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Effects of exercise on hematological and serum

biochemical parameters in horses

Ko Jeong-]Ja
(Supervised by Professor Lee Kyoung-kap)

Department of Horse Industry
Graduate School

Jeju National University

Abstract

The purpose of the present study was to investigate the effect of exercise
on hematological and serum biochemical parameters in horses. A test carried

out before and after exercise in horses the following results were obtained.

Hematological values PCV, WBC, RBC, Hb and TP were increased
significantly (p<0.01), Fibrinogen increased slightly. In cases of serum
electrolytes concentrations Na' was increased significantly (p<0.01), K was
decreased slightly and Ca™ was decreased significantly (p<0.01). As for the
activity of the serum enzymes, CK was increased significantly (p<0.05), AST,
GGT activity were increased significantly (p<0.01). Serum glucos was
decreased significantly (p<0.05), BUN, creatine and bilirubin were increased
significantly (p<0.01). Serum cortisol hormone elevated extremely (p<0.01).

The majority of values were within a normal reference range but the



bilirubin and cortisol was hight increased significantly, beyond the normal

reference range post-exercise.

As a result, there was a great physiological changes due to dehydration and
It was confirmed that stress caused by a high increase of cortisol hormone.
This study showed that the exercise stress induced additional significant
changes of cortisol hormone, hematological and serum biochemical patterns in

horses.

Keywords: dehydration, enzyme, exercise, hematological, horse riding, serun

biochemical, stress.
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A} A3 Table 1. o A A 8Fd o).

= W, o]l Wl A s

PCVE 30.3+2.71 %ol A 34.0£1.70 %=, WBCF+= 7.420.7 U/LelA 9.7¢15
U/L=, RBCF+= 7.0+0.56 U/LelA 81+057 U/LE, Hb 106+ 0.78 g/dLell
A 12.3¢1.01 g/dLE TP& 6.320.30 g/dLellA 6.9+0.25 g/dL= ®i-¢- oA

S7hstAa, Afrade

AA (p<0.01)
mg/LE Y4 S7Fsd T

340+134.99 mg/Loll Al 440+126.49

Table 1. Hematological changes before and after exercise in ponies.

Meants.d
Parameter p value
pre—exercise (n=10) post—exercise (n=10)

PCV (%) 30.3+2.71 34.0+1.70 0.01™"
WBC(10%/L) 7.4+0.73 9.7+1.51 0.01"
RBC(10*/L) 7.0+0.56 8.1+0.57 0.01"
Hemoglobin(g/dL) 10.6£0.78 12.3+1.01 0.01™"
TP(g/100ml) 6.3+0.30 6.9+0.25 0.01™"
Fib.(mg/100ml) 340+134.99 440+126.49 n.s

Values for blood parameters measured
p<0.01. Values are presented as
Statistical significance: n.s p>0.05 .

Meants.d.
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before and after exercise at;

**; accuracy (99



e E Foll Al A Aad HAF A= Table 2. o A AI8HA
th &5 &5 Y M Ao & Hasds o, oAl Wt
#ZE AT Na' 55+ 133+1.96 mmol/Lell Al 1364£2.05 mmol/LE "% 9
A A (p<0.01) F74elal, K% 4.042056 mmol/Lol A 4.01+0.29

Table 2. changes in serum electrolyte before and after exercise in ponies.

Meants.d
Parameter » value
pre-exercise (n=10) post—exercise (n=10)
K" (mmol/L) 4.04 + 0.56 4.01 £ 0.29 ns
Ca'"(mg/dL) 12.6 + 0.23 11.9 + 0.34 0.01™

Values for serum parameters measured before and after exercise at, **
p<0.01. Values are presented as meants.d. #**, accuracy(99 2).
Statistical significance: n.s p>0.05 .
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agla GGTE 11.1£1.29 U/LIA 127164 U/LZ "% 94 A
(p<0.01) Z7F8td el Glucoset &5 4 96+6.57 mg/dLolA 88+10.04 mg/dL
2 F9A dA (p<0.05) FxEPgerm, BUNS 17.0:240 mg/dLellA
18.4+2.63 mg/dL=, creatinine<= 1.23+0.19 mg/dLolA 151+0.25 mg/dL=, L
2] 3 Bilirubing 2.9541.26 mg/dLol A 4404225 mg/dL & wi-¢ foA LA
(p<0.01) S7}3kd et

Table 3. Enzyme and serum biochemical changes before and after exercise

in ponies.
Mean#s.d
Parameter p value
pre—exercise (n=10) post-exercise (n=10)
CK(U/L) 231+37.94 304+121.40 0.05"
AST(U/L) 289+67.63 316+79.68 0.01™
GGT(U/L) 11.1£1.29 12.7+1.64 0.01™
Glucose(mg/dL) 96+6.57 88+10.04 0.05"
BUN(mg/dL) 17.0£2.40 18.4+2.63 0.01™
Creatinine((mg/dL) 1.23+0.19 1.51+0.25 0.01*
Bilirubin(mg/dL) 2.95%1.26 4.4+£2.25 0.01™

Values for serum parameters measured before and after exercise at; *

p<0.05; **x p<0.01. Values are presented as meanzs.d. *; accuracy(95
9%).
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Fig 1. changes in serum cortisol consentration before and after
exercise in ten ponies (Values are presented at p<0.01)
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S8l 9% AFS Ao GAR v 2o ARE Ak

D. &% Fol &% A3 vuwd PCVE 3034271 %olA 34.0+1.70 %=,
WBCS+ 74207 U/LelA 9.7+15 U/LE, RBCHE 7.02056 U/LOA
8.1+057 U/LZ, HbS 10.6+0.78 g/dLel A 12.3+1.01 g/dLE TPS 6.3+0.30
g/dLel Al 694025 g/dL= vl o)A QA (p<0.01l) F7Fetdal, Fibe
340+134.99 mg/Lol A 440+126.49 mg/LZ tha Z71ak3ith.
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mmol/Lel Al 401402 mmol/LE FF #rasidon, Ca'vEs 126+0.23
mg/dLell A 11.9+0.34 mg/dLE w$ 94 A (p<0.01) 728ttt

3). w5 Fo L&A vugt CK &4 231+£37.94 U/Lol A 304+121.40
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1844263 mg/dLZ, creatinine 1.23+0.19 mg/dLell4] 1.51+0.25 mg/dL=,
Bilirubin< 2.95+1.26 mg/dLolA 4.40+2.25 mg/dL= wl$% oA A
(p<0.01) S7tak3d
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