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Study of Essential Amino Acids Requirement on the Basis of
Sulfur Amino Acid Metabolism in Young Rats (II)
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Yu HOSOKAWA, Tkuo SATO and Kenji YAMAGUCHI

Division of Maternal and Child Nutrition, National Institute of Nutrition

Requirement of essential amino acid for growing rats was examined on the basis of hepatic cysteine
dioxygenase (CDO) activity and urinary taurine. Young male rats were fed on semipurified diets of 0.45%
sulfur amino acids (Met + Cys, 7:5) and different level of threonine, tryptophan and histidine for 18
days. Levels of threonine, tryptophan and histidine in each experimental diet were adjusted to six levels
(0.125, 0.250, 0.300, 0.350, 0.400, and 0.500%), five levels (0.050, 0.075, 0.100, 0.125, and 0.1501%)
and four levels (0.15, 0.20, 0.25 and 0.30%), respectively. Minimum requirement of threonine was re-
sulted in 0.48% in CDO activity and 0.39% in urinary taurine and that of tryptophan was resulted in
0.13% in CDO activity and 0.13% in urinary taurine. Essentials of histidine was recognized in this ex-

periment.
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4[] Threonine (Thr), Tryptophan (Trp), Histidine (His) DEREIZDOWTIRET L 72,

X B F &
1. EZEREYE L USERSE
FEERE & L CTIIAETR 4 BEG D Sprague-Dawley 2HME 7 v b (BXZ L7W) ZH72, 5 HMH20%
casein FIE CTTFMBIE L7-DDH, Tablel IR LMK T AR L T2 KR BHERS 2, 73

Table 1. Composition of experiemental diets

(g/kg)
Ingredients : Basal diet

AA mixture 108.9"

a -Corn starch 474.1

Sucrose : o 300

Soybean oil N - v 50

Salt mixture 35

Cellulose powder)) 20

Vitamin mixture 10

Choline HCI 2

1) National Research Council (NRC) : Nutrient requirements of domestic animals, No.10,
p.23 (1978).
. 2)AIN-76 mineral and vitamin mixture, J. Nutr., 107 : 1340, 1977.

J BRRAMIE NRC MBS D077 3 ) R A 2 AR L LTV, 857 3/ BE EuiE o R
BR/MLER: (0.50%) &0 RREV0.45% L L, %4 DRRT 3 ) BIZENZNEBOL <L E L
TEEREIT o726 T4 L threonine HE I 6 EXfE (0.125, 0.250, 0.300, 0.350, 0.400, 0.500% ),
tryptophan & & (& 5 B¢l (0.050, 0.075, 0.100, 0.125, 0.150% ), histidine F& it 4 BRF (0.15, 0.20,
0.25, 0.30%) & L7200 2N 73 EHERRIZE B2V F— w5512 sucrose THi- 720 TS FEER
fR % 1SHRHS L, EBMR%ZO 3 BEIEIRR L, taurine WIS L7z,
2. WEHEB I UHIEL

Glutathione it DTNB #12 Glutathione redactase # % 3:4% &% Owens & Belcher D 12 He 1Tl
5 L7zo Cysteine 1Lk b % i1 D 2 C Gaitonde DERTE= ¥ & K1) ¥ RKISE I© & » T L7
Taurine (& Dowex 50W-X8 (200~400mesh) 75 & (1 ~5cm) AV, #HEBBICRY Y 7LD
taurine % 538 L, fluorescamine (2 & 2 HIEHIC THIRE L 720 CDO {EPEIIMRIR /2726 ICHFIRZ0.9%
BRI CHERE L, Bl S & 72 B % 0.25M sucrose #i#1C & 1) homogenize L, 105,000X g, 6047
LT RS ML, 10%BERRE TR L7z, CDO iEHEOME SHESMIC Loysteine TIRHILE 2
W & DFHE & 572

