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Summary 

 
Taking into account the fact that blood, through its constituents, represents the 

mirror of the animal health (reacting rapidly and many times specifically to the aggressions 
caused by external and internal factors); we have chosen to carry out some biochmical 
investigations on Thoroughbred horses, in the last phase of the training period. Paraclinical 
investigations were made on groups that have different training status (trained and 
untrained) at three different times (T0 – before exercise, T1 – after gallop race, T2 – two hours 
after gallop race). The purpose of this study was to establish the differences between the 
three moments of the training and between the two groups of horses, regarding biochemical 
parameters. The biochemical parameters investigated were: total protein, albumines, 
globulines, total lipids, triglycerides, creatinine, uric acid, glycemia, ALP, LDH, ASAT and 
CPK. 
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Current pathology orientation towards the insight of the metabolic health 

aims at the discovery, as early as possible, of the critical metabolic area between 
normal and abnormal, at the prevention of the clinical diseases and at the 
establishment of the limits of physical oscillations caused by different internal 
metabolites; such variations represent undoubtedly a useful step in the 
achievement of data with regards to the future prevention of dismetabolies (1, 2). 

Obtaining performances on horse and maintaining the health status are 
strictly related with understanding the influence and interaction of the factors 
depending or not depending by the organism (3).  

 
Materials and methods 

 
The biochemical investigations were made on 10 horses (English 

Thoroughbred) form a private stud of horses from Cenei, Timis County. The horses 
were distributed in two groups in function of their physical condition (trained and 
untrained). The age of the untrained horses was between 3 and 4 years and the 
age of the trained horses was between 6 and 9 years. The horses are used at 
internal and international gallop races. At the present experiment, the animals were 
examinated and they were clinically healthful. 

The untrained horses were in the first year of physical training, stage which 
normally starts at the 3 years old. The training (the final stage) is made four times 
at week after the following proceedings: a slight warm up, ten minutes of trot, five 
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minutes of gallop – the proper training - on a distance of 3600 m, recovery: trot, 
step (10-20 minutes depending on the character of the horses). 

The preclinical investigations were made in 3 stages of the training, 
drawing blood samples from both horses groups, before the start of the training 
(T0), immediately after the gallop (T1) and at two hours after the gallop (T2). The 
blood samples were drawed from the jugular vein, using a simple vacutainer. 

 
Results and discussions 

 
Analyzing the biochemical changes aspect it can be ascertained that they 

are the metabolic change countenance, that the effort is carrying away over the 
glucidic, lipidic and protidic metabolism, changes that aren’t very important, 
because the animals was in trainning conditions. 

In case of the untrained horses there are distinctive significant difference 
to p<0,005 regarding the albuminemia between T0 and T1 and between T1 and T2 
and insignificant between T0 and T2. 

The globulinemia has a distinctive significant difference to p<0,005, 
between T0 and T2 and between T1 and T2 and insignificant between T0 and T1. 

The total lipids are at distinctive significant values p< 0.005 (294.34 ± 2.84 
mg/dl) immediately after the effort in comparison with T0 (245.82 ± 6.66 mg/dl) and 
with T2. 

Table 1 
Biochemical parameters in race horses (n=10) 

Group Total protein. g/dl Albumines. g/dl Globulines. g/dl Nr. 
crt. To T1 T2 To T1 T2 To T1 T2 
X 7.85 8.55 6.73 3.64 4.24 3.68 4.21 4.38 3.05 

Sx 0.05 0.17 0.09 0.05 0.08 0.03 0.07 0.20 0.07 

U
n

tr
a

in
e

d
 

s 0.11 0.38 0.20 0.11 0.17 0.06 0.15 0.46 0.17 
CV % 1.46 4.45 2.92 2.88 4.11 1.70 3.66 10.40 5.48 

X 7.79 9.70 7.05 4.38 4.55 4.10 3.41 5.14 2.94 
Sx 0.52 0.75 0.10 0.19 0.19 0.06 0.46 0.69 0.14 
s 1.17 1.68 0.23 0.43 0.42 0.14 1.03 1.54 0.32 

