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WMy NI EORBLT L~ Ty PUBWTHEL, $I5 v HOFERELHELACT S
TEREMELE, '

K1 RES T BOTEICHT S5 v M BCKDH EMOMEE O

5y P OREGHECEL  BE 0T, SIEET 3 BRI b HEEOEET A & LRSS
h, ITRFTTIIRFENLT v MFEO BCKDH ICE AR Tk, £ THOT v FERESRT
BY,MEFy MICETAEEI v, 226 REETIR. 39 v MFEO BCKDH & BCKDH ¥

—120—



F— 'ﬁ?ﬁﬁiwﬁﬁfﬁ?ﬁ‘ﬁ??%é‘gé‘% W’}’ ¥Ry (3 }l»';‘f}’z*?z{ /) ﬁ%?%?%%ﬁf%ﬁ’?
iaz-o ) ’ oo T : : : R L=

ERFAE
1. v FoRESESE
FEETE, 7 HEESO Spragre-Dawley FOMEHES Y b ‘:(gﬁ,’? VF,OER) RHw, —8T
BEETHS CE—2 (BAS LT, HH) 252 AROFHEE 7o 7%, BEST v + %
FREN% S Yot RE (B, 605 M. 6U5) E50% 55k AR (B T . 90D K
SRR ERIATE L7, (L 2SE O Table | 1R, EREKEOT Y FOBERIA
‘%&%&E@%&*%ﬁ%@ﬁ%@&ctgﬁ BORBBEEUE 2 TICRE L, BB £ 2
VL i35:00—17:00% B3R, 17:00— 5 QFEMRHEL, 8/ —VATHEUST L, ERYHNb0HR
ﬁaxﬁmﬁ@mﬁﬁagze ‘ ’
2. @B
ERREOOS 00ETOS y FOBYREL, 7THEECESLHAL 2BEUAITKTL
Fe EBLEIEC & DB L. BDESICBEREA I Lo FRRUEECD AR CHRIL 7 3
75 STk EE L, P ET-80C TR L 7o BCKDH O iEHHOSE# 2T 5 0 2T
B, B L D FHOBKE T COFBERIZS0BLAE L1, '
3. JF BCKDH it & i |
BCKDH Qi HBOBIA (activity state) . AR THMM & L CHTET 2 BEOEN (actal
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BICBHER TEELZED O, EOBRERIMEFRO 2EULETH o7z, HHEECL AT
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Table 1. Composition of experimental diets.

Ingredient

Dist

8 %-Protein

30 %-Protein

5 B%«Pretzén

(%)

Casein, milk 8 30 50

Saoybean oil 5.0 2.0 5.0

DL-Methionine - 0.3 0.3 0.3 |

Mineral mix, AIN 76 3.5 3.5 3.5 7

Vitamin mix, AIN 76 1.0 “1.0 1.0

Choline bitartrate 0.2 0.2 0.2

Inositol 0.01 0.01 0.01

Cornstarch 62 40 20

Cellulose 5.0 5.0 5.0

Sucrose to make 100% o
Table 2. Food ntake, body weight g end liver weight Table 3. Food intake, body weight gain and liver weight

3 % Protein 50 % Proiein
Group a Fodintke  Bodyweghtawic  Liver
Male Female Male Female (glueeek) {3 weeks) &
. P , 5 . 30% Protein diet A
Food intske {ghveek} 9627  IB=i4 666 1270 gfa@m Z iﬁgi 1?27 ;’;i;é ;zzg;
Starved 5 1468215 $65L578  65:04

Body weight galn %27 Bay* 188 Hadr 8% Prsiain diet
ey Rested | 9 18385 #7432 81202
Liver(g) BE205  75s01r  W5:08 =02 . 1&?: o5 %:9;? ?.'z:eg
Values are means « 5B for 66 pats, Starved 3 4202+ 13 BEERM  63:03*

*Sipnificantly diffeent ot male rats I the same diet group (P<0.05).
#Significantly different from fomale rais fed 30 Fprotein diet (P<0.05).

Values are means +5E for 6o Yl =
#Body weight gain in siarved group was calculated from bedy weight obtained
before starvation. : )
*Significantiy difTerent lrom rested and exereised rmls (PeD.05).

