

/

iakban: BRD) 

-hez tartoz -

km/h, max. 62,39 km/h). Ebben a csoportban a lovak 38,9%-a futott 60 km/h vagy afelett a Best 

C/

/

max. 60,4 km/h). 20% -

, azonban 

 

A GHP 

- Wallis nonparametric ANOVA test: p=0,0824, KW=4,993). A 

/ /

/  

/

/C vagy a T/

-Wallis, p = 0,1184; KW= 

-

-
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5.2.  
 
 

az 2-4

 

2 3

  

 r2 = 0,126; ADVd: P = 0,001, r2 = 0,197; 

ASDd: P <0,001, r2 = 0,439; ASJd: P = 0,035, r2 = 0,078; ADVs: P = 0,002, r2 = 0,162; ASDs: P 

<0,001, r2 = 0,244; ASJs: P = 0,038, r2 = 0,076; PADd: P = 0,001, r2 = 0,173; LVDd: P <0,001, r2 

= 0,456; LVDs: P <0,001, r2 = 0,259).  

  

 500 kg-

= 0,271, r2 = 0,034), de az LVIAd (P <0,001, r2 2 = 0,302) igen. 

 allometrikus   

 

  A 

 akor ek i 

-rel voltak 

. Ami az anconeus izom  illeti, a C/C 

tapasztaltuk a ( ), (2  
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2 -  

 

 

 

 

 

 

 

 

 

 

2
mutatja be, ahol a * = . 

3.  

 

  
 

LSD HSD 
Izomhossz - 

anconaeus izom 
C/C  T/T 0,004 0,011 

 
triceps brachii izom 

C/C  T/T 0,000 0,000 

LADd 
 C/T T/T 0,004 0,007 
 C/T T/T 0,003 0,023 

ADVd 
C/C  T/T 0,022   0,057* 

 C/T T/T 0,010 0,028 

ASDd 
 C/T T/T 0,002 0,006 

C/C  T/T 0,015 0,038 

ASJd 
 C/T T/T 0,000 0,001 

C/C  T/T 0,020   0,051* 

ADVs 
 C/T T/T 0,001 0,001 

C/C  T/T 0,014 0,037 

ASDs 
 C/T T/T 0,001 0,001 

C/C  T/T 0,011 0,030 

IVSd 
C/C C/T  0,002 0,005 

 C/T T/T 0,002 0,001 

 
 

C/C C/T T/T 
 

Anconaeus 
(cm) 

   

Triceps brachii     

 
cm) 

   

 
 cm) 

   

 cm) 
   

 cm) 
  

 
 

 cm) 
 

 
 

 
 

 cm) 
   

 cm) 
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A a 

post-

 = 

 

A Tukey HSD poszt-hoc tesztek a p-  

 

o 4  

4 -  

 

 

 

 

 

 

 

 

 

 

 

adatokat, amelyek az angol 

k) az 

 

 C/C  C/T C/C  T/T C/T  T/T  

Izomhossz - 
anconaeus izom (cm) 

  
0,406*            0,402** 

0,200 0,460** 

 
triceps brachii izom (cm) 

0,302 0,590** 0,445**            0,516** 

LADd (cm) 
0,118 0,321 0,401*               0,228 

ADVd (cm) 
0,102 0,304 0,367*               0,216 

ADVs (cm) 
0,134 0,462** 0,472**             0,294* 

ASDd (cm) 
0,075 0,423** 0,391*               0,253 

ASDs (cm) 
0,142 0,450** 0,437**             0,269* 

ASJd (cm) 
0,144 0,364* 0,395*               0,203 

IVSd (cm) 
0,350* 0,015 0,011 

**:  p <0,01 
*:  p <0,05   
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5.3.  
 

  (5

 

hazai 

egy  horpasz  25,8%-nak (8 

 

-nak (n

 

, mind a 

 

  18 -a (n

helyezkedett el, 23,3%-a (n 6. 

