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Effect of Extreme Long-Distance Running on Hepatic
Metabolism and Renal Function in Middle-Aged Men

Kyung-A Shin® and Young-Joo Kin?™
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“Department of Exercise Rehabilitaion Welfare, Sungshin University, Seoul 02844, Korea

The aim of this study was to investigate the impdigbarticipation in the 622 km hyper-ultra-marathan hepatic
metabolism and renal function in middle-aged mezaltdy middle-aged male amateur ultra-marathoretgden the
ages of 40 and 60. Blood was collected at thegre;immediately after 300 km, 622 km hyper-ulteaathon race, 72
hours (3 day) and 144 hours (6 day) after the /&84, (aspartate aminotransferase), ALT (alanineatransferase),
ALP (alkaline phosphatasg}GTP (gamma glutamyl transferase), T-Bil (totatbidin), D-Bil (direct bilirubin), T-protein
(total protein), albumin, uric acid, BUN (blood areitrogen), creatinne were analyzed. ALP was figmitly increased
at 300 km, 622 km, day 3 and day 6 than the preyaB TP, T-protein, albumin, uric acid, BUN and creiaté were
not significantly different between the distanced the recovery period respectively. AST and ALTensgnificantly
increased at 300 km, 622 km, day 3 and day 6 ti@pre-race, respectivelp<0.05) at day 3 and day 6 they showed
significant decrease from 300 km and 622 km, ras@dg (P<0.05). T-Bil and D-Bil increased significantly200 km
and 622 km, respectiveli?€.05) and significantly decreased at day3@.05) compared to the pre-race, at day 3 and
day 6 they were decreased significantly than 30@uch622 km, respectiveli?€0.05). In conclusion, no disturbance of
renal function was observed according to the dissand between the recovery period of 622 km hylprarmarathon
race, but reversible hepatocyte function coulddgratied and some hemolysis of blood vessels wasddd
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Table 1. Characteristics of demographics fitness in stuatyigd
pants (n=10)

Variables Meart SD
Age (years) 52%4.8
Height (cm) 171.64.6
Weight (kg) 70.585.1
BMI (kg/m?) 23.9+1.6
Marathon experience (month) 9433.1
Number o participated marathons 51424.22
Race completion time (min) 8754:052.2

Values are presented as mearstandard deviations; BMI, bo
mass index
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Inclusion Criteria
(n=28)

Exclusion Criteria
(n=0)

Ultra Marathon Runner Recruitment

(N=28)

Middle age: 240~<60 yrs
Experienced in 200 km & 308 km

ultra marathon runner

Hypertension, cardiovascular disease,
diabetes mellitus, kidney disease,
Liver disease

300 km (completed, n=22)

622 km (completed, n=18)

Days 3 (completed, n=10)

Days 6 (completed, n=10)

Fig. 1.Flow chart of the study procedure.

9, AST, ALT, y-GTP, ALP, & 2|53, A5 W54,
BUN, F#o}E]d, 84k Denka seiken] 2f(Denka seiken
Co., Ltd, Japar}y A}8-3}o] Toshiba TBA-200FR NEO
(Toshiba Medical Systems, Japa§j|= 435t 2+

o] AAPHLE & TldS piuretd, <F-71S bromcresol
greeridl, AST, ALT:= UV without P5PY, ALPE= PNPP, EAE
bufferd, & AFFR13} 13 2|52 Jendrassik-Gréf,
v-GTP= G-glutamyl-carboxy-nitroanilide (IFCGJ, BUN-2
Urease GLDHH, F#o}lEld2 Jaffed], 842 Uricase-
PODH 9] He]= S48t 3 sra=2nls) vie
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o= BA33t) 3% Wl (plasma volume change)
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(Table 2y Yeht AxfollA ALPE pre-race (186F%
4117} 300 km (214.851.6), 622 km (260:279.6), 3 day
(236.1£78.2) “12] 1. 6 day (206.239.4p14 7}t S-2|3t
7t Btk a8y y-GTP, 5 9, 43w, o4k

Table 2.Change of liver and kidney according to distamaracovery phase in 622 km

Factor Pre-race 300 km 622 km 3 day 6 day
ALP (IU/L) 186.7+41.1 214.951.6 260.2£79.6 236.178.2 206.7:39.4
y-GTP (IU/L) 29.2£9.7 26.3t8.6 29.3:12.8 27.48.5 31.1%4.9
T-protein (g/dL) 7.30.3 8.1+1.3 8.2t15 7.70.8 7.4:05
Albumin (g/dL) 4.5:0.1 4.3t0.2 4.3t0.2 4.4+0.2 4.4+0.2
Uric acid (mg/dL) 5914 7.2£2.6 7.0£2.7 5.5:1.1 6.5:1.1
BUN (mg/dL) 7.3:0.3 8.1+1.3 8.2t1.5 7.7%#0.8 7.40.5
Creatinine (mg/dL) 450.1 4.3:0.1 4.3t0.2 4.4:0.2 4.4:0.2

Values are presented as meanstandard deviations; ALP, alkaline phosphatageTP, gamma glutamyl transferaseprotein, tote
protein; BUN, blood urea nitrogen; *significantliffdrent from the pre-race &<0.05.
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Fig. 2.Changes in AST and ALT according to distance and re
covery period in 622 km Ultra Marathon. AST; aspartate amino
transferase, ALT; alanine aminotransferase. ajfigntly differen
from the pre-race in AST and ALT Bk 0.05. b; Significantly dif
ferent from the 300 km in AST and ALTR&0.05. c; Significant|
different from the 622 km in AST and ALT @& 0.05.
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19.8), 3d ay (38:811.2) ~12]1L 6 day (32.27.814 217}
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o} 622 km Xt} 242t froshA| 7FAsH3itHP<0.05). (Fig.
3)ell yEhd Aol A F e TR pre-race (0.680.21)
wr} 300 km (1.68:0.7), 622 km (1.050.27p14 242+ &
o3t F712 B (P<0.05) 3 day (0.280.09p14 -2
3k 7+2~7F LER 2.1 (P<0.05), 3 dagt 6 day (0.43:0.04)
= 300 kel 622 km Eth 22 o] gk 7HAt vERs
(P<0.05). 25 He]FH1 prerace (0.1F0.04)2.t} 300 km
(0.37+0.08), 622 km (0.280.04p14 27+ 913 712

.9 31(P<0.05), 3 day (00.1p114 23+ 7H27} velyt
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Bt} Z42) {0l gk 2HArt YERETHP<0.05).
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Fig. 3. Changes in T-bilirubin and D-bilirubin according to
distance and recovery period in 622 km ultra maratbon. T-
bilirubin; total bilirubin, Dhbilirubin; direct bilirubin. a; Significant
different from the pre-race in T-bilirubin and Ditibin at P<
0.05. b; Significantly different from the 300 kmTrbilirubin anc
D-bilirubin atP<0.05. c; Significantly different from the 6&2n
in T-bilirubin and D-bilirubin aP<0.05.
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