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—Isotopic Study Using with ®C-amino
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by
Hideo Fukushima, Jun-ichi Iijima,
Koji Goda and Tetsuo Yamada
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The university of Tsukuba

ABSTRACT

Amino acid catabolism in muscle work was investigated relating to en-
ergy production. Tracer 1-°C-glycine or leucine was administrated to sub-
jects before bicycle ergometer pedaling, which was performed at 50% \‘702
max for 90 min. (easy exercise) or 75% {702 max for 60 min. (hard ex-
ercise). Expiratory “CO, that occurred from tracer administrated was an-
alyzed by infrared ®CO, analyzer and cumulative recovery of “C was cal-
culated.

(1) “C-glycine and leucine oxidation were promoted by the easy and
hard exercise in three male subjects (K.G. 22 yrs. runner, J.I. 27 yrs. non-

athlete, H.F. 57 yrs. non-athlete). The expiratory cumulative recoveries



(%) at 150 min. of “C-glycine in easy exercise were 53, 48 and 41, and

they were reduced by half in hard exercise.

In *C-leucine administra-

tions, the cumulative recoveries were 55, 84 and 77 in easy exercise, and -

they were also reduced by half in hard exercise except subject H.F..
(2) Five male handball players in the university of Tsukuba showed
the expiratory cumulative recoveries at 150 min. from *C-leucine 47.4%

in easy exercise and 27.2% in hard. But both recoveries reduced by half

respectively in the glucose administrations.
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# 1 Physical Features of the Subjects Participating in Study
Subject Weight BCM® VO, max® VO, max/wt | VO, max/BCM
(Age) Height (kg % wt) (Z/min) (ml/kg/min) (ml/kg/min)
K.G.» 60.5ke 39.2kg 3.97 65.1 101.3
(22) 176.8cm 65.9%
J.1.2 62.5kg 31.2kg 2.59 41.4 83.0
2D 170.0cm 49.8%
H.F.» 56.0kg 25.5kg 1.66 29.6 65.1
(57) 159.5cm 44.5%

1) K.G.: long-distance runner
2) J.1. and H.F.: non-athletes
3) Body cell mass (BCM) estimated from whole body potassium measurements by

human counter
4) Estimated by exhaustive pedaling on a bicycle ergometer

%2 O, Uptake (VO,), RQ and Cummulative Recoveries of Expiratory
18CQ, from 1-18C-Glycine and Leucine at 150 mins. in the Sede-
ntary and Prolonged Pedaling on Bicycle Ergometer

Subject 1C.-Glycine i 1C.-Leucine
{Sedentary | Easy . Har edentary asy r

(age) Sed v | Hard® |Sed E Hard
.G % VO, max 8.46 | 48.4 76.9 8.23 | 41.3 61.8
(éz). RQ 0.81 0.83 . 0.83 0.95 0.95
13C0, Recovery (%) 18.4 59.3 206 | 572 | 5.3 31.5
1. % VO, max — | 4.3 r| 72.4 } 13.2 38.7 65.0
(2'7‘ RQ — | 078 ! 0.8 0.84 0.89 1.00
13C0, Recovery (%) 13.3 | 47.8 20.4 | 13.6 84.1 40,3
N V0, max 13.5 ; 43.9 85 | — [ 46.5 74.1
(5'7)' RQ 0.91 0.91 0.80 — 0.86 1.07
18CQO, Recovery (%) 53.3 |l 41.4 28.0 } 17.3 -77.0 96.6

1) Pedaling for 90 min
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B1 Cumulative Recoveries of Expiratory 8CO, from Administrated 1-3C-Glycine
in Prolonged Pedaling on Bicycle Ergometer in Three Subjects
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2 Cumulative Recoveries of Expiratory 3CO, from Administrated 1-13C-Leucine

in Prolonged Pedaling on Bicycle Ergometer in Three Subjects
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& 3 Physical Features of the Subjects Participating in Study

Subject?’ Wl%f'.g}!'ll . (,kg) BCM?® (kg) | VO, max® VO, max/wt (ml/min-/kg)
(yrs) index | BCM (% wt) | (Jmin) | VO,max/BCM (m//min./kg)
s !

K.Y. 61.5 | 364 | 247 40.2

(19) 125 59.2 | 67.9

Y.O. 74.6 40.7 | 3.00 40.2

(18) 139 54.6 | 73.7 -

Y.A. 63.1 31.5 | 2.16 34.2

(19) 137 59.4 | 57.6

S-M. 59.0 34.9 222 38.1

(20) 127 59.9 63.7

H.A. 66.0 | 32.9 2.54 38.5

(18) 131 | 49.8 77.2

1) All subjects were male handball players in the Tsukuba university.

2) Body cell mass was estimated from whole body potassium measurements by
human counter.

3) VO, max was estimated by exhaustive pedaling on a bicycle ergometer.

13C0, Excretion (z mol/min)

Easy exercise (50% VO, max)

Hard exercise
(75% VOamax)

Exercise
--C-- easy without glucose
—@— easy with glucose
--A-- hard without glucose
—a&— hard with glucose

Significance (p<0.05)
% | easy exercise

+ ! hard exercise

60

120 (min)

f Glucose ingestion p.o. (1.5g/kg wt)

{} 13C-Leucine administration iv. (3.5mg/kg wt)

3 *CO, Excretions from 1-*C-Leucine in Prolonged Pedaling
with Glucose Ingestions on 5 Male Handball Players
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B5 Cumulative Recoveries at 150 min. of Expiratory **CO; from
1-*G-Leucine i.v. in Prolonged Hard Pedaling with Glucose
Ingestions on 5 Male Handball Players
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#%4 Cumulative Recoveries at 150 mins. of Expiratory ¥¥CO, from 1-%C-Leucine in
Prolonged Pedaling with Glucose Ingestions on 5 Male Handball Players

’ Glucose % VO max Cumulative recovery
Execcise ingestion X (%SD) X (% SD)
Easy a (-) 49.7 ( 4.33) 47.7 ( 56.9 )
b (- 47.9 ( 3.48) 24.6 ( 3.94)
4(a—b) 23.2 (106 )
Hard c (-) 72.9 (11.2) 27.2 ( 42.8)
d ) 72.1 ( 4.93) 13.6 ( 77.9 )
4(c—d) | 14.1 ( 76.3 )V
1) No significance
Lactate Glycogen

Branched Chain Keto Acid

|

Pyru\.ate +———  Glucose
(BCKA)
-ketoglutarat
Leu “2 ATP} a-ketoglutarate Ma
Ile (43 ATP)
MUSCLE Glucose
l Val (32 ATP) ———— Protein ingestion
1‘ pyd
BLOOD BCKA BCAA Mn Glucose
BCKA BCAA Ma Glucose
LIVER I -
l -NH,
CO: Protein Pyruvate Glycogen
Urea

1) Odessey et. al., 1974

2) Felig, 1971

3) Krebs, 1964

B§ Branched Chain Amino Acid (BCAA)-Alanine Cycle? and Glucose-Alanine Cycle®
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