=14) a bal oldalon, 

15,0% (n =9) pedig a jobb 

- =72) a bal oldalon, 22,5% 

(n

 

(n  

  db volt  

 

- -a (4/12) a jobb 

-a (16/24) pedig a 

volt. 

db 

 -

-

-

- -
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5
 

 

6
 

 
 
 
 

Elhelyez-
 

 
Nincs 

 
Fent, 

jobbra 
Fent, 

 
Fent, 
balra 

Szemek 
 

Lent, 
jobbra 

Lent, 
 

Lent, 
balra 

Fej 
 0 

0,00% 
5 

16,13% 
16 

51,61% 
11 

35,48% 
8 

25,81% 
0 

0,00% 
1 

3,23% 
1 

3,23% 

 19 
61,29% 

4 
12,90% 

6 
19,35% 

2 
6,45% 

6 
19,35% 

0 
0,00% 

0 
0,00% 

0 
0,00% 

Test, 
nyak, 

 

 
Nincs 

 
Jobb  Bal     

 0 
0,00% 

31 
100,00% 

21 
67,74% 

31 
100,00% 

    

 9 
29,03% 

11 
35,48% 

20 
64,52% 

7 
22,58% 

    

Oldalak 

 
Nincs 

 
Jobb Bal      

 2 
6,45% 

25 
80,65% 

27 
87,10% 

     

 23 
74,19% 

5 
16,13% 

4 
12,90% 

     

 

 
Nincs 

 
Jobb, 

 
Bal, 

 
Jobb, 

 
Bal, 

 
   

 23 
74,19% 

4 
12,90% 

6 
19,35% 

1 
3,23% 

1 
3,23% 

   

 31 
100,00% 

0 
0,00% 

0 
0,00% 

0 
0,00% 

0 
0,00% 

   

 

fejen 

No. 
(%)  

a fejen 

No. 
(%)  

a fejen 

No. 
(%) 

1 
21 

(67,74%) 
Fent 

21 (+ 3 
) 

(67,74%) 
Balra 

6 
(19,35%) 

2 
9 

(29,03%) 
 

5 
(16,12%) 

 
14 

(45,16%) 

3 
1 

(3,23%) 
 

Lent 
1 

(3,23%) 
Jobbra 

1 
(3,23%) 

4  0  
4 

(12,90%) 
 

10 
(32,25%) 
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5.4.

-

-a (n=17) az esetek - -a (n=6) pedig az 

esetek -

- (n=14) elfordul nem volt oldalpreferencia, 

32,26%- (n=10) az esetek 80%- ban esetek 80%- ban

fordult jobbra. -nak (n=13) nem volt semmilyen 

80%-

asak ), 63,15%-nak (n=12) vagy 

). Azon 6 

bal ), 83,33%-nak (n=5) az 

az 

jobb s ), 100,00%-

ja ( ).

12

5

2

1

5

0

0

0

6

0

2

4

6

8

10

12

14

-
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5.5.  

 
 
A  
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teste ko  

A i 

 

. A  a 

 

. 

i  

Ezek  a ugyanis 

(10,8). A i 

(p=0,156). 

gyakorolt  

re (p>0,05). 

e e 

ezt ok 

- mellett (Murphy & Arkins, 2008). 

  

 

van Encina et al. (2023) 

 gyakoribb a PRE 

et al., 2023), mint  (Yokomori et al., 2019). A 

sz  ak (Encina et 

al., 2023). 

-  figyel ezek 

gyakoribbak voltak et al. (2019) 

 gyakoribbak, mint a 

 

Murphy & Arkins, 2008, Abdel-Azeem & Emeash, 2021). k teljes 
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 k  volt, ill. 

%), a Shivley et al., 2016, Lima et al. et al., 2023 

et al., 2007, Lima et al.  k 

 

a 

   

 

 , a 

.  

A  

ban  

(Willems et al., 2023). 

meg egy egye  bizonyult. 

 

(Warren-Smith & 

 

edek 

  

Paddock-
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 , amikor 

lehajolnak enni. McGreevy & 
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2) 

et al. het . Ennek me  
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i

jobbkezes  vagy  

 

(Grzimek, 1968, Drevemo et al., 1987). 

atcheken

A napjainkban is temperamentumos, 

  egyedeihez (Sackman & 

 

lovak  Avila et al., 2022).  

a et al. (2016) 

hogy a  pejek, valamint nagyobb  

ka , hogy a  lovak 

 

 

5.6. -  
 
Copadelmundo , 

 profilt (center of distribution) hordoz (Chong, 

2014). A dosage profil  szerint klasszikus -

 okra alkalmas (~1900-

- -

 (Hill et al., 2010a). 

