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T H E E F F E C T S OF P H Y S I C A L E X E R C I S E ON PLASMA LIPID AND 
P R O T E I N P R O F I L E IN R A C E HORSES* 

M u k a d d e s Ö Z C A N 1 

Ü l k e r Ç Ö T E L İ O Ğ L U 1 

M u r a t A R S L A N 1  

U t k u B A K I R E L 2 

Yarış atı olarak yetiştirilen atlarda fiziksel egzersizin lipid ve protein profili 
üzerine etkileri 

Özet: Dokuz adet iki yaşındaki erkek İngiliz atına yaptırılan 10 dakika 5400 m'lik koşunun plazma 
lipid ve protein profili üzerine etkileri incelendi. Tüm hayvanlardan koşu öncesi, koşunun 5. ve 10. dakikala
rı ile koşu bitiminden sonra 1/2, 6, 12 ve 24. saatlerde kan örnekleri alındı. İstirahat düzeyine oranla egzersiz
de plazma trigliserit, total protein, albumin, krcatin ve üre düzeylerinde bir yükselme, kolesterol ve total bilu-
rubin düzeylerinde ise bir azalma olmasına karşın bu değişimlerin hiçbiri İstatistiksel önemde bulunmadı. 

Anahtar Kelimeler: Egzersiz, protein, lipit profili, at. 

Summary: The effects of a 10 min, 5400 m ride, on plasma lipid and protein profile was studied in 
9, two-year old male English horses. Blood samples were collected from all horses before the ride, at the 5 , h 

and 10 l h min of the ride and at 1/2, 6. 12 and 24 hours after the ride. Compared to the resting values, although 
slight increases in plasma triglyceride, total protein, albumin, creatinine and urea levels and slight decreases in 
cholesterol and total bilirubin levels were found during exercise, these changes were not considered significant 
statistically. 

Keywords: Exercise, protein, lipid profile, horse. 

Race p e r f o r m a n c e is c l o s e l y re la ted to the horses ' genetics , its g r o w t h , f e e d i n g , 

its l i v i n g c o n d i t i o n s and t r a i n i n g p r o g r a m m e . 
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H a e m a t o l o g i c researches m a d e d u r i n g the exercise and res t ing per iods i n horses 
are used to d e v e l o p t r a i n i n g p r o g r a m m e s and to get o p t i m u m c o n d i t i o n and better per
f o r m a n c e f r o m horses (19) . 

Together w i t h m a n y parameters used i n p e r f o r m a n c e p r o f i l e tests, the i m p o r t a n 

ce o f p lasma c h o l e s t e r o l , t r i g l y c e r i d e , to ta l p r o t e i n , a l b u m i n , c rea t in ine , urea and tota l 

b i l i r u b i n levels w e r e also s t u d i e d ( 4 ) . 

I t has been suggested t h a i ; the d u r a t i o n o f the r e t u r n o f these changed values to 

the i r n o r m a l levels , espec ia l ly d u r i n g strenuous exercise , c o u l d demonstrate the adapta

t i o n o f a n i m a l to exercise (9 ) . A l t h o u g h there have been m a n y research reports i n f o r m i n g 

the effects o f var ious exercise o n p h y s i o l o g i c a l and b i o c h e m i c a l parameters ( 3 . 8 . 9 . 10. 

16), l i t t l e w o r k has been done on the r e t u r n o f these changed values to t h e i r n o r m a l le

v e l s , i n a l o n g p e r i o d o f t i m e . 

T h e purpose o f this s tudy was to d e t e r m i n e the changes i n l i p i d and p r o t e i n p r o 

f i l e w i t h a 10 -minute exercise , and the r e t u r n d u r a t i o n o f these changed values to t h e i r 

n o r m a l levels i n horses w h i c h a special b e g i n n i n g exercise p r o g r a m m e had been a p p l i 

ed at G c m l i k M i l i t a r y Veter inary School and C e n t r a l T r a i n i n g C o m m a n d e r s h i p . H o w e 

ver w e a i m e d to d e t e r m i n e i f this exercise p r o g r a m m e w h i c h a p p l i e d to the a n i m a l s is 

sui table l o the c o n d i t i o n o f the horses or not . 

