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Influence of Carbohydrate-Protein Supplement on Concentrations of
Blood Energy Substrates and Hormones after Prolonged Exercise

Shin TERADA*, Kazunobu OHMORI **, Yoshio NAKAMURA ***
and Isao MURAOKA ***

Abstract

We investigated the influence of carbohydrate-protein supplement on concentrations of
blood energy substrates and hormones during 2 hours recovery from 30 km outdoor run-
ning. Eight male runners completed 30 km running on two separate occasions. Immedi-
ately after each run, they ingested a solution containing carbohydrate (1.5 g/kg body
weight) or carbohydrate (1.5 g/kg) + protein (0.5 g/kg). Blood samples were collected
before and immediately after running and at 1 and 2 h during the recovery period to de-
termine the concentrations of blood energy substrates (serum glucose and free fatty acids
(FFA)), blood lactate and hormones (plasma insulin, adrenaline and noradrenaline). Al-
though there were no differences in the concentrations of glucose, FFA, blood lactate, or
adrenaline and noradrenaline between the two treatments, the plasma insulin level of
carbohydrate-protein treatment was significantly higher than that of carbohydrate treatment
(28.0 £ 4.0 vs. 169 £ 24 nU/ml, p<0.05) at 1 h after running. These results indicate
that carbohydrate-protein treatment after running can increase insulin secretion compared
with carbohydrate treatment.

Key words: carbohydrate-protein supplement, Japanese athletes, plasma insulin, serum glu-
cose
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Table 1 Physical characteristics of subjects

Age Height Weight %Body fat Vo: max

(years) (cm) (kg) (%) (mJ/min)
mean 20.3 174.8 62.0 10.9 4526
SE +0.5 +1.9 +1.6 +1.1 +172

Values are means =+
exhaustive treadmill running

SE for 8 subjects. Vo. max; Maximal oxygen uptake measured during graded

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sports Physi ol ogy

REBESHZOBEE - ¥ ¥ 37 HiREWHEN

BMOMBEEVC2E{To7. 7 vy =V I#T
%, EHICEREICAD, 1) KE 1kgXhl.5gD
73— AR <— (dextrose-maltodextrin iE &7,
dextrose . maltodextrin =10 :7) #* § & E F W
(CHORTT), dL <3, 2) HE 1kg¥9l.55mD
TNA—AR) 7 —EHRE 1kgHN0.5gDF 37
% (milk-whey protein isolate {& & #, milk protein
isolate . whey protein isolate =7 :3) % & A 77§
B 537 BiRAEW (CHO-PRO RK1T) oy
Mk, 7024 —N—FICEDERL. WER
i, WIS RRIBEH21% (wt/vol) &% B L)
FEINTEBY), BHROBENKIL, EBRENT2E
MOL#HERo72. %8, 30kmD T ¥ = FHiid
KOOBEE L FFE L72A, BT ABMB L UEIL
2@DFEITTR—& L.

C. W=EHH

30km D ¥ = ¥ JREEI, 7 ¥ = IRTE,
m1E60% B B £ 01205 B 12, FFIEFPRE&R L v 1M
W BRELL 72, $REUL 728k I 0> — 35 % ifn o FLEE IS
St Lc, M FLERIRREE L, BEIFLEESATE:
(Sports 1500, YSI) # HW CHIE L 7. &b &
BRI, M & MR CHEEL, M, i
fghh®: (FFA), 1 > RA) ¥, 7FLF+) v, BX
U/ V7 FL) Yol L7z, s X O
BERGRAEE L, BRI CHIELL. 4 v R ) vid
RIAZEIZE D, /7 FLF Y E/ VT RLFY
i3 HPLC B2 THlsE L 7.

30km 7 ¥ = ¥ VO ERMZ#E L, EBPil
FEGR I OHEBEORlE (Y7 — Y XL, Polar)
¥iFofz. F70, EEIBIGATS L OSEBIE TR I04
BEEHHIL 7.

D. #etaE

&4 OREMIE, FHLIEEBRETKRLE. 27T
DRNFETE DI RIT X EB R O Z LR E o
SO EHY, ZERBEICIILSDREEEZHW
7o, BEKERERES bR & L.

m #2

A. T =V 7IERE, BB L CREORLE
30km 7 ¥ = ¥ FOFRERB & £ DR OFE.LH
B, BIUF v = L2 BEDBLELXEK 21
AL, Fy= U 7PERME L OB R

Table 2 Body weight loss, heart rate and running time.

CHO CHO-PRO

Body weight loss 2.6+0.3 2.4+0.2
(Kg)

HR during running 166.4+3.0 163.1+3.4
(bpm)

Running time 127.0%+3.4 125.2+3.2
(min)

Values are means * SE for 8 subjects. Body weight
loss was calculated by subtracting post-exercise body
weight from that of pre-exercise. Heart rates were
measured during the 30km running and then took their
average.
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Fig. 1 Serum glucose W, serum FFA B), and
blood lactate (C) concentration before and
at the end of 30km running and during 120
min recovery period for subjects receiving
carbohydrate (CHO) or carbohydrateprotein
(CHOPRO) supplement. Values are means
+ SE.
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Fig. 2 Plasma insulin (A), adrenaline (B), and
noradrenaline (C) concentration before and
at the end of 30km running and during 120
min recovery period for subjects receiving
carbohydrate (CHO) or carbohydrateprotein
(CHOPRO) supplement. Values are means
+ SE.
*significantly different from CHO (< 0.05)
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