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Abstract : To establish the protocol of a standardized exercise test for evaluating exercise
intolerance and degree of fitness in Thoroughbred racehorses, we examined serum lactate con-
centrations related to exercise intensities using the high speed treadmill. Twelve clinically healthy
Thoroughbred racehorses with or without previous training or racing history were assigned to
two gorups, fit and unfit group, respectively. The protocol used for the standardized exercise test
was consisted of two stages : stage of warm-up and that of acceleration. During the warm-up, the
horses exercised 5 min at 1.8m/s and 3 min 3.4m/s without inclination. At the acceleration stage,
exercise test was performed at 10% slope and the speed was increased from the initial Sm/s to
the maximal speed which each tested horse could keep up with. The speed was increased with
incremental steps of 1 m/s every minute. During the last 15 sec of each step, blood samples were
collected for serum lactate determination.

Vome (maximal treadmill speed which tested horses could keep up with) of the fit group (10.93
+0.33m/s, mean + SE, n = 6) was higher than that of the unfit group (9.52 £0.23m/s, mean+SE,
n = 6). Serum lactate concentrations increased exponentially according to exercise intensities. V.
(speed producing a serum lactate concentration of 4mmol/l) of the fit group, 6.45+0.26m/s, was
higher than that of the unfit group, 5.45+0.23m/s. La,, (peak plasma lactate concentration during
the exercise test) was lower in the fit group (20.34+1.62mmol/l at 1 min after maximal intensity
exercise) than in the unfit group (24.78 +1.09mmol/l at 2 min after maximal exercise step). s
(time required for the recovery of lactate concentration to be one-half of La,,, after maximal
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exercise) of the unfit group and the fit group were 40.0 and 18.0 min, respectively.

Therefore, the protocol of the incremental standardized exercise test utilized in this study

seems to be reliable for the assessment of fitness and exercise intolerance for the Thoroughbred

racehorses.
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Fig 1. Serum lactate concentrations before and after warm-up
prior to an incremental standardized exercise test. There are
no differences in serum lactate concentrations between before
and after warm-up in both fit and unfit group(p ) 0.05, Mean
+SE, n=6).

SEToll 2|8t lactate kinetics : SET 71+ 83
FN5=o BUY AEE Table 10] Yehph €3
ARFEE FEAEY 7 get AxErHoz F
7hete ¥E BYon(Fig2), 4d 54 59 ¥
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Table 1. Lactate kinetics during an incremental standardized exercise test in fit and unfit Thoroughbred racchorses(mean+SE, n = 6)

Lactate Recovery (min)

Group e AVen Ve b . ,m _
Unfit 9524023 5454023 0218 0194  2478+109 1924 40,05 81.24
Fit 10934033 6454026 0322 0212 2034+162  8.30 18.06 30.02
Average 10234029 5954023 0270 0203  2256+115 1377 29.06 55.63
e L = Adoz AAHE Vb Z2RE0| 645+026msE
- S R N o B % MZTFE 545+023mis BT} ¢ 1.0mis7t A5sae
im T T T VT o 83 245 X7} 4dmmol19] A 12mmol7t X F:713lE
Lol | e A Fdo ol BE LE4E WH(AVu)E 23
4 wl L / P i Fo] 0322m/s - mmol'2 H)ZX 9 0.218m/s - mmol”
. 4 T & . Bt =7 Jeytt} Near-maximal A e &5 2 E oA
qérﬁ/ = £ R42RY Y8 UF SEEE WH(AVupwE 2
L5 Asaas sanns sanasa $aas Ansas Asaasn o] 0212m/s ~ mmol' 2 8] 2T F 9 0.194mys + mmol”
Speed (m/s)

Fig 2. Relationship between serum lactate concentrations and ex-
ercise intensities during an incremental standardized exercise
test in fit and unfit Thoroughbred racehorses(Mean + SE, n=6).
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Fig 3. Serum lactale recovery curves related to the time after
maximal intensity exercise in fit and unfit Thoroughbred
racehorses(Mean + SE, n = 6).
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Table 2. Lactate kinetics during an incremental standardized exercise test before and after conventional training of 3 weeks with a 5

year-old gelding Thoroughbred racchorse

Lactate Recovery (min)

Tsng sate 7y Ve MV iy -
Before training 11.6 6.00 0.451 0.248 20.08 9.10 18.92 29.54
After training 12.0 6.92 0.404 0.198 24.46 9.10 1951 33.40

% exercise intolerance?} A E tjALHQ A X & A3
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Fig 4. Relationship between serum lactate concentrations and ex-
ercise intensities during an incremental standardized exercise
test before and after conventional training of 3 weeks with a 5
year-old gelding Thoroughbred racchorse.

Time (min)

Fig 5. Serum lactate recovery curves related to the time after
maximal intensity exercise before and after conventional train-
ing of 3 weeks with a 5 year-old gelding Thoroughbred ra-
cehorse.
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