M a t e r i a l a n d M e t h o d s 

In the study, n ine 2-year o l d male E n g l i s h horses bred as race-horses in G e m l i k 

M i l i t a r y - V e t e r i n a r y School and C e n t r a l T r a i n i n g C o m m a n d e r s h i p were used. A n e x e r c i 

se was a p p l i e d to a l l an imals o n d r y sand, close manage where they t ro t ted 5400 m a p p 

r o x i m a t e l y i n 10 m i n u t e s . B e f o r e the study, to increase the p o w e r and c o n d i t i o n o f the 

y o u n g horses, this exercise had been a p p l i e d to the an imals 5 days a w e e k , f o r 7 w e e k s . 

T h e speed o f the horses was 5 4 0 m / m i n d u r i n g the exercise . W h e n b l o o d samples w e r e 

taken , the temperature was 1 8 ° C and r e l a t i v e h u m i d i t y was 7 8 % . Jugular venous b l o o d 

samples o f 10 m l were co l l ec ted f r o m a l l horses i m m e d i a t e l y after the b e g i n n i n g tra

i n i n g , before the exercise (0 m i n ) , o n the 5 t h m i n o f the exercise , i m m e d i a t e l y after the 

exercise ( 1 0 I h m i n ) and at 1/2, 6 . 12 and 24 hours after the exercise and placed i n t o t u 

bes c o n t a i n i n g l i t h i u m hepar ine . B l o o d samples w e r e c e n t r i f u g a t e d f o r 10 m i n and the 

p lasma r e m o v e d . Plasma samples were kept at - 2 0 ° C u n t i l they w e r e analysed. Plasma 

c h o l e s t e r o l , t r i g l y c e r i d e , to ta l p r o t e i n , a l b u m i n , c r e a t i n i n e , urea and total b i l i r u b i n levels 

w e r e measured w i t h C i b a C o r n i n g Express Plus A u t o a n a l y z e r b y u s i n g B i o - C l i n i c a c o m 

m e r c i a l k i t s . 

T h e mean values o f a l l results and standard d e v i a t i o n s o f the mean values w e r e 

ca l cu la ted and the i m p o r t a n c e c o n t r o l s o f d i f ferences be tween g r o u p s w e r e d e t e r m i n e d 

w i t h var iance analysis (20 ) . 
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R e s u l t s 

T h e m e a n values o f p l a s m a t r i g l y c e r i d e , c h o l e s t e r o l , to ta l p r o t e i n , a l b u m i n , cre

a t i n i n e , urea and t o t a l b i l i r u b i n b e f o r e , d u r i n g and i m m e d i a t e l y after the exercise and the 

s tandard d e v i a t i o n s o f the m e a n values are presented i n Table 1 . 

Table 1 . The effects of exercise on some blood parameters in young horses (n=9) 

Specialises I ' rc-exe reist 
0 min 
x ± Sx 

D u r i n g Exercise 
5 m i n 

x i Sx 

E n d ( i t t h e 
exercise 10 min. 

x ± Sx 

After-exercise 
Specialises I ' rc-exe reist 

0 min 
x ± Sx 

D u r i n g Exercise 
5 m i n 

x i Sx 

E n d ( i t t h e 
exercise 10 min. 

x ± Sx 
l/2hoor 
x l Sx 

6 h o u r 
x 1 Sx 

12 hour 
x 1 Sx 

24 h u u r 
x 1 Sx 

Triglyceride 
(me/dlj 

36.912.25 42.911.83 44.1+3.11 38.0 ±3 .43 41.712.73 39.813.19 40.0 13.96 

Cholesierol 
(mg/d!) 

125.714.90 120 120.613.72 129 * ± S 2^ 115.413.42 124.917.40 117.316.05 

Tola! Proicin 
(grW) 

6.5M.17- 6.610.12 6.510.18 6.510.65 6.210.12 6.510.01 6 .2+0.1 

A l b u m i n 
tg/dl ! 