BERbPLIUVEE
Thr EERIZ BT 2 SRR 30.250% T <, HRERIMNEIZ0.350% LT O THEF KD - 20 I
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glutathione, cysteine & Thr L OV DI, K< 4 BHEIZ R L7 (Table 2 ) CDO i&¥E, R
taurine P& % Fig. 1 (2R L7z, CDO {&1:120.400%, FRH taurine HFilk8130.350% Lh b B CIEAH
TR L7 Thr DHIREAE VWL ERHT I/ BOBRAGHE 2 E~OFEMEIAHE T ), R0 SAA
DICDO FELNWIZELTWDB I LIZEBbDTHAEEZ LN D, KIC Thr LAV E CDO iEMES
£ IR taurine HElEE ORISR % Fig. 2 127K L7z CDO i1, FRH taurine HEilt5120.350% Ll E OB
BIEERL, FREEDP LD -72DT, THEDOPMEL EBHEE L CHE TR L £ LT OERE
ER/NZFRETRO A EMR £ MF L2230 D% R/AMLER & L7z, CDO M4 50.436%, FR

Table 2. Food intake, body weight gain, hepatic total glutathione, cysteine and taurine con-
tents of rats fed on 0.45% sulfur amino acids and different level of threonine diets

Thr level Food intake BW gain Total GSH Cysteine Taurine
(%) {g/18days) (g/18days) ( ;.mol/gBW) (nmol/gBW) (nmol/gBW)

0.125  162.9 + 3.60“: ~3.7i0.76": 488i14.3“: 3.1¢o.25“: 80.7 + 4.6
0.250  321.9£15.60" 73.24+5.44" 425+ 9.7 2.810.17 81.3+ 4.8

0.300 350.6 £ 5.05  95.0 +2.42" 372+ 17.8 2.6 £0.20 8.0+ 8.2
0.350 354.3+£11.18 112.5+4.94 361+ 8.0 2.5%£0.05 106.6 + 12.5
0.400 361.0+ 4.91 113.0%£2.29 295 +24.9 2.210.13 79.7% 6.4
0.500 374.7£10.28 122.3+£4.69 276 +17.4 1.7+ 0.07 81.5 £ 11.6

Each value represents mean * SE (n =6)
a) Significantly different from 0.500% threonine group, p <0.01
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Fig.l. Hepatic cysteine dioxygenase (CDO) activity and urinary taurine contents of rats fed on
0.45% sulfur amino acids and different level of threonine diets. (Mean = SE, n = 6) *p < 0.01.
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taurine HEHHE 2 50.350% DEAME S NIzo & DAEIZ0.45% D SAA % FI\V/=fTH 5 DT SAA Db
PEEIHE O EL50.50% Th Y, ZOMTHIET A&, CDO FHEHENSEIX0.436%0.50/0.45=
0.484, FRH & ™) v O#4130.350%0.50/0.45=0.389 & 22 %o

Trp (2D W T IXFEHERE, AEMME L $0.100% LT ORETIHE L, HF glutathione I Trp LN
DRP A WEEIAIZ S 5 720 cysteine 130.050% & 0.075% L DOBICED A SN, taurine TIEKEF
X LT/ (Table3 )s CDO IEME, FRH taurine HEiE % Fig 3 1R L7z, WfEE $0.100% 2L Lo
BETE L WRT A2 5 7z, Thr & FBICEARFR % Fig 4 1R L72, 0.125%, 0.150% O 2 FEOERW
S A EREE S L CHIBER & DA OMEE R L7oER, CDO A 5130.118%, JRH taurine
PR 5130.115% & % b, Thr [FKE SAA OFIFRMECHIEY 5 & CDO P TI30.118X0.50/0.45=
0.131, % taurine Ci30.115X0.50/0.45=0.127 L EH &N, Trp ORm/NFEREIX0.13% &% o7
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Fig.2. Correlation between cysteine dioxygenase (CDO) activity and urinary taurine contents
and threonine level of rats fed on 0.45% sulfur amino acids and different level of threonine
diets.