Table 4. Food intake and weights of bedy , gastrocnemius muscle and liver of
trained and sedentary rats fed the soybean protein diet or casein diet.

Gastrocnemins

Group i Foodintake — Body weight Liver
: musele
{grweek) e

Sedentary rats . '

Soybean protein diet & 198 =4 351 7 1.97 « 005 i13=02

Casein diet 8 198 26 370 = 10 2002009 127 =067
Trained rats » .

Soybean protein diet 7 203=7 - 347+ 10 1.95 = 0.07 11.1 =03

Caseln diet 6  210=4 353+ 3 1.94 003 12.1 =04

Values are means + 5B,
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Table 5. Branched-chain amino acid concentrations in sepum of trained and

sedentary rats fed the soybean protein diet or casein dist.

Total BCAA

Group - < . Lencine  Isoleucine  Valine
(nmol/ml)
Sedentary rats .
Soybean protein diet 1485 80=x3 188 %5 416 £ 12
Casein diet 145 =4 Bl=2 2005 426 £ 11
Trained rats . A o
Soybean protein diet 134 =3 73x3 1676 37413 ¢
202 = 5% 448) . 12% 7

Casein diet - 152 +4 86+ 2*

Values are means = SE. BCAA, branched-chaln amino acids,
*Significantly different from soybean proteln diet group {(P<0.05),

Branchead-chain amina acids

(Val, lle, Leu}
a-Keto-
giutarate
Branched-chais
. aminoiransferase
Glutamate

- Branched-chain a-Keto aclds

IV, KMV, KIC) ve e ce e cemmmmmncere omn e o re s
CoA-SH NADY  [acTver
Branched-chain «-keto acld
dehydrogenase (BCKDH)
CcO2 NADH +H*
- R-CoA

{iB-CoA, ME-CoA, I-CoA)

.

Y

Succinyl-CoA  Acatyl-CoA
Acoioacetiate

{TCA cycie)

ATP

S
Y

ADP

\ f . [INACTIVE]
—-— BCKDH-PO4

Pi

et
’/Phasphatasa '

Fig. 1. Catabolism of branched-chain amino acids.
The bar () means that branched-chain a-keto acids, '
especially a-ketoisocaproate (KIC), are inhibitors of
BCKDH kinase. Therefore, branched- chain amino acid
catabolism are promoted, when branched chain a-keto
acids are accumulated in the mitochondria.
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Fig. 2. Total activity and activity state of liver
BCKDH in male and female rats.
¥Values ave means & SE {or 6 ~ 9 rais,
*Significantly different Irom male vats in the same diet
group (P<0.05). #Significantly different from 30% pratein
diet group (P<0.05).
L. ame
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Fig. 4. Lffects of exercise and starvation on
Fig. 3. Liver BCKDH kinase activity in g{f_}ai activity and activity siate of Hver
KDH.
male and female rats. - Values are means + SE for 6 or 9 rats.

¥Yalues are means = SE for 6 ~ 9 rats,
*Significantly different from myle rats in the same
diet group (P<0.05).

*Significantly different from vested rats in the same diet
(P<f.05). # Significantly different from rats fed 30%
protein diet (P<0.95).



1 Rested
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BN Steresd

KMV

sF

| I |
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3 % Profeln 8% Frofeln M0 % Proteln 8% Prateln 30 % Proieln 8 % Proleln

Yig. 5. Concentrations of branched-chain c-keto acids in
seriun of resied, exercised and starved rats fed 30% or
8% protein diet,

K1V, o-kefoisovaterate ; KIC, u-hefoisocaproate ; KMV, a-keto-f-
methyl-valerate.

Values are mesns = SE for 6 or 9 rafs.

*Significantly different from rested rats in the same diet group (P<B.65),
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Tig, 6. Effects of gonadectapiy on liver BCKDN activity in male and Fig, 7. Effects of genadectomy on liver BCK DY kinese xctivity in male
female rate. Rats were fed chow dict for 3 weeks after the suigery. Values  and female rats, Values arc means + S for 5 or 6 rals, *Significantly
-ae means + SE for 5-6 rals. *Significantly different from made reds inthe  different from the gonadeciomized fomale ratg { P<C.05).

same trsalment group (P<C.05). tSignificanily different from the

gonadectomized female rats (P<0.05})
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