3.510.05 3.7+0.12 5.510.09 3.410.14 3.510.08 3.4+0.09 3.310.1 

Creaiinine 
( m g d l l 

l . I ± 0 . 0 7 1 .2±0.08 1.310.10 1.110.05 1.110.06 1.110.06 1.0+0.0 

Urea 
img/dl) 

35.611.87 37.213.43 35.912.75 33.712.98 37.112.69 35.911.52 40,712.7 

Tutal B i l i rub in 
(mg/dl) 

2.3*0.19 2.010.17 2.110.13 2.210.16 2.610.30 2.210.14 2.310.2 

A l t h o u g h n o stat is t ical d i f f e r e n c e was f o u n d a m o n g these mean values , s l i g h t 

increases i n p lasma t o t a l p r o t e i n , a l b u m i n , c rea t in ine , t r i g l y c e r i d e and urea levels and 

decreases i n choles tero l and tota l b i l i r u b i n levels w e r e n o t i c e d . 

D i s c u s s i o n 

I t is k n o w n that a p r o l o n g e d and a t tent ive t r a i n i n g p r o g r a m m e is necessary f o r the 

a d a p t a t i o n o f race-horses. A n o t h e r p o i n t is that the h a e m a t o l o g i c a l and b i o c h e m i c a l v a 

lues d u r i n g th is adapt ive process c o u l d be useful i n r e f l e c t i n g the horses ' response to 

exercise ( 5 ) . 

I n th is s tudy, prc-exerc ise p lasma t r i g l y c e r i d e and cholesterol levels i n y o u n g hor 

ses that arc b r e d as race-horses w e r e f o u n d 3 6 . 9 i 2 . 2 5 ms/dl and 125.7+4.90 ms/dl res

p e c t i v e l y . A n d these values w e r e s i m i l a r to the t r i g l y c e r i d e ( 1 , 23) and choles tero l (7 ) v a 

lues i n f o r m e d f o r horses. I n the measurements w h i c h w e r e m a d e at the 5 l n and 1 0 t h m i n 

o f the exercise , an increase i n p lasma t r i g l y c e r i d e l e v e l and a decrease i n choles tero l le

v e l w e r e d e t e r m i n e d . B u t nei ther o f these changes n o r the changes at the 2 4 , h h o u r af ter 

the exercise w e r e cons idered s i g n i f i c a n t s ta t i s t i ca l ly (Table 1). T h e meaningless increase 

o f t r i g l y c e r i d e d u r i n g exercise can be e x p l a i n e d b y the increased synthesis o f t r i g l y c e r i 

de i n l i v e r as a resul t o f the increased free f a t t y a c i d l eve l i n the b l o o d c i r c u l a t i o n . A n 
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increase i n t r i g l y c e r i d e l e v e l was f o u n d i n horses w h i c h v a r i o u s t r a i n i n g technics w e r e 

a p p l i e d (7) and i n Standardbreds and F i n n i s h b r e d s w h i c h a short t e r m exercise w e r e a p p 

l i e d (15) . A n d our f i n d i n g s agree w i t h the reports above . H o w e v e r , the increase o f t r i g l y 

cer ide l e v e l w e r e f o u n d less than Pbso et a l . (15) and the reason o f th is m a y be the d i f 

ferences be tween races. A s a m a t t e r o f fact , i t is d e t e r m i n e d that the capac i ty o f t r i g l y 

cer ide synthesis i n l i v e r m a y change a c c o r d i n g to the race ( 1 5 ) . 

