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 proton Nuclear Magnetic Resonance

Spectroscopy ofUrine  for Rapid Multicomponent

2inalysis  of  Exercise Stress
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ARIYA, C.WMABE  (Hosei Univ.), TISAKURAI

(Tbkyo Metropolitan Univ.), T.T2ffARA  (Kyorin
Univ.), M.WA:IrANABE  (Ibkyo Gakugei Univ.)

Purpose: This study  was  done to assess  potential
use  of  proton NMR  for rapid  multicomponent

analysis  ofurinary  metabolites  on  exercise  stress.

Mcthods: 6 hcalthy malc  univcrsity  studcnts  pcr-

formed excrcisc  with  the intensitics of  80,60%

V02max  and  exhaustive  exercise  on  a  rnechani-

cally braked leg cycle  ergorneter.  Urinary sarnples

were  taken before and  after exercise. Proton NMR

measurernents  were  made  on a JNM  EX-270

spectrometer  operating  at 270.05MHz in the ho-

mogated  decoupling mode  at 298K.

Results: Within a several  minutes  and  without

pretreatment, proton NMR  sepectra  providcd sig-

nals  of  many  urinary  metabolites,  including lac-

tate, pyruvic acid, ketone bodies, amino  acids  and

glucose. Thc proton NMR  spectra  of  urine  aftcr

30minutes of  the completed  exercise  showed  lar-

ge increases in urinary  excTetion  of  lactatc, pyru-
vic  acid  and  alanine  with  exercise  intensity risen,

The amount  of  urinary  Iactate abruptly  increased

above  about  4mmoUl (Onset of  Blood Lactate

Accumulation) of  the serum  lactate concentration

measured,  being agreed  well  with  the results rc-

ported so  far. On the other  hand, thc arnount  of

urinary  ketone bodies related  to aerobic  cxcrcise

increased with  thc cxercise  intensity lowered.

Conclusion: The rapid multicomponent  analysis

of  urine  by proton NMR  spectroscopy  can  bc a

usefu1 tool for monitoring the exercise  stress.
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Tetsujj ISHIIi, Kiyomi SUZUKAWAz,
Eiji DAIG03, Mitsuo UEDA3,Takunitsu HIRO`
1 Nippon S.S.Univ. 2 Tama Art Univ.
3 Kanagawa Univ. 4 Tsurumi Univ.

 [Objective] The aim  of  this study  was

to exaJnine  the relation  between Lactate
Training Point (LTP), which  was  obtained

by analyzing  lactate condition  by three
line method  on a computerj  and  actual

races  and  to see  validity  of  LT,OBLA,
and  LTP as training materials.

 (Methods] We selected  subjects  of 107
male  athletes  who  had race  experiences

for 5 to 10 years and  their best records

between 13'40" to 17'34" for 5000m.
Immediately after  the subjects  raced

for 800m,blood sample  was  collected  from
their fingertips, and  lactate concentra-

tions were  analyzed  by using the Lactate
Pro(KDK Cor.). High-LTP and  Low-LTP were

analyzed  by three line method  using  a LT
analyzed  software,  MEQNET LT Manager(KDK
Cor.), which  was  jointly developed.
 (Results and  Discussion] There were  no

correlation  observed  between race  records

of  5000m and  10000m and  V02max,therefore,
iVs impossible to presume athletes'race

records  and  ability  from the VOzmax. The
correlation  between the race  records  and

LTIOBLA were as good as the precedent
study.  The correlation  between the race
records  and  LLTPIHLTP were  also  good.
However,both 5000 m and  10000 m showed

higher correlation  on HLTP. From this
study,  obtaining  HLTP rather  than LT or

OBLA is more  convenient  to presume ath-

letes' ability.  Similarly,for training,
using  HLTP is better for gaining exerise
intensity which  is closer  to the actual

race  speed.  By using  LTP,KANAGAWA Univ.
made  good records  in HAKONE-Ekiden for
the past three consecutive  years.
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