T
ra

in
e

d
 

CV % 15.03 17.36 3.26 9.83 9.20 3.31 30.34 29.84 10.73 
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Table 2 
Biochemical parameters in race horses (n=10) 

Group Total lipids. mg/dl Triglycerides. mg/dl Creatinine. mg/dl Nr. 
crt. To T1 T2 To T1 T2 To T1 T2 
X 245.82 294.34 239.52 34.60 54.20 23.00 0.87 1.27 1.10 

Sx 6.66 2.84 11.13 0.68 5.89 2.17 0.03 0.06 0.05 
s 14.89 6.35 24.88 1.52 13.16 4.85 0.07 0.14 0.10 

U
n

tr
ai

n
e

d
 

CV % 6.06 2.16 10.39 4.38 24.28 21.08 8.40 10.75 9.35 
X 306.36 379.20 299.26 43.20 64.60 24.60 1.21 1.44 1.26 

Sx 28.95 30.94 17.72 2.71 3.40 3.50 0.11 0.09 0.09 
s 64.73 69.19 39.61 6.06 7.60 7.83 0.24 0.21 0.20 

T
ra

in
e

d
 

CV % 21.13 18.25 13.24 14.02 11.77 31.83 20.00 14.27 15.53 
 

After two hours from effort a triglycerides values are lower (23.00 ± 2.17 
mg/dl) in comparison with T0 and T1. 

The creatinine has an increase significant distinctive value (p<0.005) in T1 
in comparison with T0 and a significant value, p<0.005 in comparison with T2 

(1.10 ± 0.7 mg/dl).  
The glycemia has presented a value of 63.18 ± 1.88 mg/dl in T0 with a 

distinctive significant increase to p<0.005 in T1 (108.45 ± 0.06 mg/dl) and with a 
slow decrease of 101.65 ± 12.94 mg/dl in T2. We can se that there is a distinctive 
significant difference for p<0.005 in T1 in comparison with T0. There isn’t any 
significant differences statistical assured between T1 and T2. 

The alkaline supply has presented a value of 23.60 ± 0.68 mEq/l in T0 with 
an evident increase (15.60 ± 1. 44) in T1, and 12.80 ±  0.86 mEq/l in T2. 

 

Table 3 
Biochemical parameters in race horses (n=10) 

Group Uric acid. mg/dl Glycemia. mg/dl ALP. mEq/l  
Nr.crt T0 T1 T2 To T1 T2 To T1 T2 

X 0.47 0.86 1.10 63.18 108.45 101.65 23.60 15.60 12.80 
Sx 0.02 0.06 0.17 1.88 18.16 12.94 0.68 1.44 0.86 
s 0.04 0.14 0.39 4.19 40.61 28.93 1.52 3.21 1.92 

U
n

tr
ai

n
e

d
 

CV % 9.60 16.17 35.20 6.64 37.44 28.46 6.43 20.57 15.03 
X 0.43 0.76 0.48 67.60 110.00 76.40 25.40 16.40 11.40 
Sx 0.04 0.03 0.05 7.72 4.18 4.13 0.60 1.63 1.44 
s 0.09 0.06 0.10 17.27 9.35 9.24 1.34 3.65 3.21 

T
ra

in
e

d
 

CV % 20.07 7.73 21.10 25.55 8.50 12.09 5.28 22.24 28.15 
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Table 4 
Enzymatic activity in race horses (n=10) 

 LDH. U/L ASAT. U/L CPK. U/L 
Nr.crt. To T1 T2 To T1 T2 To T1 T2 

X 831.12 910.06 844.38 46.11 74.61 42.96 201.60 347.00 452.60 
Sx 63.16 26.28 10.95 3.54 19.10 2.75 18.36 16.20 13.95 
s 141.22 58.76 24.48 7.92 42.70 6.15 41.05 36.21 31.19 