F i n d i n g s about the decrease i n cho les tero l l e v e l i n t r a i n i n g horses (7 , 15) are s i 

m i l a r to o u r results . B e g i n n i n g choles tero l levels o f S tandardbreds and F i n n i s h b r e d s w e 

re f o u n d 2 . 3 ± 0 . 1 and 2 . 5 ± 0 . 1 mmol/1 respec t ive ly and they d i d n ' t change after a 5 1 0 0 m 

r u n ( 1 5 ) . A n d these f i n d i n g s agree w i t h o u r f i n d i n g s about p lasma cho les tero l l eve l (Tab-

l e - 1 ) . T h e p lasma choles tero l l e v e l o f the v a r i o u s breds w h i c h w e r e t r a i n e d at least 80 

k m per w e e k d u r i n g the p r e v i o u s 3 m o n t h s and c o m p e t e d i n a 100 k m r i d e o n the day 

that b l o o d samples w e r e taken , increased f r o m 9 1 . 2 ± 1 3 . 4 mmol/1 to 1 3 2 . 9 ± 2 5 . 8 mmol/1 

( 1 8 ) . A n d o u r f i n d i n g s about p lasma choles tero l l eve l disagree w i t h these f i n d i n g s . T h e 

reason o f th is case m i g h t be a p r o l o n g e d and strenuous exercise p e r f o r m e d o n the h o r 

ses b y Rose et a l . ( 1 8 ) . A s a matter o f fact , l i p i d m o b i l i s a t i o n increases e x t r e m e l y d u r i n g 

p r o l o n g e d and strenuous exercises (6 , 11 , 17, 2 1 ) . 

O u r results r e g a r d i n g pre-exercise to ta l p l a s m a p r o t e i n ( T P P ) and a l b u m i n v a l u 

es are w i t h i n n o r m a l ranges i n f o r m e d i n l i t e ra ture (13 , 14, 15, 22) . A l t h o u g h a s l i g h t i n c 

rease i n these values was f o u n d at the 5 l n m i n o f the exercise , n o s i g n i f i c a n t d i f ferences 

w e r e d e t e r m i n e d a m o n g the mean values o f these parameters s ta t i s t i ca l ly be fore , d u r i n g 

and after the exercise. M o s t studies w e r e p e r f o r m e d o n the effects o f v a r i o u s race, c o m 

p e t i t i o n and t r a i n i n g p r o g r a m m e s o n T P P ( 2 , 3, 9, 13, 15, 16, 18, 22) and a l b u m i n ( 1 2 , 

13, 15, 16, 18, 22) and i n a l l these studies i t was i n f o r m e d that the l e v e l o f these para

meters increased d u r i n g exercise. T h e increases i n b o t h T P P and a l b u m i n d u r i n g e x e r c i 

se are e x p l a i n e d b y the loss o f e x t r a c e l l u l a r f l u i d , decrease o f b l o o d v o l u m e and h a e m o -

c o n c e n t r a t i o n (2 , 9, 15, 16, 2 2 ) . A n d also S o m m a r d a b l et a l . (22) stated that h i g h m o l e 

cu lar w e i g h t p r o t e i n f rac t ions w e r e g i v e n f r o m stored regions i n t o the b l o o d and Rose et 

a l . (16) stated that the T P P leve l increases w i t h the loss o f f l u i d d u r i n g exercise and u s i n g 

T P P va lue is c r u c i a l to f i n d the f l u i d loss d u r i n g the t r a i n i n g . I t was d e t e r m i n e d that the 

changes i n p l a s m a a l b u m i n leve l is not a correct i n d i c a t i o n f o r d e h y d r a t i o n ( 1 2 ) . 

I n th is s t u d y the increases i n T P P and a l b u m i n levels are less than the results o f 

o ther studies and the reason o f th is c o u l d be the t y p e o f exercise. H o w e v e r , i t was deter

m i n e d that to ta l p lasma p r o t e i n levels m a y change a c c o r d i n g to the in tens i ty and c o n t i 

n u i t y o f the exercise ( 9 ) . L u c k e and H a l l (12) observed an increase i n a l b u m i n f r o m 36.0 

g/1 to 41 .4 g/I d u r i n g 80 k m r i d e (P<0 .001 ) and a decrease f r o m 37 .2 g/1 to 36 .0 g/1 d u 

r i n g the 4 0 k m ride but th is was not s i g n i f i c a n t s ta t i s t i ca l ly . T h e f i n d i n g o f L u c k e and 

H a l ! about a l b u m i n l e v e l ac tua l ly s u p p o r t o u r results . 

