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Effect of Ultramarathon on the Anterior Pituitary and Thyroid Hormones

Kyung-A Shin', Young-Joo Kim’

'Department of Clinical Laboratory Science, Shinsung University, Dangjin,
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Purpose: The purpose of this research is to study changes in pituitary hormone in anterior lobe and thyroid hormone
before, after, and during recovery time in severe 100 km ultramarathon.

Methods: Healthy middle-aged runners (age, 52.0+4.8 years) participated in the test. Grade exercise test is done,
and then blood is taken from those participants before and after completing 100 km ultramarathon at the intervals
of 24 hours (1 day), 72 hours (3 days), and 120 hours (5 days) to analyze their luteinizing hormone (LH),
follicle-stimulating hormone (FSH), thyroid stimulating hormone (TSH), triiodothyronine (T3), thyroxine (T4), and free
thyroxine (Free T4).

Results: For LH, it decreased more significantly at 100 km than pre-race. However, after 1 day result increased
more than that of 100 km. At 3 days, it was significantly higher than pre-race and 100 km, recovering at 5 days.
In terms of FSH, it decreased at 100 km, 1 day, and 3 days more than pre-race but recovered at 5 days. TSH
was higher at 1 day and 5 days compared to pre-race. T3 was only higher at 100 km than pre-race. T4 was higher
till 5 days at 100 km than pre-race. Free T4 increased more significantly at 100 km than pre-race.
Conclusion: In terms of severe long distance running, LH and FSH which belong to hormone from anterior lobe
as well as T3, T4, and Free T4 which belong to thyroid hormone showed their variation within the standard range.
However, TSH showed abnormal increase from enhanced concentration of blood after marathon becoming
hyper-activation even during the recovery period.
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T4 5.10-14.10 zg/dL, Free T4 0.93-1.70 ng/dLo|t}. Z+Z+9)
A tist ¥ A 4x(coefficient of variation)= LH 3.5%, FSH
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Table 1. Characteristics of demographics and cardio—
respiratory fitness in study participants (n=15)

Variable Mean+SD
Age (yr) 52.0+4.8
Height (cm) 169.6+3.8
Weight (kg) 66.1+5.6
BMI (kg/m®) 22.9+1.4
Marathon experience (mo) 126.6+59.1
No. of participated marathons 58.0+48.4
Race completion time (min) 203.0+15.8
VOomax (ML/kg/min) 50.1+4.4
HRrest (bpm) 673i90
SBPrest (mm Hg) 119.7+8.5
DBPrest (mm Hg) 75.0+8.2
HRmax (bpm) 171.149.4
SBPmax (mm Hg) 224.7+31.1
DBPmax (mm Hg) 68.8+12.4

SD: standard deviation, BMI: body mass index, HR: heart
rate, SBP: systolic blood pressure, DBP: diastolic blood
pressure.
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Fig. 1. Change of luteinizing (LH) according to distance
and recovery phase in 100 km ultramarathon. Normal
range, 1.70—8.60 mlU/mL. *Significantly different from the
pre-race at p<0.05.
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(Fig. 3). T3 (ng/mL)= ZFzF 0.940.1, 1.120.1, 0.920.1, 0.9:0.1,
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PO m(p<005) 1 day, 3 days, 5 days= 100 km=T} -2l5H]
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day, 3 days, 5 daysi= pre-race 20t -F-25}A] F7F5F3IL(p <0.05),
3 days:= 100 km=ch 2718} 2 (p<0.05), 5 days: 3 daysE
ot} 59514 ZAsEAthp<0.05) (Fig. 5). Free T4 (ng/dL)=
Z+Z} 1.1540.16, 1.29£0.20, 1.13£0.11, 1.18£0.16, 1.12£0.14=2
Uelgth & 100 kmi prerace 2ot $-93HA 2715t oH(p

FSH (mIU/mL)

O T T T T 1
Pre-race 100 km 1 day 3 day 5 day

Fig. 2. Change of follicle-stimulating hormone (FSH) accord—
ing to distance and recovery phase in 100 km ultramarathon.
Normal range, 1.50—12.40 mlU/mL. *Significantly different
from the pre-race at p<0.05; TSigniﬁcantly different from the
100 km at p<0.05; TSignificantly different from the 1 day at
p<0.05.
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TSH (ulu/mL)

O T T T T 1
Pre-race 100 km 1 day 3 day 5 day

Fig. 3. Change of thyroid stimulating hormone (TSH) accord—
ing to distance and recovery phase in 100 km ultramarathon.
Normal range, 0.270—4.20 ulU/mL. *Significantly different
from the pre-race at p<0.05; TSignificantly different from
the 100 km at p<0.05.

S (p

<0.05), 1 day®} 3 days= 100 km=th S-0J3}A 74544
28 THp

<0.05) 5 days= 100 kme} 3 daysEth S-0)317] 7
<0.05) (Fig. 6).
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Fig. 4. Change of triiodothyronine (T3) according to dis—
tance and recovery phase in 100 km ultramarathon. Normal
range, 0.80—2.00 ng/mL. *Significantly different from the
pre-race at p<0.05; TSignificantly different from the 100
km at p<0.05.
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Fig. 5. Change of thyroxine (T4) according to distance and
recovery phase in 100 km ultramarathon. Normal range, 5.10—
14.10 rg/dL. *Significantly different from the pre-race at
p<0.05; TSignh‘icantly different from the 100 km at p<0.05;
TSignificamtly different from the 3 day at p<0.05.
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Fig. 6. Change of free thyroxine (Free T4) according to
distance and recovery phase in 100 km ultramarathon.
Normal range, 0.93—1.70 ng/dL. *Significantly different
from the pre-race at p<0.05; TSignh‘icantly different from
the 100 km at p<0.05; TSigniﬂcantly different from 3 day
at p<0.05.
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