 

II. 

nyitotta 1600 m- -

  az 1600 m-  

  . Ezen a versenyen 10. 
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Szigliget (10

sprinter. -

jban 1600 m-en egy 7. 
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  10.  

 (Magyar Lovaregylet) 
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6.   
 

  

GraphPad InStat, Microsoft Office Excel szoftverekkel, valamint az IBM SPSS Satistics Viewer 

23-

  

versenykarrierje a genot

 

/ -3. 

7%-a volt C/ 2%-a C/C 

/ / /T 

volt. 

-
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ni az izomrost-

a Momozawa et al. (2005a)  is, 

 

 

Az UH- et al. (2010a, 2010b) 
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7.  
 
 

1. 

/C  0,32; C/T 0,57; T/T 0,11). 

Igazoltam

. 

 

2. 

 (p < 0,05

 

 

3. A 

(LADd), aorta 

(ADVd), szi

(ADVs), (ASDd), 

szi (ASDs), az interventricularis septum dia (IVSd), 

(ASJd)

11,6, 7,0, 7,4, 8,0, 8,4, 

 

 

4. 

 

 

5. 

ttam meg a    

, illetve tr  
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6. Igazoltam
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8.  
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-  

- - -

(C/ / /

 C/T, 0,32  C/C, 0,11  T/T, ahol a 

 

A C/

volt (min. 55,07 km/h, max. 62,39 km/h). A C/

(min. 55,7; max. 61,8). A T/
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9. SUMMARY 
 
 
One of the most popular breeds is the Thoroughbred which originates back to the 18th century. 

Since that time Thoroughbreds have been selected exclusively for high speed and stamina. It is a 

well-known fact that it is rather difficult to determine the racing ability of Thoroughbreds and 

when evaluating it, many parameters must be taken into account. 

Previous genome-wide association studies (GWAS) have identified genetic markers that are 

related to the competitive performance of Thoroughbreds. One of these performance-related genes 

was myostatin (MSTN), which became the most important molecular marker in Thoroughbred 

breeding and racing. The MSTN gene which contains three exons was mapped to the equine 

chromosome 18 genomic region. MSTN belongs to the transforming growth factor b superfamily 

that regulates the growth of muscle fibres, thus limiting skeletal muscle mass. This gene has a 

great impact on the best race distance and racing ability through the regulation of skeletal muscle 

development. The novel MSTN polymorphism (g.66493737C>T) is strongly associated with best 

race distance. Association studies demonstrated that the C/C genotype is suited to shorter distance 

racing, C/T animals are appropriate for middle distance races, while T/T horses are related to 

longer distances and increased stamina. Besides, C/C animals have significantly greater muscle 

mass than T/T Thoroughbreds. Prediction of the genetic potential and of the athletic phenotype 

has a major importance in the Thoroughbred horse industry. Over their 300-year-long breeding 

history, consequent selection for structural and functional adaptations has resulted in the 

development of an athletic phenotype.  

 

Thoroughbreds included in this study (n = 145), 34% (n = 49) were stallions, 64% mares (n = 93) 

and 2% geldings (n = 3). The distribution of genotypes was as follows: short distance racing (C/C): 

45 individuals, medium distance racing (C/T): 84 individuals, long distance racing (T/T): 16 

individuals. The distribution of the observed genotype frequencies within the sample studied was: 

0.57  C/T, 0.32  C/C, 0.11  T/T, where the allele frequencies within the sample were: 0.6 (C) 

and 0.4 (T). 

For the C/C genotype, the best average time for the Best Race Distance (BRD) was 59.1 km/h 

(min. 55.07 km/h, max. 62.39 km/h). In the C/T group, the BRD average speed was 58.5 km/h 