Pre-exercise c rea t in ine l eve l w h i c h was f o u n d 1.1 ± 0 . 0 7 i n the present s t u d y a g 

ree w i t h l i t e ra ture (12 ) . Changes , w h i c h w e r e f o u n d not to be s i g n i f i c a n t s ta t i s t ica l ly , w e 

re d e t e r m i n e d i n creat in ine and urea l e v e l d u r i n g 24 hour . I t was d e t e r m i n e d i n the s tu

dies i n w h i c h these values w e r e inves t iga ted (9 , 16, 18) that c rea t in ine (12 , 16, 18) and 
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urea (12 , 16) increased s i g n i f i c a n t l y d u r i n g long-dis tance r ides over 80 -100 k m . W h i l e 

Rose et a l . (16) d e t e r m i n e d that c rea t in ine decreased o n the day af ter exercise or r ide but 

post -exerc ise urea l e v e l was 3 7 % h i g h e r than pre-exercise urea l e v e l , L u c k e and H a l l 

( 1 2 ) f o u n d increases i n b o t h p l a s m a urea and crea t in ine o n the day after exercise. I n 

another s tudy (18) i t was d e t e r m i n e d that the creat in ine l eve l w e n t o n increas ing 30 m i n s 

af ter the exercise . I n th is s tudy s l i g h t l y increases o f c rea t in ine and urea levels and the de

t e r m i n a t i o n o f a decrease i n urea l e v e l at 24 h after the exercise a c c o r d i n g to the pre -

exercise l e v e l (Table 1) can be e x p l a i n e d b y the decrease o f g l o m e r u l a r filtration. H o w e 

ver, i t was i n d i c a t e d that , b l o o d f l o w s t h r o u g h w o r k i n g muscles (16) and g l o m e r u l a r f i l t 

r a t i o n rate decreases due to the decreased renal f u n c t i o n (12 , 18). 

I t has been dec lared that , e r y t r o c y t e f r a g i l i t y increase d u r i n g strenuous exercise 

( 2 4 ) . In the present s tudy, pre-exerc ise b i l i r u b i n l e v e l is w i t h i n the ranges that i n f o r m e d 

0 .2-2.4 mg/dl f o r horses (14 ) , and as w e d i d not a p p l y a strenuous exercise to the horses, 

n o s i g n i f i c a n t changes w e r e f o u n d d u r i n g and after the exercise . I n m a n y researches ( 7 , 

9, 12, 16, 18) i t was d e t e r m i n e d that to ta l b i l i r u b i n increases d u r i n g exercise and the re

ason o f this increase was e x p l a i n e d by in t ravascu lar h a e m o l y s i s d u r i n g exercise ( 7 , 16), 

increase o f e r y t r o c y t e f r a g i l i t y , f u n c t i o n a l d i sorders o f b i l e duct , the damage o f hepa-

tocytes (7) o r s o m e disorders i n l i v e r f u n c t i o n s ( 1 2 ) . T h e reason o f the results o f th is 

s t u d y b e i n g d i f f e r e n t f r o m other studies c o u l d be e x p l a i n e d by the distance and t e r m o f 

the exercise a p p l i e d o n horses i n this s t u d y b e i n g m u c h shorter. 

A s a resul t , n o s i g n i f i c a n t change i n p l a s m a l i p i d and p r o t e i n p r o f i l e , c r e a t i n i n e , 

urea and t o t a l b i l i r u b i n values was d e t e r m i n e d . T h i s shows us that a b e g i n n i n g t r a i n i n g 

p r o g r a m m e p e r f o r m e d by y o u n g horses does n o t cause e x t r e m e p h y s i c a l stress o n the 

a d a p t a t i o n o f horses to the exercise and m o r e intens ive exercise can a p p l i e d to these a n i 

m a l s . 
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