EMIBISEFH L —= 7B
£ BT FEME 2 08 & 8 5 By DRt

B N B &

The Mechanisms of Improved Thermogenesis to Cold

in Exercise-Trained Men
Osamu KASHIMURA

Abstract : In order to knwon a mechanisms of imbroved thermogenesis
to cold in exercise-trained men, 20 nude male subjects (10 non-exercise
control group and 10 exerise trained group) were exposed to 10°C for
60 min,

The changes of thgrmogenesis, plasma catecholamine, corticostroid
hormones, glucose, and free-fatty acids levels were studied.

Energy metabolic rate was elevated to 14.4%=1.2 kecal / nf / hr and
18.92. Okcal /af /hr after 10°C exposure in control and trained groups,
respestively. Energy metabolic rate was also greater in trained group
than in control. Then, respiratory exchange ratio(RER) was higher in
trgined than in control. However, plasma catecholamine increments to
cold exposure did not differ between in trained and in control. When
exposed to cold, plasma norepinephrine(NE) and epinephrine increments
was significantly elevated in both groups. Blood glucose concentrati‘on

during acute cold exposure was less in control than in trained. Also,
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mean skin temperature during cold exposure was higher in trained than
in control.

On the other hand, plasma cortisol levels of trained and control did not
differ, 51gmf1cantly durmg cold exposure period. There was a positive
correlation between the increase in plasma cortlsol and those inenergy
metabolism after cold exposure. Also, there was a correlation between
the decrease 6f blood glucose and the increase in energy metabolism to
cold exposure, -

QOur results, also show that exercise trainiﬁg:

1) dose not suppress NE-dependent non-shivering thermogenesis.

2) was greater the metabolie sensitivity of plasma cortisol.

3) was greater the utilization of glucose.
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519, 5227F) OFEEBEEE (Trained) &, X{@#& (Control) & L TEEER
KFR L 72T OB OARENNS ESIID H2T) ORHEEK, HiRER,
BAD L THENEEREC D MU FHSEEEAL, HRER, §i8
FRBTABEREEZ LD, YHHARE L O TFFIIBICALSRELCREL T
boot. TOHEK, WRERT - v+ v B VEHEALTHLL, Kl
(Ta) 25°CDIRMERE T CRMILH AR 8/ (control T) 2 B5f ®control
ToHb, 51 KEHTHERSOER ERERAY— I X —-FF, B4
ARG R 7 EER Lo 28 control FiZ5l 2 H W T, Tald’C 1 BRY
BEEFRVEREKT L, 1B, %ﬁu%%igmﬁﬂmwuwﬁﬂaﬂ
i THER L, FREHRBRKRITRT,
1. BERUCEARBRICEENCAEL /2B
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THIE L, RSER, AFEMRolA Bk EEL, TEREREE
Hil7o $1, BBERE, AM»SEBEY — I X7 —%210cmiEA L1,

2) MAHER (Vou): ¥ 75 2~y 7 i & 0 5 ARIBTREAL, %0,
RUY%CO. £ LRI,
2. EEEBULRT 2 B% &SRS 1 BI%o 2 EREL 2 EE

1) [t[l’;'ﬁnoerpinef)hrine (NE) R Uepinephrine(E) IBEHIE : E BB E I K{H
UIREE L M, 5 1 SRR OB CRELIC & 0 AR, 743
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yu< b s 57 4 LESMEREAMA A EEE (BRLC— 6ALL—
ECD— 6 A) & b3 LTz,

2) MHAFFAKR UglucoselBEEAT: % v b (7 3 —Fi3BI+ » 1) 2HWT
Gt L1z,

3) MBI Bhormone® 457 : MEEIEB K Bhormone (cortisol) i3, I
&1 mlicAHIL 721, 25N—NaOH 0. 1ml &CH.Cl, 10ml% iz 308H#kR%EL,
2500rpm 5 SEELL, FEETAELV— Stk 0BV BRV, 20K, &Y
7k 1 ml Tk L KABEEROBRE, BREYZRELKN A AR-L -5tk D&
SR s 7Y ZOWBHIL2CH.CLI00 1 I2ARR L, 50 4 1% &k s o
2757 4— (LC—6A), /ELEERIEE (SPD—6A) BLUSHF AL 5 &
(BE/ vy 2 ZCN) XL,
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Table 1 i3, #RE OB ENFFHERT, EEBHEICH T 2 HER UG
' Table 1 #HR#H QARG
|Age(yr) Body weight(kg) Body fat(%)

Control(n=10)| 21*1, 2 65.4%4.0 18.3%+4.1
Trained(n=10)| 21£1.3 62.3%5.5 14.2+3.8°
*p vs. control (p<0, 05)
X=+SD ,
Table2 RFIEBIETRBRBHONE
E. M. (kcal/ uf/ h) R.E.R.
25°C, 2 hours(n=10) Control 48.7*£1.8 0.83%0.04
Trained | 52.4+2.3%% 0.81%£0.02
10°C,1 hour(n=10) Control 63.1+1.3% * 0.760.03 * *
Trained 72.313.0* x 48 0.82%0.04
Increase - Control 14.4£1.2 -0.07%0.03
Trained 18.9%2.04% . 0.01£0.0254

* *p vs. 25°C, ## p vs. control (p<0.01)
E. M : Energy metabolic rate, R. E. R. : Respiratory exchange ratio

X+SD
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Table3 ZERRRICX3MPMHEROEL

NE E FFA - Glusose Cortisol
(eg/md)  (ug/md)  (gE¢/D  (mg/dD (eg/ dD
25°C2 hours C | 542%21 220t13 405+28 69.1%5.7 11,5%0.5

(=10) T| 6322484  245-1184% 430%+15 80.1+4,5%#8 12.4%+0.8
10°C1 hour T | 889+35% * 240424 612+18* % 50,4%2,2*% % 152+1 2% *
(n=10) C | 734::26+ * #% 260+18* 62924 % *  T1,0%5 0% « ## 16,310, 9% *

* *p vs,25°C, p vs. control (p<0.01)

C: Control, T:Trained, NE: norepinephrine, E: epinephrine, FFA: free—fatty acids

X +8D

i3, BB 8L TEE (p<0.01) i/pEV, Table2 i3, BBERUE
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mu, 2hehoFgiEmEidcontrol #9. 1%, Trained F¥6. 1% L 21 -
7o
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RICBHETENE -7, ' .
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{2Control #£27.59%, Trained Efll.3% T, Trained D BHEICEH LD H/)
Eh ot »

f4%cortisolid, WGRBCHE L SBEEL LR /R LicH, FEEmER
Control BYT32. 2% Trained BET31 5% &EMEH -7z,

Fig. 1 i3, ZHREBIC & 5 MBHEINROMM & MM cortisol DHEMB DB
B R RT, MRS B 5 C oMKz, EOMMMEARSh, &1, G
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Fig. 2 i¥, BB REIC & 3BRHEBHE & Mdhglucosel/D R DBIE %
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