(min. 55.7; max. 61.8). In the T/T group, the BRD average was 58.1 (min. 54.2 km/h; max. 60.4 

km/h). These genotypes confirmed that the average speed of the groups slows down as the fitness 

for distance increases, as expected, but there was no significant difference between the 3 groups 

in average speed.  
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The cardiovascular system transports oxygen from the respiratory system to the muscles, and as 

heart size is of crucial importance in the athletic potential of Thoroughbreds, there is a considerable 

interest in estimating this characteristic of animals. Ultrasonography (US) precisely evaluates 

anatomy which can reveal structure of organs and muscle fibers as well as changes in muscle size 

or shape. However, advances in ultrasound techniques (echocardiography) have enabled better 

imaging of cardiac structures. Using this accurate and non-invasive method, a significant 

relationship has been demonstrated between Thoroughbred ventricular mass and maximal rate of 

oxygen intake/aerobic capacity (VO2max). Cardiac output can provide increasing muscle O2 

delivery during exercise and can limit the VO2max.This survey was aimed to evaluate the effect 

of MSTN polymorphism on muscular and cardiovascular variables by ultrasonography in 

Hungarian Thoroughbreds. 

 

Anconeus fascicle length and triceps brachii muscle thickness were significantly different between 

C/C and T/T genotypes. Concerning triceps brachii, differences were significant between C/T and 

T/T genotypes as well. In all cases, the highest values were registered by C/C animals. Significant 

differences were observed between genotypes in the following cardiac variables: LADd, ADVd, 

ADVs, ASDd, ASDs, IVSd, ASJd. Heterozygous animals presented the highest values in all cases 

(11.6, 7.0, 7.4, 8.0, 8.4, 6.5, and 3.4 cm, respectively). When comparing homozygous animals, 

C/C Thoroughbred values exceed those carrying the T/T genotype. Average values of LADd, 

ADVd, ADVs, ASDd, ASDs, and ASJd of C/C genotypes were 0.6, 0.4, 0.5, 0.5, 0.5, and 0.4 cm, 

longer than that of the T/T genotypes, respectively. As for the fascicle length of anconeus and 

thickness of triceps brachii muscle, C/C genotypes displayed the highest values, 5.5 and 10.2. 

Here we found that the measured cardiac variables are associated with MSTN genotypes. Aortic 

diameter at the sinus of Valsalva (end-diastole and end-systole) and aortic diameter at the valve 

(end-systole) indicated significant differences between C/C and T/T genotypes, suggesting that 

C/C animals may have increased cardiac output and aerobic capacity. Our work could serve as a 

basis for upcoming research, as relevant literature data concerning the effect of MSTN genotypes 

on muscle size and cardiac structure were not yet available. 

 

Hair whorls are coat patterns that may appear in different shapes. They can be circular or linear 

swirls (feather-like shape). In different hair whorls horizontal and vertical arrangement are 

differentiated. Rotational direction can be clockwise (C), counterclockwise (CC) or radial (R). It 

was already documented in the late 20th century that morphological features, constitution and 

behavioural traits are associated. A groundbreaking study declared the association between the 

hair whorl rotations of the head and the motor laterality, e.g.: an individual with a clockwise whorl 
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on the head tends to be right-handed. The genetic background of the development of motor 

laterality is unresolved, however its recognition and implementation during the training process 

may be pivotal. Choosing the right training method might be crucial especially for young horses, 

since the wrong choice may intensify lateral asymmetry. The number and position of hair whorls 

furthermore show relationship to temperament.  Observations help to predict the anticipated 

reaction and consequently offers advance in the training procedure. Handedness is influenced by 

the association between motor laterality and hair whorls, hence bias to performance during training 

and racing. 

The aim of this experiment was to find associations between the number, rotation and position of 

hair whorls and temperament in Thoroughbred racehorses, which influences motor laterality. All 

the above mentioned traits may have an impact on race performance and success. 

 We concluded that in Thoroughbreds circular hair whorls on the head, neck and body are more 

dominant than linear ones in all parts of the body, however most horses had at least one linear 

whorl in total. Most of the horses presented circular whorls on the top of the head. We found 

positive correlation between affability, trainability and total circular hair whorls on the body. The 

association between the rotation of the whorls and motor laterality has also been proven. In 

agreement with the previous findings, we also found evidence that chestnut coat colour and 

behaviour are related, especially in chestnuts. All other factors, such as gender, the presence of a 

circular hair whorl on the upper part of the head, the exact side of the circular hair whorl on the 

head, the orientation of the circular head whorls, the presence of the linear hair whorls on the horse, 

and leg preference were not affecting significantly the examined personality traits.  
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