U
n

tr
a

in
e

d
 

CV % 16.99 6.46 2.90 17.17 57.23 14.32 20.36 10.44 6.89 
X 713.70 707.90 650.00 125.69 104.80 106.34 239.00 245.80 203.20 
Sx 55.04 30.81 8.05 6.06 10.37 6.19 35.53 14.09 2.22 
s 123.07 68.89 18.01 13.54 23.20 13.84 79.44 31.52 4.97 

T
ra

in
e

d
 

CV % 17.24 9.73 2.77 10.78 22.13 13.02 33.24 12.82 2.45 

 
In To the creatinphosphokinaza was 201.60 ±  18.36 U/L with a distinctive 

increase (p< 0.005) in T1 (347. 00 ± 16. 20 U/L), increase which is seen also in T2. 
The lactate dehydrogenase (LDH) has an activity of 831.12 ±  63.16 U/L in 

T0, the growth is being in line in T1 (910.06 ± 26.28 U/L) and in T2 (844.38 ± 10.95 
U/L). 

In the aspartataminotranspherase (ASAT) we can see a significant 
distinctive increase p<0.005 in T1 (74.61 ± 19.10) in comparison with T0 
(46.11 ± 3.54) U/L, and after two hours over the effort, the activity of this enzyme is 
stabilized at a value of 42.96 ±  2.75 U/L 

Concerning trained horses we can observe a significant difference for 
p<0.05 regarding the globulinemia between T1 and T2. We can see that there isn’t 
any significant difference regarding the total lipids in all three investigation step. 
Otherwise, the triglycerides are significant distinctive in T1 and T2. 

Regarding creatinine value, can’t bee seen significant difference statistical 
assured between the two groups of animals and either in the time period. 

The uric acid initial had a 0.43 ± 0.04 mg/dl concentration, and after the 
gallop race had suffer a distinctive significant increase at 0.76 ± 0.003 mg/dl, 
p<0.005 after two hours of effort the concentration has returned at 0.48 ± 0.05 
mg/dl. 

The glycemia present a distinctive significant increase (p<0.005) of 
110.00 ± 4.18 mg/dl in T1 in comparison with 67.60± 7.72 mg/dl (T0) and 
76.40 ± 4.13 mg/dl (T2). Between T1 and T2 we can see a distinctive significant 
difference p < 0.005. The hyperglycemia known at the end of the exercises isn’t in 
concordance with other authors’ results (3). 

The creatinine phosphokinase activity was increase (245.80 ± 14.09U/L) in 
comparison with T0 (239.00 ± 35.55 U/L). 

The LDH activity was close as value between T1 and T0, between T1 and T2 

and between T0 and T2 without significant differences. Either in the ASAT case 
there isn’t any differences between the experiments stages. 
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Regarding alkaline phosphatase activity a distinctive significant differences 
p<0.005 between T0 and T1, between T0 and T2 and insignificant between T1 and 
T2. The alkaline phosphatase suffers a decrease in the effort test course, decrease 
that can be explained thru acid uric excess deposit made in effort time. 

After the gallop race the determinate parameters confirm that there is a 
significant difference (p<0.05) between the untrained horses and the trained horses 
regarding the proteinemia and lipemia. Also, there is a distinctive significant 
difference for p<0.005 between the two groups regarding the albuminemia, the uric 
acid, CPK, LDH, and ASAT. 

In a general way, the effort imposed by training, induce an increase of all 
muscular enzymes dozated activity is different realized. The difference is 
depending strictly of the enzyme taken in case and also the character of the 
imposed effort. 

Conclusions  
 

After the clinical and preclinical investigation at the two horses groups 
(untrained and trained) we can conclude: 

- there isn’t any significant differences statistical assured between the two 
horses groups (T0) concerning proteinemia, lipidemia, uremia, glycemia, alkaline 
phosphatase and LDH activity; 

- there is significant differences (p<0.05) statistical assured between the 
two horses groups regarding the triglycerides and CPK and distinctive significant 
(p<0.005) in albuminemia and ASAT enzyme.  
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