Table 3. Food intake, body weight gain, hepatic total glutathione, cysteine and taurine con-
tents of rats fed on 0.45% sulfur amino acids and different level of tryptophan diets

Thr level Food intake BW gain Total GSH Cysteine Taurine
(%) (g/18days) (g/18days) ( umol/gBW)  (nmol/gBW) (nmol/gBW)

0.050 178.5 6.80*‘: 21.0 + 1.67" 299i21.5“z 1.8+ 0.18" 78.5+ 3.2
0.075  285.6+ 7.88" 75.6+2.80" 308+ 14.1° 2.5+0.13 103.2 +10.1

0.100 318.6 £17.11 102.4 £9.59 264 +£10.7 2.5+0.08 89.2% 7.6
0.125 336.2 £ 11.71 113.6 +£6.85 236+ 12.4 2.2+0.07 80.7+ 2.3
0.150 335.6 & 5.08 115.6+2.31 204+ 8.6 2.4 £0.02 7.7 2.7

Each value represents mean * SE (n =5)
a) Significantly different from 0.150% tryptophan group, p <0.01

—110—


Administrator
長方形


CDO activity
(umol CSA formed/hr/mg protein)

Cysteine dioxvgenase activity
(umol CSA formed/hr/mg protein)

0.41
0.2
o
of‘\
—~ N
B2 Lt
g o

Urinary taurine (nmol/day/BW)

[(MERERME F5% 1988]

30017

200 4

100 +

Trp (%) o

Fig.3. Hepatic cysteine dioxygenase (CDO) activity and urinary taurine contents of rats fed on
0.45% sulfur amino acids and different level of tryptophan diet. (Mean £ SE, n = 5) *p < 0.01.

0.5

0.3

0.1

250 °
(o]
o Y= -2,534X +0,416 B © y= -2730.2% +362.8
= 0,504 S = -0,910
) N
o >
E1s0 ] °
[e) @
o <
e
o o 8
]
[c] \
8. £ | R
----------------------- T 5 50 N
) g~
. L ° 0.118 . . 0.115),
0.04 0.08 0.120 0.04 0.08 0.120

Trp (g/100g diet)

Trp (g/100g diet)

Fig.4. Correlation between cysteine dioxygenase (CDO) activity and taurine contents and tryp-
tophan level of rats fed on 0.45% sulfur amino acids and different level of tryptophan diets.
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His I2B W C I3 AHEIE, KEEME L L0.15% #7213 TK <, BF glutathione 130.26% £0.30% &
DT, cysteine TIX0.15% £ 0.20% & DBITEAN S S NAA, taurine TRER L DMITEILH SR
%Mo 72 (Table4 )o CDO i&HED & UIRH taurine B % Fig. 5 1I/R L7z. CDO {&MI20.15%, 0.20% D
L~V TEWERRL, IR taurine ®130.15% THWE %R L7z, CDO M B & VIR taurine B A%
His DKL~V CERT AT & LD, His DBEERTER SN0, BAMMER SO LRI E
WKTIFRET L T2,

Table 4. Food intake, body weight gain, hepatic total glutathione, cysteine and taurine con-
tents of rats fed on 0.45% sulfur amino acids and different level of histidine diets

His level Food intake BW gain Total GSH Cysteine Taurine
(%) {g/18days) (g/18days) ( mol/gBW)  (nmol/gBW) (nmol/gBW)

0.15  278.9+21.14" 81.2+10.82" 336 +20.6°  1.5+0.06 121.1 + 16.8
0.20  344.8+15.67 113.3+10.07 350 £19.1°  2.040.10 175.8 + 29.0
0.25  332.6+ 851 111.3+ 4.76 348+12.2"  2.1+0.07 116.2 + 17.7
0.30  345.6+14.23 108.0+ 8.56 253 % 21.9 1.6+ 0.11 105.3+ 7.4

Each value represents mean + SE (n =6)
a) Significantly different from 0.30% histidine group, p <0.01
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Fig.5. Hepatic cysteine dioxygenase (CDO) activity and urinary taurine contents of rats fed on
0.45% sulfur amino acids and different level of histidine diets. (Mean % SE, n = 6) *p < 0.01.
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